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ABSTRACT
Programs that specifically teach thinking for children with visual
impairment(s) in the public school and are not bound to any specific
subject or content area prove to be a rare commodity. The majority of the
research literature for the visually impaired, addresses approaches for
intellectual assessment, the dispellment of discrimination towards this
population or functional living and mobility training issues.
A program which takes into account what children with visual
impairments can do with their available, or untapped senses, for training
in thinking and thought stylization is sorely needed. A thinking
framework that could prove to be generic for children with congenital and
adventitious visual impairments, as well as be generic for any subject or
content area that would be selectively legislated by the child, can provide a
significant impact for those who have limited or complete loss/use of sight.
This study adopts the learning theory developed by T. Frank
Saunders in which the nature of knowledge and intellectual functioning is
regarded as "... not ... something one has, but something one does, and
II

intellectual functioning cannot be viewed as "a magnitude [or] a quantity,
but a skill [where] intelligence is not a thing, but a process of applying
systems of integrating ideas" (Saunders, 1973, p. 14).
In addition, this study also provides an illustrative case in which the
thinking style (abstraction skills in a pattern) of a child with visual
impairment(s) can be described and identified, contextualized, and
legislated by the child in ways that will enhance her/his educational
performance.
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CHAPTER 1
INTRODUCTION
Now Blind, disheartn'd, sham'd, dishonour'd, quell'd,
To what can I be useful, wherein serve
My Nation, and the work from Heav'n impos'd
But to sit idle on the household hearth,
A burdenous drone; to visitants a gaze, Or pitied object. ...
(John Milton from Samson Agonistes)
Frequently, when seeing persons visiting one of these
schools, a sense of tenseness and strangeness developed
between visitor and student. The seeing visitor, who had
never had any contact with blind people, became uneasy and
self-conscious, fearful of saying or doing something tactless;
the blind person, too, felt uneasy and self-conscious, his whole
demeanor dominated by the fear of acting like a handicapped
person. This was not the natural meeting of two individuals
from similar planes of life; rather it was a meeting between
representatives of two different worlds: that of the blind and
that of the seeing. (Vita Stein Sommers, 1941)

Blindness in the United States
Blindness affects approximately 30,000 to 50,000 new people each
year in the United States. According to Kirchner (1985), estimates of the
total number of people affected by some form of visual impainnent range
from 2,500,000 to 4,700,000 individuals. The highest rates of incidence,
i.e., "total number of new cases during any specified time period"
(Heward & Orlansky , 1984, p. 571), and prevalence, i.e., "total existing
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number of current cases during a specified period of time" (Heward &
Orlansky , 1984, p. 571), are found to be with the nation's senior citizens.
Bradley-Johnson (1986, p. 20) states "Sixty five percent of severely vision
impaired persons are over 65," where, not surprisingly, females make up
the majority in this vision impaired age group. According to Kirchner's
(1985, p. 98) racial statistical figures, the incidence and prevalence of
blindness correlate closely with poverty patterns and the lack of health
care usually associated with low socio-economic status groups.
Children are significantly affected by poverty and lack of health
care. "A 1976 report of the National Advisory Committee on the
Handicapped estimated the national population of children with visual
impairments, from birth through age 19, to be 66,000" (Heward &
Orlansky, 1984, p. 571), or about one-tenth of one percent of the total
school population. According to Kirchner (1985) and Koestler (1976), it
is important to note that the prevalence and incidence figures for
blindness, according to governmental and private agencies, remain only a
"best estimate" because of a lack of consensus among various social service
agencies as to what constitutes an adequate or functional definition of
"blindness. "

Types of Blindness
Visual impairments include a vast range of severity and type which
complicates the problems associated with categorizing the impairments for
the purposes of providing funding for medical, social, psychological and
educational programs (Jastrzembska, 1973; Warren. 1984).
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The severity of visual impairment for children in public education is
most commonly determined in terms of its limitations placed upon the
person's visual acuity, field of vision or usable sight (Rogow, 1988).
Although there exists a vast array of causation and specific
etiologies for visual impairments, for the purposes of education, there
remain but two distinct guidelines for educating people with visual
impairments. First there are those who are not born with a visual
impairment but due to adventitious disease or circumstance, become
impaired later in life. The second type is a visual impairment occurring at
or very near the time of birth, and it is commonly referred to as a
congenital impairment. Many experts in education for children with
visual impairments (Lowenfeld, 1975; Rubin, 1964; Warren, 1984) add
those children impaired prior to the age of five to the functional ranks of
those who have a congenital impairment. This is generally attributed to a
lack of ability for children with adventitious visual impairment(s) prior to
the age of five as well as those who have congenital impairment(s) to:
•

conceptualize a relationship between themselves and the world
in which they live;

•

have experienced a range and variety of life in the world
around them and;

•

have a language base for visual-spatial understandings
(Lowenfeld, 1981).

Reference to differences between those with congenital or
adventitious visual impairments occurs extensively within the literature
devoted to this field of study. Notably, there is the understanding that the
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loss of vision may vary considerably from one subject to another as a
result of such differences (Jastrzembska, 1973). In particular, differences
are noted in the manner that each type gains meaning from sensory stimuli
(Rubin, 1964). Those who have a serious congenital visual impairment
are considered to have a more limiting handicap than those who have been
adventitiously impaired.
Cutsforth (1951) considered the sensory equipment as well as the
processes of observing phenomena as being organized quite differently by
people who are blind from those of the sighted. Valvo (1971) in his work
in sight restoration, agreed that, "It is difficult for them [the congenitallr
impaired] to create new patterns which would correspond to those that
were so highly developed and matched to their use of tactile stimuli" (p.
48). Rubin (1964) stated, "In accordance with this line of thinking the
congenitally blind child would have considerable difficulty in
transforming perceptual experiences into mental representations, obstacles
to the development of a capacity to organize and store such psychic
representations would be created, and concept formation would be late in
developing" (p. 47).
It is commonly held that people who are adventitiously blinded may

still maintain the ability to transform perceptual experiences into visual
mental representations thus increasing their ability to perform abstraction
(Lydon & McGraw, 1973; Rubin, 1964). The ability to use mental visual
imagery effectively is highly dependent upon the age of onset and the
duration of vision loss (Rubin, 1964). However, the advantage of having
prior sight is sometimes outweighed by other factors.

, .
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Carroll (1961) refers to the various losses sustained by the
adventitiously blinded person in his/her psychological security, basic skills,
communication, appreciation or aesthetics, occupational and financial
status, personality, and other concomitant social and behavioral changes as
needing to be identified and understood by the sighted in order "to gain
some insight into the total impact of the loss of sight" (p. 36).
Factors Affecting Children With Visual Impainnent(s)
Most authors (Carroll, 1961; Salvia & Ysseldyke, 1981) concur that
there are different medical, social, psychological and educational needs for
those who are born, or at a very early age, blinded, and those who are
blinded later in life. In addition, the attitudes held by society towards the
visually impaired, stigma placed upon these people, integration within
society, cognitive considerations given to this handicap, and the types of
educational programming offered, have proven to be significant factors
affecting children with visual impainnent(s).
The age of onset and the essential nature for successful assimilation
to a sighted world for the afflicted individual is considered to be critical
for perfonnance (Warren, 1984). It is commonly held that the age of five
is suggested to be a crucial age when predicting a person who has been
adventitiously blinded to successfully learn in a visionless world
(Lowenfeld, 1975; Rubin, 1964; Warren, 1984). However, success in
perception for people who are blind at birth or after birth is not enough to
guarantee even a toe-hold in the sighted world. A lack of consciously held
attitudes by society have effectively stigmatized this group and
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dramatically limited their access to a full participation in society
historically even to this day.

Attitudes Toward Blindness
Monbeck (1973) has identified various attitudes and beliefs held
about blindness in literature, historical records, mythology and folklore,
and found that 15 basic biases emerged.
Blind people, because of their blindness, are [perceived to be]:
1.
Deserving of pity and sympathy
2.
Miserable
3.
In a world of darkness
4.
Helpless
5.
Fools
6.
Useless
7.
Beggars
Unable to function
8.
9.
Compensated for their lack of sight
10. Being punished for some past sin
11. To be feared, avoided, and rejected
12. Maladjusted
13. Immoral and evil
14. Better than sighted people (idealized)
15. Mysterious (pp. 1-35)

In addition to the stigma society has attached to blindness, those who
have a visual impairment develop attitudes towards their own blindness.
Lowenfeld (1975) attributes two points of view among those who
are blind in regards to their state of life: "There are those who feel they
must belittle the effects of blindness and therefore consider blindness only
as a nuisance or inconvenience" ... and there are those who maintain ...
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"that it [blindness] demands a complete reorganization of the individual's
mental and emotional life" (p. 262). Lowenfeld (1975) also states, "It
must also be assumed that blindness will be differently regarded by the
person who was born blind and by the person who became blind later in
life, the adventitiously blinded" (p. 263).

Societal Integration
The ability for society to integrate people with visual impairments
appears to be dependent upon those forces that favor, oppose, or make
ambiguous, programs addressing the needs of this group of people
(Lowenfeld, 1975).
Lowenfeld (1975) has identified that successful advocates for the
visually impaired approach change by not:
... wast[ing] time and money on efforts to change attitudes, [rathel',
the most efficacious approach is for] ... individuals and
organizations [to] ... do everything they can to enforce laws which
help the blind and to change them to better ones if that is what is
needed. In other words, attitudes have proved to be resistant to
changes while the law has been changeable and even more
important, enforceable. (p. 267)
Carroll (1961) cautions that in the development of means and
techniques there is an inherent danger for the perpetuation of stigma and
attitudes:
There have been two widely different sets of principles operating in
the field of work for the blind .... The whole field seems to be tom
between a hope that the blind person can operate nonnally and a
despair that anything can make this possible. Yet this conflict goes
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on below the surface and is not even perceived by those in whom it
exists. Sincere people say that blind persons are "perfectly normal,"
etc., while at the same time operating programs which accept blind
people as lifelong dependents and tend to make them such. (p. 88)
Carroll (1961) offers the summarization that "It is obvious that at
least one conclusion must be agreed upon-blindness is indeed a most
severe handicap. It is awesome in its multiple effects. It touches on
practically all normal external activities. It reaches close to the innermost
core of personality. It is devastating and almost catastrophic" (p. 37).

Effects on Cognitive Development
The deprivation of sight effectively eliminates a major human
sensory channel which cannot help but directly effect cognitive
development and/or performance (Jastrzembska, 1973). In fact blindness
imposes three basic restrictions:
1.

In the range and variety of experiences,

2.

In the ability to get about,

3.

In the control of the environment and self in relation to it
(Lowenfeld, 1981; Scholl, 1986).

According to Warren (1984) all three restrictions indicated by
Lowenfeld may have effects on cognitive development. Lowenfeld (1975)
adds that those people with visual impairment "need specific means and
techniques to overcome the effects of their visual handicap" (p. 75).
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Educational Programming
for the Visually Impaired
All educational programs for children with visual impainnents have
as their historical reference point in current times Public Law 94-142,
enacted by Congress in 1975. According to Scholl (1986), 31,531
children with visual impainnent aged 3-21 were receiving special
education and/or related services under P.L. 94-142 and P.L. 89-313 in
the United States in 1984. These children comprised less than 1% of the
total school population (.73%). It should be noted that this figure does not
take into account the deaf-blind or multiple handicapped population.
As a result of federal legislation, educational programs for children
with visual impairments from ages 3 to 22 are to be provided
individualized educational plans within a continuum of different types of
educational settings designed to accommodate the needs of this diverse
group (Scholl, 1986). A team of specially trained educators, regular
educators, psychologists and other related service providers along with the
parents of the child are the decision-makers for the child and programs in
the public school system (Scholl, 1986).
Future directions for programming is described by Com (1989):
We know that children who are born in 1989 with disabilities will
become part of the special education system in 1989. They will
spend their adult lives in the twenty-first century. They will need
not only the general curriculum (if they are cognitively able) but
also a parallel curriculum in relation to their disabilities. (p. 18)
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A New Vision
Warren (1984) and others maintain the development of specific
educational programs in public education for children with visual
impairment, has for the most part overlooked the need for intellectual
development.
A very limited number of specialized programs are found that
address concept development and thinking ability for children with visual
impairment (DeLucchi & Malone, 1982; Lydon & McGraw, 1973;
Stephens, Smith, Fitzgerald, Grube, Hitt, & Daly, 1977). In addition,
some methods for problem-solving and critical thinking in various

subj~ct

areas for the sighted population have been adapted and used for children
with visual impairments who are taught in public schools (Huebner et aI.,
1986).
Training in how to think is a necessary response to the unique way
children with visual impairments think and acquire concepts. For
example, the sensation of touch is inappropriate for the experience of
distant, very large, very small, fragile or dangerous objects. Touch does
not mediate two-dimensional representations of three-dimensional objects.
This is to say that for someone to touch a circular object with a picture of
the moon does not allow insight into what a spherical three-dimensional
object such as the moon consists for someone without sight. Scholl, 1986,
and Warren, 1984, have noted that the total experience of blind children is
more restricted because they are more dependent upon secondhand
experience. Blind children for the most part are reliant upon someone
who is sighted to describe what is being experienced. This can
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understandably result in a number of outcomes that may include mistaken,
sparse or ambiguous understandings for the dependent children.
Blind children have more difficulty in gathering and collating
varied experiences situations or events. This definitely leads to slower
establishment of adequate concepts (Hall, Scholl, & Swallow, 1986; Scholl,
1984; Stephens, Smith, Fitzgerald, Grube, Hitt, & Daly, 1977). Some
experts in the field feel that sensory restrictions of the blind may tend to
make them more self-oriented, egocentric and interested primarily in
sensations connected with their own bodies (Scholl, 1986; Warren, 1984).
A lack of motivation for children without sight to relate and understand,
the world about them often leads to a dependency upon others to interpret
their world. This dependence has led some to speculate that blind children
may prolong the tendency to understand objects by relating or comparing
them with their own bodies rather than with external objects or events
(Warren, 1984).

Need for the Study
Public education in America values "bright" children. In education
the notion of how "bright" a child is perceived to be generally translates
into the potential success a child will achieve. "Brightness" is most
commonly referred to as intelligence. Intelligence is generally attributed
to the thinking ability of the child.
As a nation we have made an admirable attempt to provide a
sufficient level of care and support and specialized educational training to
enable children who have visual impairments of diverse degree to be as
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competitive in the world of work as is possible for those who are sighted.
OUf

communities have approached the education of the blind with a

variety of programs, institutions and resources (Scholl, 1986), and so in
many cases have conducted specific technological research to help advance
the study and development of programs for the blind (Warren, 1984).
Experts in the field of visual impainnents (Lowenfeld, 1975;
Newland, 1964; Warren, 1984), have maintained that these programs must
not only be fonnulated as direct responses to types of blindness but must
also address and make clear the learning theory with its assumptions and
limitations from which the program originates.
The notion of intelligence or thinking ability of children is
accompanied by various philosophical claims that seek to establish the
nature of intelligence and thinking. These assumptions fonn the basis for
numerous learning theories that establish programs for instruction. The
lack of clarity in identifying the philosophical claims and learning theory
assumptions underpinning programs obscures attempts to contrast one
program with another with a goal for detennining the "best" approach for
a child.
According to Saunders (1973), two perspectives on intelligence are
most common in educational endeavors with a third less common
perspective fonning the basis for this paper. The first traditional
perspective attributes the ability of the child to understand abstraction to be
the basis of thinking or intelligence. The second and most common
theoretical perspective is more inclusive as it identifies the activity of
relating a diversity of abstractions (Saunders, 1973). In other words,
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children demonstrate thinking and intellectual ability when they are able to
relate or generalize what they know in one subject matter area to another
subject matter area.
The third perspective encompasses the selection of a particular
abstraction among a diversity of abstractions in a particular context for a
specific goal or purpose as being the process of "intelligencing" (Saunders,
1976). In other words, intelligencing involves the selection of an
abstraction by the child that is undergone and related with goals or purpose
in view in any particular context.
According to Saunders (1969), the ability to perform abstraction or
to relate or generalize an abstract idea or construct into any content or
subject matter area is not enough. The ability of the child with visual
impairments to purposely determine and select an appropriate abstraction
idea legislated by a goal in view within any dynamic situation is more
empowering requiring far more effective strategies and training.
Schrader and Saunders (1991) summarize by stating:
Thinking is fundamental as a distinctively human activity. In order
to function successfully in a rapidly changing environment, people
must be able to think effectively. To improve the quality of life,
educators must be able to help people improve their thinking. In
this society, which values diversity among individuals, thinkers must
be able to identify and select different successful ways of thinking.
(p. 10)
Programs that specifically teach thinking for the visually impaired
and are not bound to any specific subject or content area, prove to be a
rare commodity as the majority of the research literature for the visually
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impaired addresses approaches for intellectual assessment, the dispellinent
of discrimination towards this population or functional living and mobility
training issues.
A program which takes into account what children with visual
impairments can do with their available, or untapped senses, for training
in thinking and thought stylization is sorely needed. A thinking
framework that could prove to be generic for children with congenital and
adventitious visual impairments as well as be generic for any subject or
content area that would be selectively legislated by the child, can provide a
significant impact for those who have limited or complete loss/use of si&ht.
This paper maintains that these children with visual impairments,
given a methodology to selectively legislate their own thought, would be
given at last the opportunity to stand on the "ground floor of opportunity"
(Hendrick Hudson District Board of Education v. Rowley, 1982) with
sighted people who will have to make room.

Statement of Purpose
This study will adopt the learning theory developed by T. F.
Saunders in which the nature of knowledge and intellectual functioning is
regarded as "... not ... something one has, but something one does," and
intellectual functioning cannot be viewed as "a magnitude [or] a quantity,
but a skill [where] intelligence is not a thing, but a process of applying
systems of integrating ideas" (Saunders, 1973, p. 14).
In addition, this study also provides illustrative cases in which the
thinking style (abstraction skills in a pattern) of a child with visual
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impairment(s) can be described and identified, contextualized, and
legislated by the child in ways that will enhance her/his educational
performance (Schrader & Saunders, 1991).
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CHAPTER 2

METHOD
... Man's meaning is not based on his experiences but rather,
on the kinds of instruments he uses to inform his experiences.
(Decker & Saunders, 1976)

Currently, efforts to improve education for the relatively small
population of children diversely ranging in type and severity of visual
impairments have emphasized improvement of isolated skills within
certain functional and academic areas, with little regard given for the
improvement of the quality of thinking (Barraga, 1986; Schrader &
Saunders, 1991; Warren, 1984). The congenitally blinded child and the
child adventitiously blinded prior to the age of five present perhaps the
biggest challenge for educational efforts in both theory and practice today.

Statement of the Problem
Current learning theory (Stephens & Grube, 1982; Stephens, Smith,
Fitzgerald,Grube, Hitt, & Daly, 1977) for these children associates three
problems specific to this population that preclude educational efforts from
improving the quality of thinking. The ability for these children to:
1.

use visual imagery for thinking and

2.

acquire meaning from visually limited experiences
and the ability for educators to:

3.

assess and improve the quality of thinking.
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There are some assumptions that underlie the current learning
theory, developed by Jean Piaget, embraced by most experts and
practitioners within this field today. First, it is generally held that the
inability for children afflicted from birth or an early age with a severe
visual impairment to develop visual associations (Dewey, 1891) alters,
limits or even precludes the ability to perform more complicated
abstraction tasks (Warren, 1984). Other sensate modalities, or
combinations of modalities can not, or at best, do not provide effective
organization of sensations into conceptual and perceptual frameworks for
this specific population of children (Lydon & McGraw, 1973). The
organization of sensation into conception is significantly different and
deficient in some way for congenital or early adventitiously blinded
children than it is for children who have experienced vision at an
appropriate developmental stage (Carroll,1961; Warren, 1984).
The second assumption asserts the nature of the human intellect is
biological in nature with developmental stages wherein the child will attain
to her/his potential within a fixed range of innate intelligence (Kirk &
Chalfant, 1984; Saunders, 1969; Stephens, Smith, Fitzgerald, Grube, Hitt,
& Daly, 1977).

Thirdly, current assessment tools available to test thinking ability
specifically for this population, can only measure the ability to
demonstrate thinking skills in specific content areas, and in some cases, the
child's ability for intellectual processing (Newland, 1964, 1979). The
quality of the child's skill at specific tasks and her/his intellectual
processing is then either quantified or described with the understanding
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that these are conditions for thinking and are to be collectively known as
"thinking" (Decker & Saunders, 1976; Gagne', 1970).
Attendant to this learning theory is how children with limited vision
are classified for educational placement. Currently, in most United States
school districts, children are sorted and classified, for the purposes of
placement within a continuum of services, as those who are severely
impaired with other distinctions of moderate and mildly impaired reserved
for children meeting certain degrees of loss in their visual acuity and/or
field of vision. In addition, the determination of the child's placement
within a continuum of service delivery settings includes the use of vision
in relationship to how meaning is derived. This relationship is generally
the detennining factor for educational programming for these children
and not just acuity or field of vision. Therefore, someone with a severe
visual impainnent may be labeled as such, but in the event that the child
has had the opportunity to gain a sufficient development of skills to a
certain degree, the youngster could be placed in a setting within the
continuum requiring less care (Tuttle, 1984).
Hypotheses
This paper asserts the hypothesis that the improvement of thinking
ability for children with a visual anomaly of any severity of acuity or field
of vision, is theoretically warranted dependent upon the following four
postulates:
1.

Children with visual impainnents know only what they
organize
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2.

Language is an instrument used by children who have visual
impainnent(s) where intent and nuance refine the instrument

3.

Sensation, for the child who is visually impaired, precedes
conception, and conception precedes experience

4.

Syntactic forms make or destroy the possibility of generic
understanding for children with visual impainnent(s).

Assumptions
Attendent to these postulates are five assumptions (adapted from
Saunders, 1969, p. 102):
1.

T. F. Saunders' Inquiry Cube will provide a structure in
which any judgment by a child with a congenital or
adventitious visual impairment is systematized, and the criteria
for visually impaired programs should be evaluated in tenns
of their evaluative criteria and comprehensiveness in
increasing intelligence. By framing the minimum
requirements for precise ideas it is possible to alter the very
style by which the ideas are developed by the child. In the
expansion and refinement of judgment forms, a purchase on
future judgments is made more viable.

2.

Whatever the world may be for the child with a visual
impainnent or however it may be organized in itself, the
meaning of the child's world is decidable only by making
explicit the categories in which particular data are given
significance.
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3.

The search for genericity (rather than generalization) can
provide the most inclusive categories for meaning, and when
employing the language of more inclusive systems the
transfonnation rules will then make explicit the application or
legislation of these rules in unknown contexts for the child
with visual impainnent.

4.

That meaning for the child with visual impainnent can never
be decided unless the goals, or values which direct the goals,
are placed on a retlexive continuum in which means,
components, and substantive values become ingredients
compounded to produce those goals or values. The
reinstituting of these ingredients requires a method. This
method exemplifies the very meaning of meaning.

S.

The definitional type established for this theory can be labeled
theoretical where genus-differentia variations are useful for
establishing internal relatedness.

Limitations
This paper has the six following limitations.
1.

Assessment categories were patterned upon previous work
developed by Engle, Saunders & Blake (1981).

2.

The paper is theoretical and does not have empirical or
ethnographic data to offer as proof of its accuracy.

3.

For the purposes of this paper, the population addressed will
include both congenital and early adventitious types which are
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defined in current educational programming as being severe
visual impainnents, but will not take into account other
concomitant handicaps, e.g., speech, language, retardation,
emotionality disorders, neurological complications or
deafness.
4.

The paper also "limits" the visually impaired population
addressed to those of school age identified in public education
having a severe visual impainnent requiring special
educational services.

5.

The paper was limited to a small number of programs
addressing thinking or thought stylization available for this
population's literature base.

6.

Finally, the paper was limited to children who can sense
through one or any combination of the five sensory channels
that enable "Certain immediate and direct qualitative
awareness[es] which are produced by simple isolated physical
stimuli" (Schiffman, 1982, p. 1).

Definition of Tenns
The following are definitions of key tenninology used within the
study.
Association: "... (Association is) the activity of mind (that) never leaves
sensuous elements isolated, but connects them into larger
wholes" (Dewey, 1886, p. 90).
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Circular Fallacy: "The use of a proposition in the proof of another, joined
to the use of [aJ second proposition in the proof of the first"
(Beach, 1970, p. 158).
Concept:

Controls placed upon the parameters of meaning and relations
(Saunders).
"A selective hypothesis" (Davis and Saunders, 1973, p. 90).

Conception: The action of placing controlling parameters structurally
upon that which is sensed (Saunders).
Placing a sensation within a context.
Evaluation: "... The estimate of the value of having the result of a
measurement, placed on a certain scale, for some particular
purpose, e.g., an I.Q. score, below average, for work as a
creative engineer; a four foot person, below normal height,
who should not play basketball professionally" (Engle,
Saunders & Blake, 1981, p. 97).
Evaluation is reflexive and is at the third or retroductive level
of thought (Saunders).
Future Educational
Pro2rams: "... holds that the instrument of knowledge, the subject
matter as an organizer and classification system, is itself the
only appropriate content of educational goals" (Saunders,
1969, p. 86).
Generic:

"Inclusive of. For example, mammal is generic to cat and
dog."
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"Principles of grouping. For example, red is the principle
for grouping tomatoes, crayons and hair."
"Generic is a kind of abstraction in which something is
fundamental to something else and without which there could
be no case" (Saunders, 1973, p. 185).
IntelliGencinG: "Intelligence must necessarily be a verb if we are to
develop programs to improve it. Intelligent choicing (called
intelligencing) will usually be judged to be adequate by the
way in which the categories are themselves processed toward
a conclusion. The way you develop your solution to a
problem is more important than your solution" (Saunders,
1973, p. 186).
"To have intelligence [for] Dewey, is to foresee a future
possibility" (Davis & Saunders, 1973, p. 6).
"Mind is the capacity to refer present conditions to future
results, and future consequences to present conditions .... "
(Dewey, 1916).
"... Human intelligence is a process of fonning and achieving
ideas located in the future" (Davis & Saunders, 1973, p. 6).
Lateral or
Adjunctive Thinking: Second level thought. Thinking of alternative
contexts. "Adjunctive thinking is something more involved
than lateral thinking as it involves the selection of the
competing alternatives" (Saunders).
"Placing a datum into a context" (Saunders).
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Linear or

Di~ital

Thinking:

First level thought. Some 'thing' described (Saunders).
Takes something as it is, without regard for any
comparison(s) for rules or values that could further
determine the idea and its meaning (Salmders).

Learnin~:
Leamin~

Identifying something in a context for a pUlpose (Saunders).
Style: "Selecting a content in an habitual context, for a personal
objective" (Saunders).

Measurement: "... The use of an instrument to quantify an observation;
e.g., a yard stick for height, or an achievement test, I.Q.

T~st,

etc." (Engle, Saunders & Blake, 1981, p. 97).
Measurement is a digital or linear process and, as such, a first
level action.
Mild Visual
Impairment: The ability of the child to "perceive" a purpose or plan, or
perhaps a plan for a plan, upon sensing something (in
"Future" with any combination of available senses. For
example, the programs) child identifies the chair and
recognizes that it is very small and asks "why do school
systems purchase such small desks for people who are 13 and
14 years old? I can't study when I'm all cramped up! Why
doesn't the school district take one of us along when they buy
these things?" (Saunders).
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Model:

"A descriptive model assumes the 'reality' of the world of
which it is attempting to find a paradigmatic case for
illustration." (Decker & Saunders, 1976, p. 4).
"The theoretical model designs that 'reality'" (Decker &
Saunders, 1976, p. 4).
"A theoretical model is a fonnat, usually empty of content,
which is constructed to explain or integrate ideas about
things" (Decker & Saunders, 1976, p. 4).
"A theoretical model is a fonnat, a synthetic 'a priori' which
is constructed and informs ideas about things." (Saunders)
"A framework for organizing ideas that determines the
relationships among the ideas, giving the ideas meaning"
(Schrader & Saunders, 1991, p. 22).

Moderate Visual
Impainnent: The ability of the child to "conceive" a structure (in
"Future" programs) or rules for something sensed and
ostensively identified.
The conception places controlling parameters structurally
upon that which was sensed within a particular context, e.g.,
identifying a desk by stating "the desk is a piece of school
furniture" (Saunders).
Perception: "The purposeful, valued use of sensation" (Saunders).
Reductionistic Fallacy:

"Where an emergent such as "learning" is

reduced to the conditions under which it arises .. .the very
quality of the emergent is identified with the process of the
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condition" (Saunders, 1976, pp. 60-61). The ability to
perceptually use vision ~ a chronological age. Or, the context
of a person's culture .m thinking.
"... confuse[s] the conditions necessary to promote learning
with what is learned" (Decker & Saunders, 1976, p. 57).
Retroduction: "Any effort to trace the processes through which something
is done in such a way as to take a second look at the
assumption behind the initial process. To go through these
same styles again with new assumptions is a second process.
This changing of assumptions and the examination of the
differences in the processes represent retroduction in action"
(Saunders, 1973, p. 186).
"The reviewing of an original assumption, goal, and the
process used in attaining the goal; the reflexive step of
inquiry" (Davis & Saunders, 1973, p. 92).
Third level thought. (Saunders)
Sensation: "Certain immediate and direct qualitative experiences produced
by simple isolated physical stimuli" (Schiffman, 1982, p. 1)
Simple isolated physical stimuli which mayor may not be
attended to by a person with visual impairment.
Severe Visual Impairment: The child mayor may not be able to
"sensually (in "Future" programs)identify" an attribute of
something ostensively through any of the five senses, e.g.,
touching something and proclaiming, "that's a chair"
(Saunders).
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"Style is not then a simple ordering system evidenced in a
given object or end but rather it is a system that prescribes the
ordering; the control for the process of construction" (Davis

& Saunders, 1973, p. 48).
"Sequence of levels of content in an habitual deliberate fonn"
(Saunders).
"The habituation to, and operational diagnosis of certain
combinational patterns" (Saunders).
The sequence of levels and categorized variables used by a
thinker.
"Style is a replication of patterning, whether in human
behavior or in the artifacts produced by human behavior, that
results from a series of choices made within some set of
constraints" (Meyer, 1987, p.21).
"Initially the use of any specific set of categories when the
variables are: intensity, priority, sequence, chronology,
duration. A particular style gets its name because of its
tendency to confront more or fewer options. Linear or
Digital style obviously has few options. Adjunctive style has
many options for beginnings and endings. Sometimes these
beginnings and endings are at one and the same point. A
retroductive style has unlimited options. This style will
usually thrive on structural options rather than on content
options" (Saunders, 1973, p. 186).
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Thinkinf::

"Using a purpose to select a context (among meanings)
through which to combine elements toward that intended
purpose" (Schrader & Saunders, 1991, p. 23).
"Thinking is placing a datum in a context for a purpose"
(Schrader & Saunders, 1991, p. 23).
"A person's thinking is selecting some bit of information for a
usual context for a characteristic reason" (Saunders).

Thou2ht:

"The result of thinking acts. An action from a determinate
plan" (Schrader & Saunders, 1991, p. 23)

Thou2ht Style: "Prescribes the ordering in the judgment process (Davis
& Saunders 1973, p. 48).
"One of many level sequences in search of meaning"
(Schrader & Saunders, 1991, p. 23).
Thou~ht

Style Analysis: "The system for explaining the stylistic variations
of how thinkers structure and level thinking" (Schrader &
Saunders, 1991, p. 24).

Traditional Educational
Programs: "The traditional goal is to describe the world as we find it, to
discover the world by extensive study of subject matter, to
find the laws of Nature and use our understanding of these
laws to predict the probable direction of evolution and other
natural forces. The world or reality is itself intact, complete,
bound in one direction and has 'built-in' purpose ... Wider
experiences with the world are in themselves educative ...The
objectives of the curriculum are habits or tendencies to
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acquire, use and enjoy truth .. .!t is suggested that the way to
fonn these habits is by mastery of organized subject matter"
(Saunders, 1969, p. 80).
Universe of Discourse
Fallacy:

The transportation of a specialized body of language from one
field to another without redefining its terminology. What was
once specific to one field must be made specific to the new
field (Saunders).

Values:

"Future plans which establish the purposes for the content and
structure of activities."
"A judgment base: selective system."
"The directive for choice and planning" (Schrader &
Saunders, 1991, p. 24).
Procedure

It would then follow that the following procedure would construct
the paper's hypothesis.
The sequence then can be summarized in the following manner
(adapted from T. F. Saunders, 1969, p. 103):
The child with visual impainnent(s) uses language in
whatever way about whatever subject. The style of the child's
language, the subtlety, variety and extent of abstraction are noted
and placed in a series of generic frameworks. The general use is
pointed out, the habit made specific, and finally the habit is turned
into a discipline. The child selects and rejects this discipline by
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more pervasive values which function as unifying principles for all
subordinate concepts. The child deliberately keeps generic the
relata or content in such a way as to encourage abstract generics.
(See Figure 1.)
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1. The procedure.

The Inquiry Cube
The Cube of Inquiry developed by Dr. T. Frank Saunders has
afforded opportunity for students, educators, and society to create a future
in the present (Saunders, 1967). It continues to demonstrate its ability to
do so by offering an opportunity in educational programming for a
comparatively small population within the larger school population to gain
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a purchase on the "ground floor of opportunity" (United States Supreme
Court, 1982).
The problems that were previously identifed that lie within the
educational field specific to visual impairment, i.e., meaning in experience
and the assessment of the quality of thinking as well as the problems
associated with the nature of visual imagery, have been addressed in
previous work with the Cube of Inquiry by T. F. Saunders and other
collaborators (Davis & Saunders, 1973; Decker & Saunders, 1976; Engle,
Saunders, & Blake, 1981; Saunders, 1967, 1968, 1969, 1973).
Keeping in line with this comprehensive body of previous work, i,t
can be stated that experience and how it undergoes signification is in fact
no different for someone who has one, a combination of less than all five,
all five with varying levels of soundness, or all five modes of sensation
fully intact. Decker and Saunders in Model for Models describe
signification of experience as something that is ". . . somehow selected (by
goals in view) while other experiences are merely attended to (goals less
dominant from different contexts) and are significant only by cOl.rrast."
This selection or rejection process is "... more akin to choosing the
appropriate form in which certain selections are possible." In addition,
rules that are specific for constructing meaning of an experience must be
made deliberately present [whereby] "... an experience is questionable
then only to the degree that a selected conception, context, and category
system is welllegislated"(Decker & Saunders, 1976, p. 25).
Assessing the quality of thinking has been addressed by Saunders and
other collaborating authors (Davis & Saunders, 1973; Decker & Saunders,
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1976; Schrader & Saunders, 1991) whereby the understanding of thinking
style and stylization offer considerable promise for children with severe
visual impainnent. Saunders describes the cube of inquiry as a "... model
designed to describe the sequence and inter-relationship of the levels of
abstraction in the judgment process" (Saunders, 1973, p. 170). This
particular model is not to be mistaken for a descriptive model as
Besides being our describing instrument, the cube becomes the
instrument by which we diagnose the judgment process--from now
on referred to as the thinking style--of the individual, and the
instrument which we use to change and refine thinking style: the
cube of inquiry becomes our teaching instrument. (Saunders, 1973,
p. 170)
This instrument syntactically provides nine generic divisions where
the basis for thinking about an idea has been described in Model for
Models (see Figure 2).

Third Level

1 .3

2.3

3.3

Second Level

1.2

2.2

3.2

First Level

1.1

2.1

3.1

Figure 2. Components of the cube.

44
1.1
1.2
1.3

There are thin~s that can be described.
There are ideas that can be contrasted.
There is a value which functions to decide between any two
alternatives presented.

Saunders further suggested that:
2.1
2.2
2.3

There is a language that is used to describe things.
There is a language in which rules and criteria of adequacy
are expressed in direct sequence to contrasted ideas.
There is a continual value conflict which may be partly
resolved if the "value-laden" hortative language is examined
and any detenninate referents identified.

As a final series, the cube establishes that:
3.1

3.2

3.3

There are beliefs in some ultimate reality which are not
questioned and that function to close off questions of an
epistemological variety.
There is sufficient material to trace in elaborate paths the
written history of most ideas or constructs, especially where
there is a conflict between "reality claims" and "how do we
know we know" positions.
There is some sense in which an overarching model must be
foreseen in order to develop any series of ideas and by which
a monitoring process can trace the path of any sequence
toward any goal anticipated by the overarching model.
(Decker & Saunders, 1976, p. 147)

Where the sequencing of patterns between the levels and depths is
called stylization, restylization as a deliberate process, known as
retroduction, offers the severely visually impaired child even a more
significant gain in judgment skills. The development of judgment skills has
been described as consisting in:
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... Four phases designed to:
1.

Make habit patterns deliberate, simply at first; general
reactions changed to systematic ways of "seeing"; begin
arbitrarily with more inclusive imposition.

2.

Get inclusive importance systematized by academic disciplines;
analysis just by diagram; change diagram to subject-matter
specializations; habituate to second level questions regarding
both content and fonn; maintain fonn or relational emphasis.

3.

Set value alternatives as the criteria for selecting the
appropriate discourse and meaning pervasives of the concepts
to be developed in answer to any given specific query.

4.

Retroduction: go back through the sequences in search of a
new order or reconstruction of 1, 2, and 3. (Decker &
Saunders, 1976, p. 158)

The assessment of thinking for children with visual impainnent of
diverse range and variety best lies within the educator's ability to
understand thinking in levels and the stylization of these levels.
Saunders has stated that "what can be described can be taught"
(Decker & Saunders, 1976, p. 158). This holds true if indeed the
assessment tool is designed within the structure of the Inquiry Cube. The
design of the Cube provides description that yields utility for the child
with visual impainnent, as the very instrument used for assessment of
thinking and thought stylization is the tool for teaching. The teaching of
thinking and deliberate stylization into three levels has been accomplished
by Saunders and others who maintain this viewpoint.

46

Thinking has been described by Schrader and Saunders as "Using a
purpose to ~ a context (among meanings) through which to combine
elements toward that intended purpose" (Schrader & Saunders, 1991, p.
23).
Third level thought involves goals, values or plans that form the
basis for the assumptions underlying the thinker's purpose.
Lateral or adjunctive thinking denotes second level thought.
DeBono in New Think uses the term "lateral thinking" to describe creative
thinking of alternative or optional contexts in problem solving situations
(DeBono, 1971, pp. 21-22). Davis and Saunders have used the term
"adjunctive thinking" as something more involved than lateral thinking in
second level thought, as it involves the selection among competing
alternatives (Davis & Saunders, 1973).
First level or linear thought consists in the thinker describing some
"thing." where the thinker is limited for comparing alternatives "... and
no rules under which any kind of meaning can emerge" (Saunders, 1973,
p. 170).
Stylization in how the thinker patterns her/his levels within the
components of the Cube provides the thinker to confront more or fewer
options. Schrader and Saunders (1991) note that:
A particular style gets its name because of its tendency to confront
more or fewer options. A [linear or digital style] obviously has few
options. [Adjunctive] style has many options for beginnings and
endings. Sometimes these beginnings and endings are at one and the
same point. A retroductive style ... has unlimited options. This
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style will usually thrive on structural options rather than on content
options. (p', 186)
Retroduction was further explained to include:
Any effort to trace the processes through which something is done in
such a way as to take a second look at the assumption behind the
initial process. To go through these same styles again with new
assumptions is a second process. This changing of assumptions and
the examination of the differences in the processes represent
retroduction in action.... The reviewing of an original assumption,
goal, and the process used in attaining the goal; the reflexive step of
inquiry. (Saunders, 1973, p. 186)
For example consider the following:
A child without visual abilities is told to touch (sensation) a piece of
paper and then describe six raised dots that are different in position. A
first level thought by the child may be that they are smooth and feel like
little bumps. This may be followed by the child recognizing that there are
various ways that these things she/he has just felt could be contextualized
(conception), e.g., the word "cat," symbols, braille figures, dots, trash
paper etc. This is then followed by the child deciding that the best context
for use would be to describe these dots as the symbols used in braille that
represent the word "baboon" (perception).
A retroduction of the above example deliberately done by the child
may consist in the following:
1.

What is the purpose of this task within the context of being in
the principal's office?

2.

If I were to take the answer as being "dots," what contexts
would this fit into?
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3.

If I turned the dots into an opposite configuration, can I make

an analogy between both of these words?
Visual imagery has been addressed as a major consideration when
teaching children with severe congenital or early adventitious visual
impairment. The inability to reconstruct in one's "mind's eye" is
considered to be devastating for a thinker (Hall, Scholl, & Swallow, 1986;
Heward & Orlansky, 1984; Scholl, 1986; Tuttle, 1984). In addition to
visual imagery there have been others who have indicated the presence of
haptic or kinesthetic imagery that provides the same construct for the
reconstruction within a person's thought (Heller & Schiff, 1991).
Visual imagery provides rapid assimilation and even perhaps the best
organizing structure for "thought imaging," but in no sense does it provide
the only manner in which someone can reconstruct ideas as Barraga (1986)
states:
... Cognitive development and organization in blind children [as
being] more related to learning opportunities, range in variety of
life experiences, and attention given to explanation and clarification
of the environment than to the fact that information is unattainable
through the visual sense. (p. 96)
The ways in which these ideas are reconstructed are outside of the
scope of this paper, but nevertheless, it would remain that there are
methods for sensation to become reconstructed by a thinker.
Many experts in the educational field for persons with visual
impairment (Jastrzembska, 1973; Lowenfeld, 1981; Warren,1984)
attribute the deprivation of sight effecting cognitive development and/or
performance to some degree:
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1.

In the range and variety of experiences.

2.

In the ability to get about.

3.

In the control of the environment and self in relation to it that
directly affect the blind to intellectually develop in a slower
and somewhat more limited manner than the sighted
dependent upon concomitant factors.

Barraga (1986) believes,
The process through which concepts are fonned and cognitive styles
(thought patterns) are developed by children with severe visual
impainnents is still not clear.... There is no evidence, however, to
indicate that the nature and quality of cognitive organization, once
achieved, is significantly different from that of sighted children. .
(p.97)
This being the case, the thinker and her/his ideas will necessarily
happen as a pattern within the constructs of the Cube of Inquiry. This
would lead to the need for educators to empower the thinker to stylize
her/his own patterns where the "... sequenc[ing] of levels of content in
... habitual deliberate form[s] ... " (Schrader & Saunders, 1991, p. 23)
becomes education in its very best sense.
Currently the teaching of children with severe visual impainnent is
painstakingly done over a very extended period of time within multiple
settings and "experiences." The time for this process could also be more
effectively reduced when thinkers understand their ability to legislate for
meaning by stylizing their thought. The effectiveness and power of
thought style that prescribes the ordering in the judgment process
(Saunders, 1973) signifies experience that is virtually "on demand" by the
children.
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It is then possible for the relabeling of the labeling system for these
children where utility rather than despair for the child, school and society
can be realized. The educational classification for children with visual
impairment, irrespective of the impairment's etiology, prognoses, or
debilitative nature would now refer to not only that which can be taught by
family, educators, vocational rehabilitators and mobilty trainers, but it also
would provide the very essence of utility for a person to make meaning in
her/his life as it would not focus on something that is fixed and beyond
change, i.e., intelligence and theoretical judgment. Therefore, the
educational "classifications" of children with visual impairment would
further be found to be transient. Thus, a mild visual impairment would
refer to the ability of the child to perceive goals, purposes, plans and
values upon sensing anything within any context with any combination of
available senses. A moderate visual impairment would refer to the ability
of the child to conceive a structure or rules for something sensed and
ostensively identify "some-thing" with any combination of available senses.
Finally, children found to have a severe visual impairment would include,
but not necessarily include on a permanent basis, those who mayor may
not be able to sensually identify an attribute of some "thing" ostensively
through any of the five senses. (See Figure 3.)
The refinement of these skills for all three "types" would consist in
the thinker acquiring new forms for understanding thus affording
educators the opportunity to provide education that is not limited to
content or the generalization from one content to another but rather it
would encompass the empowerment of the thinker to purposely construct
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A person realizes there is a fire and runs out of the
house.

MILD

MODERATE

SEVERE

A person finds
unusaliy warm,
there's even a
difficult to see
breakfast.

that his/her nose is runny, it's getting
sounds of "snapping wood" are heard,
smoky taste to everything and its getting
In the room, but she/he continues eating

A person continues to eat breakfast during a fire In
her/his house without sensing anything unusual.

FifWre 3. Classification of impainnents in relation to intelligencing.

fonns through a generic model, as described by Saunders, as a model for
models.

Summary
There is a distinct need in the field of education to provide a
direction for assessing and teaching quality thinking for children with
various degrees of severity and types of visual impainnent.
Three particular problems associated with current learning theory
about severe visual impainnents were identified as:
•

the child's ability to organize sensations,

•

how meaning is acquired from visually limited experiences,

•

the assessment and teaching of quality in thinking.
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This dissertation then offers a review of the learning theory, the
Cube of Inquiry, developed by T. F. Saunders. Within this review, those
special problems associated with children with visual impainnent are
addressed in light of the Cube of Inquiry.
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CHAPTER 3
LITERATURE REVIEW
"All ideas begin by assuming something."
(Decker & Saunders, 1976)
Statement of the Problem
Even though the population of children with severe visual
impairment is comparatively small alongside the general population of
school age children, a good deal of educational effort has been focused
into educational programming for these children (Warren, 1984).
Unfortunately, the amount of literature addressing thinking and thought
stylization theoretically or programmatically is neither extensive nor
comprehensive. This chapter provides three necessary additions to the
existing literature related to thinking and thought stylization for children
with visual impairment:
1.

A description and analysis of the criteria for programs that
teach thinking and thought stylization;

2.

An assessment of selected program types that specifically
teach thinking and thought stylization for children with visual
impairment and;

3.

The adaptation of a program that specifically teaches thinking
and thought stylization for children with visual impairments
of a mild, moderate or severe nature.
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Criteria for Thinking and Thought Stylization Programs
The assumptions held by learning theories that, in a very real sense,
drive programs are not always provided in a shareable manner. Saunders
(1969) in his monograph, The Inquiry Cube and

Learnin~

by

Le~islation,

provides an even finer distinction by asserting that it is not just the
assumption but rather the criteria that attends the assumption that provides
a basis for teaching and learning in any program.
In our haste to teach and learn we sometimes forget that "teaching"
and "learning" are not "things that happen." The terms take on an
heuristic quality, a value halo, and they come to function as criteria
for the realization of whatever goals we have formulated in our .
schools. This value distinction is of importance when we realize
that "learning" does not merely occur. Rather when we say we have
learned, we mean that judged by certain standards, e.g., fact or
recall, we can meet certain test requirements. The context then,
determines that we have learned as well as what we have taught.
(p. 79)
Saunders (1969) has identified the necessity for grouping these
criteria by their epistemological value base. These value bases are derived
from their respective theory that explains how a person knows some
"thing." Any philosophy student will recognize these derivations of the
three basic questions of epistemology:
1)

What do you know?

2)

How do you know it?

3)

How do we know we know?

Various learning theories have attempted to answer these questions in
three basic ways.
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First, there are some theories that maintain the position that
"reality" resides in its pure form within nature. Within this ontological
position it is assumed that the standards of the natural world provide ~
criteria for knowing.
A second position assumes that the best way to address the problem
of answering the three questions is to qualify the world. Qualification of
the world is made possible through man's experience in perceiving and
interpreting his world using empirical or ethnographic methods.
Experience. that has been in some manner proven, becomes the criteria
for knowing within this position.
The final position assumes that man constructs his own "informing
instruments" (models) with categories that determine meaning and thereby
"constructs" his world. The criteria here again lies within the notion of
experience, but with a different understanding of what is an experience
whereby the categories for meaning that man invents determines an
experience. Therefore, man's world is constructed and not limited to
assumed or proven standards of the natural world (see Figure 4).
Decker and Saunders (1976) state, "Simply, the issue seems to be
whether the world is real and independent of a knowing mind or whether
the world is modified or completely constructed by just such a mind"
(pp. 17-18).
Models Used for Knowing
These three issues, the world as real (ontological), modified
(ontological-epistemological) or constructed by the mind
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Claims

The world comes to man
In its pure form.

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

Man will never know any
model but the one he
constructs through the
Instruments and
categories which are his
thought.

Models

Criteria

Real World
NATURE

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

Real World

The WORLD Is "perceived" and "Interpreted" through man's
experiences.

PERCENED

"Real World"
CONSTRUCTED

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

(Claims, Models, and Criteria: From Ontology to Epistemology taken from
Decker & Saunders, 1976, p. 20)

Figure 4. Claims, models, and criteria.

(epistemological), assume the existence of some instrument or model used
to reflect, perceive or construct the criteria for an experience wherein
significance takes place (see Figure 5).
Decker and Saunders in figure two provide a taxonomy of models
with reference to how models are used as the instrument for knowing.
A comprehensive treatment of models and model types is beyond the
scope of this dissertation, but for a more complete analysis of distinctions
between model types and their usage see Chapter 4 of Decker and
Saunders, 1976, Model for Models.
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Assumptions

Models

There are two basic kinds of
assumptions: ontoiogical and
epistemological

Any of two kinds of efforts:
1. to form synthetic iL.,C.CiQtl
patterns from which to construct or inform data; or,
2. to reproduce a "true to lifo"
copy of an original of some
kind.

Assumptions for theoretical
mode is are thought of in
three basic ways:
1. As ultimately based in the
Natural word (Ontological).
2. As interacting with the
Natural world on an even
footing (OntologicalEpistemological).
3. As constructed by thought
which determines all meaning including "reality"
(Epistemological)

Theoretical

Assumption is generally that
this modei type is always of
something. The thing is independent from thought and only
explored by models.

Descriptive

Analogical
Archetypal
Metaphorical
Mathematical

Substantive
Scale
Component-Series
Historical

Some Observations
The definition of assumption
here is oversimplified as a
clear dichotomy deliberately
to make the polarity clear.

(Decker & Saunders, 1976, p. 137)

FilWre 5. Assumptions and models.

In all probability descriptive
models are cases of theoretical models with the "informed"
theory" left un articulated.
This is the assumption of this
taxonomy.
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It should be further noted that within each of the three position's
established parameters for experience lies its definition and usage for
"knowing" which is what we are after when developing a method for
sorting thinking and thought stylization programs for children with visual
impairment. In addition, our instrument for sorting programs will need
to:
•

establish generic categories for these definitions

•

clearly state each program's criteria for assumptions.

In Figure 6, Decker and Saunders provide a diagram of some

suggested relationships between criteria and models. It should be noted
that the levels refer to the previously mentioned "knowing" questions:
1.

What do you know?

2.

How do you know it?

3.

How do you know you know it?

Constructed Experience
In order to clearly differentiate criteria used for the "real,"

"perceived" (modified) and "constructed" positions, it must be made clear
how the word experience is treated in each case.
Decker and Saunders (1976) identified "... one of the tenns most
used and abused in discussions concerning the meaning of models is
'experience' " (p. 21). These same authors further pointed out that a
trichotomy within an experience exists "between the immediate or given,
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We.!

QuestlQo

Q[lIerl!:Hl

How can we distinguish
between different models of man? Do we
know somehow that the
philosophic base used
to construct a model
runs parallel to other
models and follows a
common structure?

An arbitrary form
which permits the
comparison and Interrelations of different models with
respect to the use of
specifiable and
shared forms

Does ·man as an aconomic animal· qualify
as a necessary and/or
sufficient definUon of
man In his world?
How do you know you
know?

Conflicting philosophic
bases In the definition
of man as a changing
of the rules

Model

Is man basically an
economic animal?

Marxian economics

Criteria

How Is man known?
How do you know?

Height, weight,
education and income

Object

A man: What do you
know?

A picture

QaleQQO£
Model for
Models

3.

Criteria for
Criteria

2.

1.

(Decker & Saunders, 1976, p. 95)

Figure 6. Relationship between criteria, levels and models for "knowing."

the mediate or significant, and the valued mediate or chosen" . . .
[whereby] ... "people are committed to one sense of experience rather
than another, they theorize from one pattern rather from another" (p. 21).
It is what each learning theory adopts within this trichotomy that defines
its respective usage of the term "experience."
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"No experience is probable unless mediated by some systematic
categorical pervasive. All experience is probable given a generic
categorical pervasive ordered by clarified or specifiable ends"
(Schlessman-Frost & Saunders, 1985, p. 200).
"To believe that experience is given, immediate, self-contained,
independent of an experiencer, and is of naturally related objects"
characterizes the use of experience for a learning theorist who uses the
natural world as the criteria for "knowing" (Decker & Saunders, 1976,

p.21).
The "perceived" position that maintains the mediate as
significant
... imply the use of frameworks, positions, perspectives, and
sequence systems. This is to say that an object becomes relevant or
significant only to the extent that it can be related or connected to
another object by a framework generic or basic to each object by a
framework generic or basic to each object, e.g., cat to cat as feline,
cat to dog as mammal, and cat to fish as animal. In this way
experience alone defies classifications. Only when two experiences
are sequenced or otherwise interrelated is there significance to
experience. (Decker & Saunders, 1976, pp. 22-23)
This sequencing or interrelationship of experiences enables what is
commonly referred to as generalization, a commonly sought after goal for
children with visual impairment.
Decker and Saunders (1976) provide the basis for a determination
of experience in a "constructed" sense when they stated,
... One's experience is hardly Sill. experience in isolation regardless
of its variety or media. Indeed the experience is somehow selected
(by goals in view) while other experiences are merely attended to
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(goals less dominant from different contexts) and are significant
only by contrast. (p. 25)
In addition, these same authors addressed the somewhat ambiguous
notion of how selection takes place by stating, "... Selection and rejection
in this definition are more akin to choosing the appropriate form in which
certain selections are possible" (p. 25).
Significance is given to an experience
... Only when it is identified as belonging to a number of
compounded meanings in terms of some rather specific rules. The
"empirical fact" is suspect until one knows a language and a system
of meanings in which the language about the "empirical fact" is
framed. An experience is questionable then only to the degree that a
selected conception, context, and category system is well legislated.
(Decker & Saunders, 1976, p. 25)
In a previous work, Kirk and Chalfant (1984) identified a method
for comparing and sorting remedial programs that remains influential
within the field of special education. This method identifies three
divisions based upon a psycho-lingusitic learning theory first developed by
Samuel Kirk in 1958 (Kirk, 1958). The three divisions are identified as
"Task," "Process," and "Task-Process" (Kirk & Chalfant, 1984, p. 63).

"Task

Pro~rams "

"Task" methods for sorting programs are defined as "... the direct
training of specific skills necessary to perform a given task" (p. 63).
Instructional curriculum of this type for training in thinking and/or
thought stylization consist in either a program for the sighted that has been
adapted for children with visual impairment, or a program specific to this
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population, e.g., braille training, mobility training and spatial orientation
training.
An adapted curriculum most commonly used in public school today

for children with visual impainnent consists in mathematics training.
Many curricular textbooks purchased by public schools today use a
repetitive drill and practice approach for the acquisition of basic math
skills in addition, subtraction, multiplication and division. The assumption
underlying this repetitious memorization of basic facts is to fonn good
learning habits attained by mastering organized subject matter. Broudy
(1961) explains this approach as: "Once we realize what it means to master
such subject matter, we shall be disabused of the notion that it is merely
the memorization of facts" (p. 67).
Children with severe visual impainnent experience great difficulty
not necessarily in the memorization process, but rather in their ability to
attach a numerical symbol with a tangible reality (Scholl, 1986).
Problems with large sums, such as 12x12=144, or 144 divided by 12,
present classificatory problems for understanding larger groupings and
multiples of numbers, e.g., 5's, 10's, 20's, etc., and 100's. Factoring tasks,
exponents, square roots, geometric shapes and other fonnulaic problems
learned at perhaps a later school age in public schools provide much of the
same type of problem where a real world standard for understanding is
only the written symbol.
Algebra, Trigometry and Calculus also rely on a real world
standard of the written symbol for abstraction tasks and aligns itself with

63
the same traditional goals, learning theory and educational criticism as
indicated above.
Braille training programs consists in repetitive training for the
issues dealing with written symbols and real world standards discussed
previously in mathematics training. As well as certain behavioral methods
are used for training in touch sensitivity (Heller & Schiff, 1990).
Barraga (1987) has developed instructional "task" methods for
visual perceptual training. Although these methods do not specifically
address themselves to thinking and/or thought stylization, they are
included here because they do address some of the commonly referred to
"cognitive processes" found in the literature.
The theoretical underpinnings for her work in visual perception are
explained as follows:
Visual perception involves examining an object, distinguishing the
essential features, understanding the relationship between the
elements, and integrating the information into a meaningful whole,
further evidence of the integral relationship between the motor,
perceptual, and cognitive systems. Because of the vast knowledge of
visual perception created by recent research, it is now possible to
define the functions and skills of the visual system, combine it with
what is known of perceptual cognitive development, and estimate the
"visual age" of a child by his responses to visual stimuli. (p. 87)
The theory for addressing the nature of knowing is having the
children "respond" to the natural reality of the world. In other words, the
child can "respon[d] to visual stimuli."
The criteria used to determine whether a child knows, or does not
know, consist in "... understanding the relationship between the elements,
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and integrating the information into a meaningful whole. II In other words,
how we know the child knows lies within the child's ability to sequence or
interrelate her/his experience with another experience and then generalize
a new experience from the interaction.
The standards that are used for the criteria for knowing, lie within
"... the vast knowledge of visual perception ... [whereby we can] ...
define [and] ... combine what is known of perceptual cognitive
development. II This once again shows a standard from the natural world
(here the science of visual perception and that of cognitive development)
wherein a "new experience" was derived from the interaction between two
similar or dissimilar experiences.
It is interesting to note that a universe of discourse fallacy occurs as
the author seeks to combine the specific fields of visual perception and
perceptual cognitive development. In addition, a reductionistic error
occurs when the author suggests that a visual age can be estimated as an
outcome of combining visual perception and perceptual cognitive
development.
The "specialized body of language," or universe of discourse, used
by experts within a field, such as visual perception or perceptual cognitive
development, provides highly specific contextual-relational language.
When this universe of discourse is subsequently transported to a different
expert field without redefining its contextual-relational language, a
universe of discourse fallacy occurs. What was once specific to one field
must be made specific to the new field (Saunders, 1973). This is evident,
for example, if we were to take the word "plane" as commonly held within
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the aerospace industry and transporting the word with this meaning to the
field of cabinet-making, or again taking the contextual-relational meaning
of "plane" from cabinet-making and applying it to "plane" within the field
of mathematics.
A reductionistic error occurs where a representation, such as age "
... is not only reduced to the conditions under which it arises, but the
very quality of the emergent is identified with the process of the
condition" (Decker & Saunders, 1976, pp. 60-61). In this instance,
Barraga has reduced and qualified "age" with the process of combining
visual perception, a physiological process, and perceptual cognitive
development, a psychological process. With this qualification, the
construct "age" and what it represents is reduced to the process of
combining perceptual cognitive development and visual perception.

"Process Pr0l:rams"
A second way to sort teaching programs according to Kirk and
Chalfant (1984) is the "Process" approach. This consists in the
"identif[ication of] a particular disability in the development of an
individual child that, if not corrected, might continue to inhibit the
learning process" (p. 63). These authors add that "To a process trainer, it
[learning] is the mind and its powers, i.e. ability, capacities, faculties,processes" (p. 66).

An example of this type of program would be Stephens et al. (1980)
Traininl: Manual For Teachers Qf The Visually Handicapped: A Piagetian
Perspective that was a thinking program specifically designed for the
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visually impaired. The program's goal was to promote the assessment of
reasoning abilities for children who have visual impairments whereby
"The information gained from the Piagetian reasoning assessments can be
used in activities which are commensurate with the student's demonstrated
level of cognitive ability" (pp. 2-3). Activities for this program are
categorized into various Piagetian conceptual areas including logical
classification! conservation, spatial relations/mental imagery and formal
operations. The authors state that a process approach is used for teaching
these activities, and it does use, in fact, the same criteria as Kirk and
Chalfant's study indicated. For the purposes of analysis we will address.
the following theoretical underpinnings for the program's learning theory:
•

The nature of knowing

•

The criteria used to determine the nature of knowing

•

How an experience becomes "an experience"

The following excerpt will provide the necessary material for our analysis
as it is indicative of the learning theory as a whole.
Our thought comprises a wide variety of content which has
developed out of our own interests, desires, and experiences. As
time goes by we gain some experience from our surroundings,
differences in experience shape the form which the content will
take. However, Piaget does not concern himself with the content of
thought in and of itself. His primary interest is to understand the
operational thought processes which assimilate information. His
concern is with the effect that physical and psychological structures
have on the development of intelligence. Piaget does posit,
however, that physical structures are the necessary basis for the
development of another set of structures which are primarily
psychological; and furthermore, that these psychological structues
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evolve through the individual's interaction with and adaptation to
the surrounding environment. (p. 8)
The portion of the excerpt that reads "Our thought comprises a wide
variety of content which has developed out of our own interests, desires,
and experiences" leads us to believe that the nature of knowing, or how the
student is to know something, consists in the understanding the content of
some-thing. In other words, "knowing something" or "knowledge" is
something contained in the natural world, independent of the thinker.
Experience is the criterion used when detennining what is true. "As
time goes by we gain some experience from our surroundings, differences
in experience shape the fonn which the content will take." Within this
excerpt we come to know that something is true is by our "perception"
changes within our experiences. In other words, whatever it is that we
experience when we combine it with another experience we develop a new
experience of greater value because of its value for generalizing and
categorizing other experiences we have. Our ability to sequence, classify
and interrelate two or more experiences become our criteria for knowing
is also made clear by once again in the statement:" ... these psychological
structues evolve through the individual's interaction with and adaptation to
the surrounding environment."
What criteria signify the "knowing some-thing" experience is
understood within the following excerpt: "... physical structures are the
necessary basis for the development of another set of [psychologicalJ
structures." The underlined words reveal natural standards that are
serving as the basis for the criteria for the criteria; this tells us if someone
has truly had "an experience."
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There are numerous problems with this theory that have been
addressed in numberous articles and books,
Piagetian research devoted little attention to the role of the social
world in providing structure to reality or in helping the child to
make sense of it. Instead in the main line of Piagetian research, the
child was seen as inventing operations to understand a ph~
reality that was defined in broad logical terms rather than in terms
of specific features of problems. (Rogoff, 1990, p. 5, emphasis
mine)
but perhaps the most devastating would be the universe of discourse
fallacy that occurs within the transportation of physical structures to
psychological structures.
During the transportation of terminology, a fallacy of this type
occurs if the same criteria for one universe of discourse system is carried
over to the other. This would result in ambiguity of goals, method and a
shareable language. In other words, if someone were to take the goals,
rules and language used for Sumo wrestling and apply them to Olympic
high-diving, a tsunami would undoubtedly occur.
In addition to a universe of discourse fallacy, the reduction of
cognition to developmental stages of a physical nature is most commonly
viewed by beginning philosophy students as a reductionistic fallacy.
Reducing the conditions for cognitive development, in this instance a
psychological construct for thinking or having intelligence, to stages of
physical growth, a physiological construct, confuses the conditions
necessary for physical development with learning. "To take facts from
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[physical growth] is rather different from proposing a conditional base for
learning as the essence of learning" (Decker & Saunders, 1976, p.57).
The development of a learning theory that is based upon a number
of logical fallacies, needless to say, does not provide a strong theoretical
basis for its programs.
Included within this same program type would be the SA VI/SELPH
program (Hall, 1981). This program was also developed through grant
monies by the U.S. Office of Education for the purpose of planning a
"hands on" science program specifically for the visually impaired
population. It consists of various modules based once again upon the
theoretical work of Piaget. Each module consists in the following
sections:

•

Purpose

•

Matrix

•

Materials

•

Anticipating

•

Follow Up

•

Activity Description

•

Science Concepts

•

Process Skills

•

Application Skills

•

Language Skills and

•

Related Learning
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Each section reveals clues for the learning theory, its attendant
assumptions and criteria. For example, within the section "Anticipating,"
there is a subsection entitled "Intellectual Expectations" where it is stated:
The Mixtures and Solutions activities call for some relatively highlevel intellectual skills on the part of the students. Don't be
discouraged if some of your students are not able to make some of
the sophisticated comparisons or understand the proportional
relationships involved in the concept of concentration. Don't
push-simply guide such students through the procedures and
emphasize the observations of phenomena. (p. 3)
It is within this emphasis for observing phenomena that it become~
clear that the learning theory underpinning this science module is one that
empirically tests concepts against the standards of the natural world.
Within the same section "Anticipating" readiness skills are
identified. Readiness skills carry with them an assumption that cognitive
ability is developmental in nature. This too results in the same
reductionistic fallacy similar to the Stephens et al. program.
For a more comprehensive treatment of this reductionistic fallacy
please refer to the fourth chapter of the book, Emotion: A Philosophical
Analysis, by T. F. Saunders (1963).

"Task-Process"
The final "Task-Process" method consists in "training the processes
in the tasks themselves [as it] ... integrates remediation of the process
dysfunction with the task to be learned." This method implies that the
teacher can be described as being "diagnostic-remedial" (p. 66).
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While these three divisions offer ways to group programmatic
approaches, it also carries within it certain assumptions that limit the scope
of what can be considered thinking and thought stylization within the
programs sorted. Saunders has noted that "Each leaming theory itself
emerges as the effective translation of some particular and competing
value claim of a certain psychological system" (Saunders, 1969, p. 79).
There are five assumptions noted by Saunders that undergird the learning
theory from which Kirk and Chalfant's sorting method was derived:
1.

It is reasonable to hope to find ways of raising the level of
intellectual capacity in a majority of the population as much as
30 points.
.

2.

. .. [The lack of intellectual stimulation produces] ...
"intellectual cripples."

3.

A child's "mind" can be developed by beginning
systematically to develop his conceptual skills early in life.

4.

Cognitive psychologists think a child's intelligence is fixed by
age four. Therefore, deprivation of intellectual stimulation in
the first four years is more serious than deprivation in the
later years. The analogy drawn is that food deprivation or
sensory deprivation proper, early in childhood, has more
serious effects on the child than the same deprivation in later
years.

5.

. .. The [learning of the] abstraction process [for children is
highly dependent upon their family's social economic status]
... especially at the preschool age of their children. (pp. 8283)
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Based upon these assumptions, it would follow that the task, process
and task-process approach described by Kirk and Chalfant adopt what was
described earlier as an "epistemological perceived" position or
ontological-epistemological position as described in Figure 7.
This ontological-epistemological assumption would then limit the
sorting of programs into this one way of "knowing." How would
programs with different epistemological assumptions then be sorted using
only "proven experience" as the criteria or the natural world as the
criteria for having "an experience," as is the case with the Stephens et a1.
program without promoting a universe of discourse fallacy? This is also
in effect, a circular fallacy as the criteria are part of the premise. This
sorting method offers little utility for those who supervise and implement
programs in public education for children with visual impainnent.
Even though Kirk and Chalfant's method does not offer utility for
sorting, it may now be understood that with a deliberate comparison of
criteria, those assumed ontological or epistemological criteria held by a
learning theory about how "some-thing" is known, can provide us with the
best sort of the sorts for classifying various programs that develop
thinking ability and thought stylization.
Figure 7 provides a descriptive summarization of the three questions
for "knowing" and their respective criteria and criteria for the criteria
discussed previously.

Approach to
"Knowing"

Substantive Categories
In Educational
Curriculum

Model

"What do you
Know?-

Fixed Intelligence
Language is used in an
-immediate" or "givensense.
Student "knows" through a
Iti.Is. curricular approach

"How do you know
it?"

A range of intelligence.
Language is used in a
"mediate- sense.
Student "knows· through a
Process or Tasls- process
curricular approach.

"How do you know
you know it?"

Fiaure 7.

INTEWG~ING

Language is related in a
"given," "mediate," and
"valued mediate" sense.
Student "legislates meaning"
through the retroduction of
his/her thought stylization.
Forms for judgment is
education in im best sense

Criteria for
"Knowing"

Criteria for the

Real World
NATURE

Experience with the
Natural World provides
the standards for
"knowing."

Experience happens
through exposure to the
natural world.
Experience is the criteria
for any criteria.

Real World

The World is qualified.
Experiences are
empjrically or

Experience is attained by
knowing something and
then generalizing,
classifying or process
-ing this to another
area.The ability to
sequence or interrelate
two or more experiences
is the standard for
knowing.

PERCEJVED

glllliililiiilill~l)l IUQll~D

against the natural world
standards for knowing.
Experience is significant
by contrast.

"Real World"
CGSTRLClED

Considerations for sorting curriculum.

Experiences are
significant to the extent
that they are "informed.The relevance of the
experience determines the
goals that are used to
"invent categories" that
are used to select an
answer among various
contexts.

Crlt~rla

The legislation of
meaning can be described
within the Cube of
Inquiry as the informing
instrument.
"Anything that can be
described can be taught-

-....,J

w
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An Assessment of Programs
This paper adopts a previous division of learning theories described
by T. F. Saunders in his Mon02raph: The Inquiry Cube and Learnin2 by
Le&islation (1969). As stated by Saunders (1969), this division is intended
to be "a persuasive one designed to emphasize some of the most
fundamental implications for educational curriculum construction of the
different theories (p. 79).

II

Traditional programs described by Saunders (1969) are those where
"... [the] goal is to describe the world as we find it, to discover the
world by extensive study of subject matter, to find the laws of
Nature and use our understanding of these laws to predict the
probable direction of evolution and other natural forces. The world
or reality is itself intact, complete, bound in one direction and has
'built-in' purpose ... Wider experiences with the world are in
themselves educative ...The objectives of the curriculum are habits or
tendencies to acquire, use and enjoy truth .. .It is suggested that the
way to fonn these habits is by mastery of organized subject matter.
(p. 79)
Whereas current types of educational programming have
... as [their] goal the teaching of classification systems which would
help the child organize and reorganize the data of his/her
experiences. Subject matter as an effort to decide 'how the world is'
is here subtly modified to mean that the world has as many
meanings as the subject matter classifications can afford the student
who can understand the classification divisions. A theory is tested
'empirically' to see if it proves itself to be a description of which the
world is the most adequate standard. (Saunders, 1969, p. 81)
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Future programs as described by Saunders (1969) are those
programs that:
... [hold] that the instrument of knowledge, the subjectmatter as an
organizer and classification system, is itself the only appropriate
content of educational goals. The study of these instruments and
their formulation becomes the only appropriate curriculum content.
This orientatio~ does not omit subject matter even though it tends to
sponsor it rather than focus upon it. (p. 86)
The three positions have been summarized by Saunders (1969) in
the following manner:
1.

Traditional
Goal: Fact description and collection, world as it is, wider
experiences, subject matter skills, deduction from
discovered truths.
Learnin2 theory: Association, conditioning, repetition
(Thorndyke, Herbart,Hull).
Educational criticism: Can children pass tests on subject
matter feed back and describe the objects of their
attention to the satisfaction of their critics? Do they
have a wide experiential background? Older children
have had more experiences.

2.

Current:
QQru: Classification, organization, world as seen by subject
matters as instruments, induction into science as an
inquiry system.
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Learning theory: Cognititive learning theory (Ausobel,
Anderson, Gagne', Bruner).
Educational Criticism: Can children see an object in its many
subject matter possibilities as determined by the science
classification involved: Can the child use an abstraction
ladder and understand higher order principles? Have
the students memorized the "steps of the science
method?" Children of all ages have "significant"
experiences when and only when they are able to
classify these experiences extensively.
3.

Future
Goal: Deliberate selective perception, relational thinking,
legislation of possible meaning and the appropriate
decision process; meaning by category and style,
abduction and retroduction, boundary pushing at the
generic level.
Learning theory: Legislative by deliberate processing of
stylizations and selective use of levels and context
reference.
Educational criticism: Can children retroduce any unit at any
level? Can the student select and use efficiently the
context, level and style required by some definitional
type and extended goal? Has the student both "double
thought" the issue and become habituated to generic
style? Is he deliberate about his style? Can a student
persist in "third level" question forms and know when
he has changed levels or switched contexts or depths?
(Saunders, 1969, pp. 88-89)

Even though there appears to be a clear distinction between these
three types, there is always the possibility that programs have not been
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designed in a deliberate and systematic manner. In fact it must be said that
"... education is best when deliberate and systematic" (Saunders, 1969,
p. 89). However, in all probability, each of these frameworks may contain
a little of the others. It is also highly possible to encounter instructional
programs that contain all three systems.

A Thinking and

Thou~ht

Stylization

Pro~ram

Model

Dr. T. Frank Saunders in DoubleThink (1981), provided an
instrument for measuring, assessing and evaluating levels of thought. This
program was theoretically based upon his Inquiry Cube and designed for
those who wished to learn how to deliberately stylize their thought
patterns. An assumption underlying this program is that "intelligence is
not a magnitude nor a quantity, but a skill ... [Whereby] what can be
described can be taught" (Saunders, 1973, p. 14). This instrument, while
developed for persons who are sighted, offers utility for children with
visual impairment as it considers intelligence not as a thing, "but a process
of applying systems of integrating ideas. Knowledge is not something
someone~,

but something

one~"

(Saunders, 1973, p. 14).

Saunders explains five learning goals for this program.
1.

Having developed the skill of abstracting, people can learn to
reverse the abstraction process by imposing the concept
abstracted on various materials.

2.

On the assumptions that have been developed by the SapirWhorf hypothesis, grammatical structure or language forms
change the way the world looks to people. For example, "cat"
has an alternative to being a "clawing meowing thing" when a
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child understands "feline mammal" as a category for meaning
and has the choice of using this category form habitually.
3.

The use of imposed categories in thinking, which is the
"legislation of meaning," would permit people to organize
readings and genreal perception at a more significant level.
For example, categorizing apples, oranges, and bananas as
"something to eat" does not earn as much credit [on current
intelligence assessment instruments] as the category "fruit."

4.

People can learn to "see" relational meanings, or forms of
ideas, instead of merely "getting" the content of the ideas. For
instance, "if .a is the father of Q, and Q is the father of £, then
is !! the father of £?" The connecting devices in these
relationships are appplied indiscriminately: the term "father
of' is not like the term "bigger than." Relating relationals is
the big step in learning to learn.

5.

The use of logic may encourage some people to explore
mathematical ideas. (Saunders, 1973, p. 16)

Increased judgment ability is accomplished by determining the
child's habitual thinking pattern for doing five tasks that require activities
involving the following four principles:
1.

Make habit patterns deliberate, simply at first: general
reactions changed to systematic ways of "seeing:" begin
arbitrarily with more inclusive imposition.

2.

Get inclusive importance systematized by academic disciplines:
analysis just by diagram; change diagram to subject-matter
specializations: habituate to second level questions regarding
both content and form: maintain form or relational emphasis.
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3.

Set value alternatives as the criteria for selecting the
appropriate discourse and meaning pervasives of the concepts
to be developed in answer to any given specific query.

4.

Retroduction: go back through the sequences in search of a
new order or reconstruction of 1, 2, and 3. (Saunders, 1973,
p. 158)

The specific subtests are adapted from the Double Think subtests:
"Picture Analysis," "Fast Word," "Word Inclusion," "Definitions," and
"Sorting." Saunders (1973) explains the application for these tests as
follows:
Your reactions to the five tests in this book are taken to be
symptomatic of other reactions you have. This situation, in which
you are taking these tests, is considered to be a sample case of any
number of situations in which you might find yourself. Each test is
designed to diagnose the basic habits you have in both your thinking
and your reaction to new situations. The tests in general embody
some of the major principles which, if understood and practiced,
should effectively increase your thinking skills in all other situations.
(p. 159)
The program's procedure involves pretesting/instruction/
measurement; stylization/instruction/assessment; instruction/instruction/
evaluation for each of the subtests using the three generic principles stated
above.
Using Dr. Saunder's work as our "future" program model, the
model's assumptions remain intact with our specific goals/objectives now
consisting in developing a student's ability to deliberately retroduce and
stylize her/his thought patterns in various sensate modalities and
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combinations of modalities using the same generic principles used in
Double Think.
Specific activities for this program will necessarily include training
in the following areas:
1.

auditory sensation, conception and perception;

2.

cutaneous sensation, conception and perception;

3.

olfactory sensation, conception and perception;

4.

gustatory sensation, conception and perception.

For the purposes of this paper, an illustrative program has been developed
for cutaneous/skin sensation, conception and perception training.

Summary
This chapter provided:
•

a description and analysis of the criteria for programs that

teach thinking and thought stylization
•

an assessment of selected program types that specifically teach

thinking and thought stylization for children with visual impainnent
•

the adoption of T. F. Saunders' theory and principles

developed for a program that teaches thinking and thought stylization for
children with visual impainnents of a mild, moderate or severe nature.
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CHAPTER 4
THE TACTILE INTELLIGENCING PROGRAM (TIP)
"Thinking is rarely the topic of a teacher's lesson. How to think has
usually been taught only by accident or as an afterthought to
those somehow already endowed with intelligence."
(Saunders, 1973)
Background for the Program
In the United States, public education serves as the means for
children who have visual deprivation to gain access to the "ground floOI' of
opportunity" (Hendrick Hudson District Board of Education v. Rowley,
1982). The need for training in intelligencing for those who have sight
impairment, has resulted in very few programs addressing the training of
these skills (Schrader, 1991; Warren, 1984). In particular, existing
educational programming has been developed for the visually impaired
with the assumption that the type and/or degree of visual loss somehow
determines the ability for these children to think.
A program that takes into account training children, who have
differing degrees of visual impairment, in thinking style and thought
stylization without the assumption that the degree and type of visual
impairment dictates the training program, is sorely needed. However, this
"new" assumption that the type or severity of impairment does not "make
permanent" a child's ability, carries with it the need for a different
instruments and procedures for measuring, assessing and evaluating the
child.
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For these purposes, the measurement, assessment and evaluation of
impainnent severity is accomplished with the same instrument that is used
to instruct. Based upon the previous work of Saunders, the chosen
instrument must necessarily detennine the child's habitual thinking pattern
for doing five tasks that require activities involving the following four
principles:
1.

Make habit patterns deliberate, simply at first: general
reactions changed to systematic ways of "seeing": begin
arbitrarily with more inclusive imposition.

2.

Get inclusive importance systematized by academic disciplines:
analysis just by diagram; change diagram to subject-matter
specializations: habituate to second level questions regarding
both content and fonn: maintain fonn or relational emphasis.

3.

Set value alternatives as the criteria for selecting the
appropriate discourse and meaning pervasives of the concepts
to be developed in answer to any given specific query.

4.

Retroduction: go back through the sequences in search of a
new order or reconstruction of 1, 2, and 3. (Saunders, 1973,
p. 158)

In addition, the measurement, assessment and evaluation of these
children will need to be related to the habitual or deliberate thinking style
used by these children when using any particular or combination of sensate
modes, rather than in relationship to the severity in visual loss, as is the
case with intelligence and perfonnance testing currently available for the
visually impaired.
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This change in relationship requires a new perspective for
describing a child with varying degrees of visual impainnent. A child
with little or no visual sensing ability would not necessarily be described as
severely impaired as her/his ability to think is not limited to just the visual
sensate modality. Rather, the detennination for a severe, moderate or
mild impainnent would be predicated upon the child's thinking style using
her/his remaining sensing modes. (See Figure 3.)
Specific training within each sensing modality that would allow the
child to sense, conceive and perceive some "thing" in any selected context
for the child's purpose would provide education in the best "sense" for this
population as it proves generic to academic areas.
This paper adopts previous efforts by Saunders and others (Davis &
Saunders, 1973; Saunders & Decker, 1976; Schrader & Saunders, 1991)
who have developed Saunders' learning theory into programs for teaching
thinking in three levels and thought stylization (Saunders, 1973, 1969;
Schlessman-Frost & Saunders, 1991).
While this paper establishes a..lJ.d develops an instrument for teaching
thinking within the context of tactile sensation, conception and perception,
it does not provide a full scale study with a control group etc. as this
would be within the scope of another subsequent paper. This paper does,
however, provide an illustration of the goals/objectives, activities and
support conditions as well as the necessary fonns for the program that can
establish the basis for a follow-up study. In addition, similar programs
that develop sensation, conception and perception in the olfactory,
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gustatory and auditory sensates could follow the same principles
established here, but are not considered within this paper.
The TIP has three major components:
1.

Pretests

2.

Evaluation of Thinking Patterns (Style)

3.

Stylization Training/Posttests.

PretestlInstruction
fu the first pretest, "Touch Analysis," you will encounter SLIC the
"Sense-arama Leveled futelligencing Center." You will be asked to put.
your hand/ann into a certain area of SLIC and then talk/write about what
your hands feel. Be aware that there are some things that may be
"pointy," as well as some things that are fragile, so please work carefully!
You will have up to five minutes to "feel around" and tell us what you
think.
The second pre-test is called "Fast Touch." The goal is for you to
say/write l as many words that have to do with what you "touch" in one
minute inside a section of the center.
fu the third pre-test, "Touchy Inclusions," you will be asked to
say/write as many sets of three words that derive from what you "touch."
It is important that the third word groups the first two. This will also
have a time limit of one minute.
Please note that some students will be able to perfonn handwriting well enough
whereby a verbal response is not their only means for responding. If a verbal response is
best for the student, then a tape recording of her/his answers would be appropriate.
1

85
The fourth pre-test is called "Touchy Definitions." In this pre-test
you will be asked to once again place your hand/arm within a particular
place in the SLIC where you will now find six items. The goal is for you
to say/write what you think each of the six items mean. In other words,
you will be asked to define what it is you are feeling inside.
The last pre-test is called "Touchy Sorting." This activity requires
that you now sort in as many ways that you can, what you are feeling.
Please be aware that some of the things inside the learning center
will change for different tests, so go slow and carefully each time a new
test begins.
For a diagram of the "Sense-arama Leveled Intelligencing Center"
see Appendix A.

Touch Analysis
Student Directions
In the first pretest, "Touch Analysis," you will encounter SLIC, the
"Sense-arama Leveled Intelligencing Center." You will be asked to put
your hands/arms into a certain area of SLIC and then talk/write about
what your hands feel. Be aware that there are some things that may be
''pointy,'' as well as some things that are fragile, so please work carefully!
You will have five minutes to ''feel around" and tell us what you think.

Teacher Instructions
The child's abilities are measured in terms of which levels of
thought are being habitually used in this pretest. In the stylization portion
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of this program these results are then interpreted in relationship to
patterns of thinking levels or thought stylization habitually employed by
the child. Prior to administering the final posttest section of this program.,
an instructional period takes place where the items to be felt are
rearranged by the teacher (her/his choice) within SLIC in a manner that
will elicit different responses. Once the child is making the choicing of
patterns or thought stylization deliberate during instruction, SLIC is
returned to its original set-up for a posttest.

Measurement of the Child's Ability
First level. If the student habitually uses descriptive words about
the sensations she/he felt when her/his hands were inside SLIC, then the
student has what is called a digital or linear thinking pattern. For example:
"I feel five pointed things, three soft things, a mushy thing and .
. .. " This type of habitual thinking leaves the child "inside the
boundaries" of the center. While this has nothing to do with the child's
intelligence, the habit of this type of thinking does restrict her/his success
"... which may mean low academic achievement and a weak vocabulary"
(Saunders, 1973, p. 26).
A child who has no or little flexibility in changing this habit of
staying at this descriptive level would be considered, for the puposes of
this study, to have a severe impairment. (See Figure 8.)

Second level. If the child's habitual responses demonstrate a
recognition that sensations represent objects and that objects also represent
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The student is limited to reactive habits. What is
tactually sensed is not contextualized as well as the
student demonstrates a lack of purpose when
touching some thing.
Fisure 8. Severe tactile intelligencing impairment.
things not present, then he/she is thinking at a second level. For example,
the different objects that were felt can be put into the context of "being
chased" where you have to find a path that will not allow the "creature" to
find you. Or perhaps certain substances make different "neighborhoods"
where the "Sharp" family lives. Another example may be that the child
relates categories of the substances that are contained within the learning
center. For example, "The round things are all money," or "The second
level of SLIC is home for the Sharp family."
The relational or interpretive answer is valuable because there is
some imposition or interaction with the center by the interpreter. The
meanings derived are partly due to the way the theme is imposed on what
is being felt.
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It is important to note that there is no right or wrong way to
interpret the SLIC. Rules for how things are interpreted within different
contexts are subject to the selected context's universe of discourse,
however, there is never just ~ way to interpret or conceive anyone
sensation.
A student who is limited to second level responses would for the
purposes of this study, be referred to as having a moderate impairment.
(See Figure 9.)

The student can relate what is sensed into different
contexts.
Fi~ure

9. Moderate tactile intelligencing impainnent.
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Now do you think that you could tell the difference between a
description by the child of what he/she touches and when the child is
conceptualizing about touching?

Third level. If the child talked about what they encountered in
tenns of "Why do I have to do this type of test," or "What purpose will it
serve me or the maker of this test," or "Is my response going to be the
best way to answer the question?", then you have a student who habituates
her/his thinking at a third level when doing this type of activity. The habit
of asking oneself the purpose, value or goal of what you are thinking
about, first in any sequence of questioning, has advantages in that the other
two levels are contained within the third level question.
This type of habitual tactile thinking would be considered, within
the scope of this paper, as having a mild impainnent. (See Figure 10.)
The pretest's question "What do you feel" was not meant to be a
simple task. The items within SLIC" ... find meaning only as you give it
meaning, in tenns of the context you impose upon it" (Saunders, 1973,

p.28).
Fast Touro
Student Directions
In the pretest. "Fast Touch," you will encounter SLIC, the "Sensearama Leveled Intelligencing Center." You will be asked to put your
hands/arms into a certain area of SUC and then talk/write about what
your hands feel. Be aware that there are some things that may be
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Fipre 11. Touch analysis pretest/posttest answer sheet.

92

Touch Analysis
Was the analysis concerned with the
intentions of the author? Did s/he
attempt to understand his/her intentions
and offer some possible alternatives?
Did s/he ask "Why this test in
a series of pretests to determine
thought levels?"
Did s/he interpret what was in the center
as s/he wrote about it? Did s/he tell a story
or relate the figures and objects to a place,
time or other subject?

ct))

(!j,

Were her/his descriptions enumerative?

(Adapted from Saunders'
Double Think)

Fi~re

12. Touch analysis pre/post test thinking level.
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''pointy,'' as well as some things that arejragile, so please work carefully!
You will have two minutes to ''feel around" and tell us what you think.
Teacher Instructions
The child's abilities are measured in terms of which levels of
thought are being habitually used in this pretest. In the stylization portion
of this program these results are then interpreted in relationship to
patterns of thinking levels or thought stylization habitually employed by
the child. Prior to administering the final posttest section of this program,
the SLIC should be rearranged, by the teacher, in a manner that will elicit
different responses. Once the child is making the choicing of patterns or
thought stylization deliberate during instruction, SLIC is returned to its
original set-up for a posttest.

Measurement of the Child's Ability
First level. If the student limited what she/he felt when her/his hand
was inside SLIC to things contained therein, then the student has restricted
her/his response to a topical specific pattern.

This type of habitual

thinking leaves the child "inside the boundaries" of SLIC. While this has
nothing to do with the child's intelligence, the habit of this type of thinking
does restrict her/his success " ... which may mean low academic
achievement and a weak vocabulary" (Saunders, 1973, p. 26).
A child who demonstrates little or no flexibility in changing this
habit of staying at a descriptive level could be considered to have a severe
impairment. (See Figure 13.)
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TOP~tCAl

~P~tC~rF~tC~

Refer to things
inside SLIC
SPONGE
Count the number of words that refer to things in SLIC.
These are called topical specifics. Give your student one
point for every topical specific writtenlsaid: _ _ _-'
Fi~ure

13. Topical specifics.

Second level. If the child's habitual responses consist in either
listing things not inside the SenseNArama (non-topical specifics) or
grouped things inside the center (topical abstractions) then s/he is thinking
at a second level. For example, the words: cotton or neighborhoods (nontopical specifics), or desk, chair, room, teacher (Topical Abstractions)
would indicate that the student is providing contextualNrelational answers.
(See Figure 14.)
This relational or interpretive answer is valuable because there is
some imposition or interaction with SLIC by the interpreter. The
meanings derived are partly due to the way the theme is imposed on the
picture ..

9S
~O~Q irOf>~CAl

~f>IEC~fF~C~
Count the number of words that refer
to things not in the room. These are
called non-topical specifics.
Give your student two points for each
non-topical specific written/said:

How many words were listed that grouped things inside SLIC? For example
instead of saying "I feel different types of balls", the student stated: "I feel sports
equipment." Words that group things in the room are called topical abstractions.
Give your student three points for every
topical abstraction that was written/said:
Add your non-topical specific points to
your topical abstraction points:

"Of>~CAl
A~~"rRlAC"~O~~

Fi~re

14. Non-topical specifics and topical abstractions.
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Clearly, there is no right or wrong way to interpret SLIC
interactions. There are rules for how things are interpreted within
different contexts, e.g., the context's universe of discourse, but remember,
there is never just one way to interpret or conceive anyone sensation.

Third level. If the child listed words that grouped ideas or things
not in the room then you have a student with a good third level thinking
habit. (See Figure 15.)

U\J]OU\J]~ 1r(Q)~ijCC~l

~~~Ir~~CCTij(Q)U\J]~

How many words were listed that grouped ideas or things not
in the room? These words are called non-topical abstractions,
such as aesthetics, jUdgment, retroduction, liberty, etc.
Give your student four points
for every non-topical abstraction written/said: _ __
(Figures 13, 14, and 15 adapted from DoubleThink.)

Figure 15. Non-topical abstractions.
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FilWre 16. Fast Touch pre/post test answer sheet.
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FAST
T(())UCCJH[
Did the student include non-topical
abstractions? How many words did s/he
list that grouped ideas or things not in
SLIC?

Did the student include topical abstractions
or non-topical specifics? How many words
did they list that grouped things in the
center? Did the student refer to things not
in SLIC?

Cij)

~

Did the student refer to things in SLIC?

(Adapted from Saunders'
Double Think>

Fi~re

17. Fast Touch pre/post test thinking level score sheet.
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"Touchy" (Inclusions)
Student Directions
In the pretest, "Touchy Inclusions," you will encounter SLIC, the
"Sense-arama Leveled Intelligencing Center." You will be asked to put
your hands/arms into a certain area of SLIC and then talk/write about
what your hands feel.
There is a special way that I want you to talk/write about what you
touch. You are to feel aroundfor awhile and then give me three words.
The third word should group theftrst two words. For example, SHARP,
POINTY: PINS or SOFT, SPRINGY: SPONGE. Be aware that there are
some things that may be "pointy," as well as some things that are fragile,
so please work carefully! You will have two minutes to ''feel around"
and tell us what you think."
Teacher Instructions
The child's abilities are measured in teImS of which levels of
thought are being habitually used in this pretest. In the stylization portion
of this program these results are then interpreted in relationship to
patterns of thinking levels or thought stylization habitually employed by
the child. Prior to administering the final posttest section of this program,
SLIC should be re-arranged in a manner that will elicit different
responses. Once the child is making the choicing of patterns or thought
stylization deliberate for each particular task during an instructional
period, SLIC is returned to its original set-up for a posttest.
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Measurement of the Child's Ability
First level. If the student described sensations she/he felt when
her/his hand was inside the box, and did not jump ahead to the third word
first, then the student has what is called a digital or linear thinking pattern.
This type of habitual thinking leaves the child "scatter guessing" in SLIC.
If a child's sets of words are habitually concrete (referring to
objects or things), and exhibit no variety in the level of difficulty the child
may be considered to be severely impaired within the scope of this paper.

Second level. "On the second level the sets of words may start out
as concrete, but become more abstract and difficult as the child proceeds
down the list: inclusions are built upon preceeding inclusions:
sharp, pointy: pins
pins, tacks: steel objects
steel objects, ~luminum objects: metallic substances
metallic substances, organic substances: geology

Third level. If the child talked about SLIC in terms of analyzing the
test itself using a word inclusion set of three terms, e.g.:terms, contexts:
symbol inclusion:
"The contexts are tied together with a vertical "thread" sorting by level
and compatibility" (Saunders, 1973, p. 48). For example: sharp, butcher:
quality.
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rnTo~c~vrn

~~COl~S~O~S

A

B

c

Fi~re

- - - --------------------

18. "Touchy inclusions" pre/post test answer sheet.
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TOUCHY
INCLUSIONS
The student belongs on the third level if s/he
analyzed the test itself using a word inclusion
set of three tenns. The contexts are tied
~
together with a vertical "thread" sorting
by level and compatability.

On the second level the sets of words may
start out as concrete, but become more
abstract and difficult as you proceed down
the list: inclusions are built upon preceeding inclusions: apple, orange:fruit
fruit, vegetable:produce; etc.

CIj)
~

TIle student is on a first level, if s/he were
"a victim of scatterguess"; If her/his sets
~
of words were concrete (referring to objects
or things, as in the sample answers): if there
was no variety in the level of difficulty.
(Adapted from Saunders'

Double Think)

Fi~re 19. "Touchy inclusions" pre/post test thinking level score sheet.

103
"Touchy" Definitions
Student Directions

In the pretest, "Touchy Definitions," you will encounter SLIC, the
"Sense-arama Leveled Intelligencing Center." You will be asked to put
your hands/arms into a certain area of SLIC and then talk/write about
what your handsfeel. You will be told what you will befeeling. Then
you are to define what the word means. Be aware that there are some
things that may be "pointy," as well as some things that are fragile, so
please work carefully! You will have one minute to "feel a word" and tell
us what you think.
The words are:

Smootlblny
lPIl'eSSlIlure

IBmlPty
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Teacher Instructions
The child's abilities are measured in terms of what levels of thought
are being habitually used in this pretest. In the stylization portion of this
program these results are then interpreted in relationship to patterns of
thinking levels or thought stylization habitually employed by the child.
Prior to the final posttest section of this program, SLIC should be set back
up like it was during the pre-test.

Measurement of the Child's Ability
First level. If the student described sensations she/he felt when
her/his hand was inside SLIC by a simple description of parts or uses, then
the student has what is called a digital or linear thinking pattern. For
example:
"It feels smooth." Or "There is nothing here" (for the word
"empty").

Second level. At the second level definitions consist in the placing
of whatever was sensed into some context. For example: The word
'smooth' can be used as an adverb to describe people, objects and even
ideas, e.g., "He moved smoothly up the hall." Or the word can be placed
into a specific contest, e.g., "The word empty shows measurement in
hydraulics. "

Third level. Third level thought evidenced by your students will
place level two contexts within a context: use of description and context to
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reach some goal or develop some purpose. In other words, the sensation
was described because there was an articulated purpose behind describing
it. The sensation's description was selected from among contexts
(categories) as a condition of the child's pUlpose. For example: the child's
purpose when feeling the "piece of smooth plastic" was to relate it in some
way to her/his ability to play the bridge notes on the clarinet. So the
definition is stated as "Smooth is like playing smoothly, so I don't squeak
when I finger across the "break notes," .a to a lh when playing my
clarinet." Stated as an analogy: "smooth is to plastic as fingering is to
clarinet." (See Figures 20 and 21.)
"TOUCHY" SORTS
St!.!Qent Directions
In this pretest, "Touchy Sorts," you will encounter a number of objects
within SUC, the "Sense-arama Leveled Intelligencing Center. Sort these
into as many types of sorts as you can within a time period of two minutes.
In other words, tell how the things you touch are alike and different, and
put them in as many orders as you can. Be aware that some things in the
box may be ''pointy,'' as well as some things are fragile, so please be
careful and go slow! Again, you will have three minutes to feel around
and tell us what you think.

Teacher Instructions
The child's abilities are measured in terms of what levels of thought
are being habitually used in this pretest. In the stylization portion of this

--_.__
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SMOOTHLY
PRESSURE
WHEEL
SQUEEZING
ELEPHANT
EMPTY

Fi~re

20. "Touchy definitions" pre/post test answer sheet.
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TOUCHY
DEFINITIONS
The student belongs on the third level if s/he
placed level two contexts within a context:
used description and context to reach
~
some goal or develop some purpose.

On the second level the student places
the level one definition into some context.

The student is on a first level, if s/he were
to give a simple description of parts and
simple uses.

il

(Adapted from Saunders'
Double ThinK>

Fi~re

21. Touchy defmitions pre/post test thinking level score sheet.
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program these results are then interpreted in relationship to patterns of
thinking levels or thought stylization habitually employed by the child.
Prior to the final posttest section of this program, SLIC should be
rearranged for an instructional period.

The child is then taught to make

the choicing of patterns or thought stylization deliberate for each
particular task found within SLIC.
There are three major ways to sort things within SLIC:
•

Content Sort

•

Form Sort

•

Sort Sort

Content sort. A first level or "Content Sort" is the easiest and
straightest sort:
sort according to sensations: sharp, smooth, flat, cold, hard, soft ...
Where the sorts are dependent upon the content of SLIC for sorting .
principles.
The form sort. The second level form sort is concerned with noncontent relationships, in other words, with abstract principles for sorting:
group sensations according to odd or even numbers or segments
sort sensations in sequences: groups of six from left to right
sort according to the orientation of the sequences in the SenseArama: vertical columns, horizontal rows
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sort according to consistency between groups of small figures
compared to groups of large figures: look for reversed sequences
and missing elements or sensations
sort sensations on the basis of some analogy: ~ sensation is to ~ as w
is to z..
Sort sort. The third level "Sort Sort" would include any concern
for the rules used by the person designing the sorting pretest within SLIC.
This sort would include the other two types of sorts and attempt to place
them in some perspective. In other words, you would re-examine the
sorting rules of levels one and two. You sort the sort: hence, sort sort.
"The purpose for selecting ... [the sensations] to be sorted is more
important than a continued concern for the drawings themselves"
(Saunders, 1973, p. 67). (See Figures 22 and 23.)

Evaluation of Thinking Patterns (Style)
To score your pretests, complete each subtest's score sheet (Figures
11, 12, 16-19, and 20-23). Place these results within the contexts of
Figures 24, 25, and 26.
The results from Figures 24, 25, and 26 may then be placed within
Figure 27, which illustrates the students' thought stylization in a numerical
sequence.
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22. "Touchy sorts" pre/post test answer sheet.
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TOUCHY
SORTS
The student would sort at the third level if
there would be any concern for the rules
used by the person designing the sorting
~
pretest. This sort would include the other
two types of sorts and attempt to place them
into some perspective. In other words, you
would re-examine the sorting rules of levels
one and two.
On the second level the form sort is concerned
with non-content relationships, in other
Gj)
words, with abstract principles for sorting. t3

The student is on a first level, if s/he were
to sort the contents according
to what is felt, number, shape, texture etc.

1]

(Adapted from Saunders'
Double Think)

Fi~re

23. Touchy sorts pre/post test thinking level score sheet.
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TOUCH ANALYSIS
Described what was in SlIC: the content. Usted or enumerated
objects without any interpretation. For example: -There was string: -I feel
something rough,· or -rhere are five smooth thlngs.-

D
FAST TOUCH
No sequence to the word list: used topical specifics. Usted only items that
were in SlIC: a piece of cotton; string; warm things; a sponge.

D
TOUCHY INCLUSIONS
Concrete examples: victim of scatterguess: did not look ahead to the third
grouping word. No necessary order or sequence:
sticky, slick: touch
warm, cool: temperature
big, small: size
heavy, light: weight

D

TOUCHY DEFINITIONS
Simple description of Its parts or uses:
~: ... nothing's herel
... it's a way to tell if you need to get more of something .
... etc.

TOUCHY SORTING
Sort the pictures in terms of their content only:
"This is a ball."
"This string has two ends."
-rhis is a sponge."

D

D

FiiUre 24. Pre/post test stylization score sheet (first level).
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TOUCH ANALYSIS
Interpreted the sensation: told a story about it or related any of the sensations
in
in some way. For example: the inside of the box is a
maze wherein Superman is trapped and is desperately looking for a way out.
Or the bumps, points and other objects are described as being part of a design
for young people's jewelry.
~

sue

FAST TOUCH
Usted things not in
and/or grouped things within SLIC:
Non-Topical Specifics and Topical Abstractions: food; exercise; Speedway
Blvd; maze; trapped

sue

TOUCHY INCLUSIONS
Terms are more abstract: there are more sets of three than on level one: more
variety of both the content and form: level of difficulty increases: each set
incorporates the generic of the previous set.
warm, cool: temperature.
temperature, touch: skin
skin, muscle: sensory

<"7
"J

TOUCHY DEFINITIONS
~laces the term in some context.

~:

1) 10 get rid of the gum in your
mouth before class.
2) the •null· set in mathematics.

TOUCHY SORTING
Sort the sensations according to some abstract principle such as shape or form.
·weighty figures: delicate figures,· or ·rhese are two groups of objects in
this sorting test," or "You can group these objects by space:

Fi~re

25. Pre/post test stylization score sheet (second level).
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TOUCH ANALYSIS
Questioned the author's purpose. Looked at the design of the Sense-Arama:
gave various interpretations: all possible meanings.
For Example: ·what design would be the best for teaching me how to use my
sense of touch?" ·would designing a Sense-arama Simulation Center that you
could walk into provide a better way to accomplish the teacher's
purpose?"

O

FAST TOUCH
Included non-topical abstractions:
claustrophobia; pattern; control; design;
means; end; style; system; structure; syntax.

0

:TOUCHY INCLUSIONS
The test itself is analyzed in a word inclusion set of three terms:
symbols, signs: instruments of communicaton
linear thinking, adjunctive thinking: styles of thinking.

0
TOUCHY DEFINITIONS
The use of both description and of contexts for a specific purpose. What is
then the author's purpose? If I don't know this, I can't give the word a
meaning.
To a lover it means despair.
I
To the person who takes out the trash it means getting rid of everthing .
~ only has meaning in terms of my goal.

0

TOUCHY SORTING
Concern here is with the author's purpose: Why a sorting exercise at all?
What is this designed to teach? What is a •good" sort? He doesn't give rules
for this, so I'll include content and form sorts and offer some alternatives for
this test. If I sort all my sorts, is that the best sort? How many ways can I
sort all the sorts? I can sort by "content,• by "form: & by _ _ ?

0
-~:~r- ~ ::~ {t -·,
~
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Fi&Ure 26. Pre/post test stylization score sheet (third level).
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1

2

3

4

5

3

2

1
Fi2ure 27. T.I.P. Thinking style score sheet.

Style is indicated by the sequence of the level numbers checked.
Was your student a 2-2-2-1-1-1 ?
or a 1-1-1-1-1 ?
With your student's style of thinking described, you can help the
student make it .deliberate. As you can go back and change the sequence of
her/his style as well as the level.
Can you place the measurement of the levels that your student thinks
into the context of stylization? Is this assessment?
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Stylization Traininl:/Posttest
Touch Analysis
Using a different set-up for SLIC have the student go through the
activity in the same manner as the pre-tests, but specifically have the
student deliberately "re-think" her/his answer in the following ways:
1.

"Can you compare what you are doing now to your previous
results?"

2.

"Can you detennine what level you are on at any point and
time in your answer?"

3.

"Are you being deliberate about what level you are on?"

4.

"Can you recognize that knowing any particular sensation
(content) is not as important as putting it within some fonn?"

5.

"From what you now know about levels, what style
differences can you describe between this answer and the
pretest?"

6.

"Can you double-think by recognizing SLIC as a device
to learn thinking styles?"

7.

"Can you double-think twice by offering several explanations
of the assumptions made by your teacher in selecting this
particular arrangement within SLIC?"

Fast Touch
Using a sensation from SLIC, such as "sharp," have the student give
as many words that they can that are similar. Provide the student with
three or four categories in which you would find the word "sharp" such as
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"cutting edges," "machinery," "geography," or "thinking."

Have the

student think of as many other ways that she/he can sequence or group
their sharp words. Have the student mix and arrange "sharp words" into
degrees of sharpness: from "dull-witted" to "clever, " or "dull" to "razor."

Touchy Inclusions
Training in this subtest centers on games for helping the student
develop generic groupings. The following are some ideas adapted from
Double Think. For example, in Figure 28, how many ways can you go
generic with "Putzer" the cat?
In the search for genericity, the question of relevance and adequacy
will appear. Somewhere between "life" and "feline" the student can find
the range within which a definition of cat is both relevant and adequate.
Re-contextualizing "Putzer" offers training for constructing
adjunctive meanings. This is illustrated in Figure 29.
Other exercises using Euler diagrams (Upton & Sampson, 1963)
help the student think generically. The adaptations needed can be as simple
as having the student sort by using different size containers thus
representing a facsimile of the diagram. (See Figure 30.)

Touchy Definitions
Using a different set-up within SLIC, have the student go through
the same activity but specifically have the student "re-think" her/his
answer in the following ways:

----

-----------------
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"Putzer" the Cat?
BIOLOGY

GEOGRAPHY

(Adapted from DoubleThink, 1973)

Fipre 28. Contextualization of "Putzer" the cat.

119

Once more with "Feline."

LANGUAGE

(Adapted from DoubleThink, 1973)
Fi~re

29. Contextualization of "feline."
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Fill in the missing parts:

daughter, parents, father, children, son, family, mother
(Adapted from DoubleThink, 1973)

Fil:ure 30. Grouping exercises.
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1.

Have the student contrast her/his level of definitions with the
pretest.

2.

Can the student make the leap from one level to another?

3.

Third level definitions are the goals that select the second
level defintion: keep encouraging the awareness of "hidden"
goals.

4.

Retroduce answers. For example, take a thought pattern used
for one object to be defined and apply the same pattern to
another object.
"Confusion between your value or goal for knowing and the
context you

choos~;

is a third level concern" (Saunders, 1973,

1

p. 110).
5.

The student must be made aware that her/his purpose must be
clear in order to know which context to select from the level
two definitions.

6.

Spotting patterns and sequences are generic grouping
activities within the task of making definitions

Other training tasks may include:
1.

Sorting with a purpose
The student groups the same items into categories by touch
where the goal is to:

----

------ -----------

•

earn spending money.

•

go to the shopping mall with friends.

•

go to the doctor's office.

•

go to school.
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2.

Defining in a context
The student is given the word for five items and then touches

them within SLIC. The student is then asked to define them in three
different contexts e.g., art, biology, psychology, physics, history
and music.
For example: The child touches a piece of cotton in SLIC. S/he can
relate cotton to something used for clothing (first level) that when
compared to other materials used for clothing (second level) may be
chosen because of its durability and feel (third level). A
retroduction in an historical sense would be that the student
recognizes cotton to be a commodity grown in the south during the
1800s that played a part in a number of contexts (second level) that
led to the south electing to seceed from the United States (third
level).

"Touchy" Sorts
There are three ways your students can sort sensations. There is the
content sort where the use of descriptions and functions are made. The
second level sort is a fonn sort. This type of sort sorts by type,
relationships and abstractions. For example: The student encounters a
number of different size balls. A content sort would result in the child
noting size, textures, weight, bounciness, etc. as sorting categories: a
relationship or fonn sort would relate the words in some concrete (nontopical specifics or abstract topical specifics) way perhaps by turning them
into a sentence: "The size of two balls would be appropriate for basketball
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and the other smaller balls may be used for tennis or another game." The
abstract third level sort could sort on the basis of some analogy: abstract
rules for inclusion are now made with this type of sort: round: ball::
sphere:_?

An Illustrated Example:
For the interests of being able to demonstrate the workings of the
Tactile Intelligencing Program, we will illustrate its use with a student
named Gene. Gene is an 11 year old boy who is currently "legally blind."
He was blind at birth and has no residual vision. He has no other
concomittant disabilities and does not exhibit any loss of feeling in his
fingers or hands. Gene is currently placed in a residential day program
receiving educational services from specialized teachers trained for
working with visually impaired students.
Gene's interests include playing with toys as well as running and
playing baseball at school. He likes to listen to music and the television
with his family.
Gene demonstrates great difficulty sensing or using his tactile
abilities. In particular, when he touches something he has to ask what it is
that he has touched. This includes many of his well used toys and
playthings. He is not deliberate in detennining why he is touching
something, and he has trouble organizing what he feels into any type of
context for any purpose.
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The teacher sets-up SLIC with a personalizeed program for the five
subtests/instructional activities that will be used for Gene. The
subtests/activities use the following components:
•

various sizes of balls

•

a finger maze made up of pointy objects (finishing nail
and roofing nail type tips)

•

various game pieces, e.g., checkers, marbles, pegs, etc.

•

various size pieces of smooth plastic, rough material
and string

•

telephone cord (coiled type)

•

stuffed animal (an elephant)

•

a toy car with one wheel missing and another toy car
with all four wheels.

•

a variety of shapes and sizes of sponges.

In the first subtest, Touch Analysis, Gene encountered a finger
maze. Gene's total answer consisted in: "There are pointy things inside."
Other attempts to have Gene describe or talk about what he is feeling
reveals similar short statements. These meager descriptions demonstrate an
habitutaI first level response.
In the second subtest, Fast Touch, Gene encounters various size
balls, both toy cars, the telephone cable and the assorted game pieces.
Gene's answer consists in: "This feels like a ball and a toy and something
kind of rolled up. There's also some checkers."
In the third subtest, Touchy Inclusion, Gene encounters the
telephone cord; various size balls; the stuffed animal; various size pieces of
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smooth plastic, rough material and string. Gene's answer consists in: "a
fuzzy thing, string: stuff in the box; big, small: size."
In the fourth subtest, Touchy Definitions, Gene encounters an empty
box. Gene's answer consists in: "Nothing's here!"
In the fifth subtest, Touchy Sorting, Gene encounters the maze,
various game pieces, and various pieces of plastic, material and string and
the toy cars. Gene's answer consists in: "This is a ball, and there's some
nails." "This string has two ends, and this is a sponge."
The teacher would then relate the results to Gene in how he
habitually stylizes his thought. Based upon Gene's answers his style would
be 1-1-1-1-1 at present. Training would begin using SLIC with the same
or other teacher selected items. The educator would now teach Gene how
to make second and third level responses as illustrated earlier in the
stylization portion of the Tactile Intelligencing Program. The teacher may
choose to use other objects or words in the instructional period in order to
focus on specific critical areas for her/his student. For example, mobility
training using directionals in analogic fonn may be something indicated on
Gene's Individual Educational Plan at school. This could be easily
accomplished through a teacher's choice of materials and use of SLIC.
The re-assessment of Gene's style would follow a period of
instruction whereby his responses would take on a deliberate pattern.
For example, in the Touch Analysis posttest, Gene encounters a
finger maze. Gene's response is "This is a trap for Supennan, and he's
trying to get out." This would indicate a second level response. However,
if Gene had answered: "What would be the best design for teaching

.---.------
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someone how to feel through a finger maze?" or "Why a finger maze if
the teacher is trying to teach me how to stylize my thought?" this would
indicate a third level response.
Gene's teacher could then retroduce these responses by stating to
Gene: "If you're playing baseball, how do you stylize your thought?" "If
we were to make an analogy, how can we relate the finger maze to
baseball?" "How can we relate baseball to thought stylization?" "How can
we relate baseball and the finger maze to thought stylization?" "How do
you know that you think a certain way?"
In Fast Touch, Gene encounters various size balls, both toy cars, the
telephone cable and the assorted game pieces. His response includes NonTopical Specifics and Topical Abstractions: "Inside SLIC are food items,
e.g., fruit or various candies, exercise, Speedway Blvd., maze, trap and
cops and robbers." These are clearly second level responses.
In Touchy Inclusions, Gene encounters the telephone cord; various
size balls; the stuffed animal; various size pieces of smooth plastic, rough
material and string. Gene's responses were:
"Cool, warm: temperature
temperature, touch: skin
skin, muscle: sensory sorting types."
This is clearly a second level response.
In Touchy Definitions, Gene encounters an empty box. Gene's
response places the term into two contexts by stating: "Empty means to get
rid of the gum in your mouth before class, and the "null" set in

127
mathematics." This response indicates a second level habit pattern on the
part of Gene.

In Touchy Sorting, Gene encounters the maze, various game pieces,
and various pieces of plastic, material and string and the toy cars. Gene's
response goes like this: "The teacher doesn't give rules for this test, so I'll
include content and form sorts." If I do this will this be the way the
teacher wants me to do this, or would the teacher want me to use
analogies?" This type of response is clearly of a third level sort.
Now the teacher and Gene reassess Gene's thought stylization to
consist in: 2-2-2- 2-2-3. Other SLIC configurations are prepared and used
in an ongoing and undergoing process.
The teacher may have Gene retroduce his thought stylization
whereby Gene will ask or consider specific thought styles from one
context within other contexts. For example, in Touch Analysis where a
finger maze was employed, Gene used a 3-2-1 stylization. Now the
retroductive task would be to have Gene use that same 3-2-1 stylization to
relate how the idea of a maze is like walking down the street to the
grocery store. Gene's response may be: "Why am I going alone to the
store? Usually Mother goes with me!" (third level) "If I were a spy, I
would try to act casual and not attract attention by using my mobility
training expertise that I have learned from my trainer!" (second level)
"Aha, there is the second curb!" (first level)
The teacher may also retroduce this sequence by asking Gene to
decide if a 2-3-1 (or another stylization) would be better in a different
circumstance such as if Mother was not going with him? (See Figure 31.)

128

method for meaning

3
LANGUAGE
BASED UPON
PERCErnONS
2

LANGUAGE
BASED UPON
CONCEPTIONS
1

LANGUAGE
BASED UPON
SENSATION

"Thinking by levels"
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I
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"Deliberate legislation patterns"
"Contextual-Relational Meaning"
"A reflexive continuum in which means, components, and
substantive values become ingredients compounded to produce
goals or values. The reinstituting of these ingredients requires a
method. This method exemplifies the very meaning of meaning."

Figure 31. Relationship between thinking levels, stylization
and retroduction.
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Summary
Pro~ram

Components

This chapter provided a program for teaching thinking and thought
stylization through the sense of touch for children with varying degrees of
visual impairment.
The procedure included:
•

Pretests/lnstruction

•

Stylization Training

•

Posttest.

Various alternatives were presented that would provide contexts or
mediums for teaching levels of thought and stylization.

~

Students were trained to sense, conceptualize and perceptualize
specific objects/patterns within the Sense-arama Leveled Intelligencing
Center.

They were trained to structure their patterns of perceiving,

conceiving and sensing in a manner that best fit the context in which they
were working. Success in training will require you as the teacher to
determine relevant and adequate contexts for using this training program.
(What is the purpose here? Are your categories for purpose the same as
the authors? What is intelligence? How do you know? How do you know
you know?)
Did we just retroduce or introduce something for you?
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CHAPTERS
THE YEAR 2020: PERFECT HINDSIGHT
"Have we reached the point
where we cannot bear our vices
or our cure?" (Livy)
There are those who foresee science and technology at some point in
the future, overcoming or lessening the effects of blindness. Biomedical
engineering, bio-technical advancements, genetic engineering through the
use of DNA and chemical therapy appear to be major avenues on the
horizon for humanity. The question becomes then, will education help
those whom science or technology has genesised to rapidly assimilate into
the larger community?
For those who have recovered usable sight, in some way, during the
last 100 years, education has been woefully inadequate, resulting in a poor
quality of sighted life (Valvo, 1971). Valvo (1971) describes a number of
case studies where sight was restored and it made the person, who was
formerly blind, tragically unhappy. As different technologies appear in
the next 30 years that help to alleviate or eliminate blindness, there will
become a need for ways to promote rapid educational assimilation and
revision.
As a new technology that demonstrates great promise, Virtual
Reality (Rheingold, 1991) appears to be on the leading edge of interactive
video-graphics. Although originally developed as a technology for
national defense, this technology offers much promise for medicine and
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engineering and education (Hamilton, Smith, McWilliams, Schwartz, &
Carey, 1992).
The goal of the technology, according to Hamilton et al. (1992),
"... is to enable users in the future to gain the ability to interact with
complex information via their senses. Virtual Reality enables users to
enter computer-generated environments that include three-dimensionality
through sound, sight and touch" (p. 97).
Linking technology to the task of training people who have regained
sight has been done before. Understanding a newly envisioned world
happened in the early part of this century for a number of people when a
new technological advance in surgery allowed for the removal of
cataracts.
The restoration of vision after a significant period of loss resulted in
dramatic needs for these people to understand a new world. Valvo (1971)
noted in his study that:
The [surgery to restore sight] should be considered as but the first
of a set of stages in a process of transformation going far beyond
the physiological changes that occur in the eye post-operatively.
This gradual modification of perceptual life changes the
predominantly tactile to a predominantly visual mode; at the same
time the personality undergoes re-building completely. Teaching
his patient to see is a major task for the doctor. (p. 23)
Valvo (1971) also found in his research that a person who was
without functional sight over an extended period of time (congenitally or
adventitiously blinded) faced fundamental differences in sensorial
modality. Gradual awareness and deliberate interaction in a tactile world is

----
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far different than the world of visual perception where there is "an ahnost
immediate synthesis of a great many elements" (p. 23). The inability to
recognize visual clues are the result of a "lack in the perception of
structural forms [and] ... cues for spatiality" (p. 27).

In Russia, research has indicated that "neurological restoration may
not be complete even when vision has been restored as the person who has
been blind for an extended period of time will not necessarily have
sufficient neurological pathways because of disuse or atrophy"
(Jastrzembska, 1973, p. 305).
Many within this wave of newly sighted individuals during the early
part of the twentieth century suffered psychological depression because of
their inability to use the modality of sight. The world became a
frightening place. Even objects previously known through a tactile world
became unfamiliar and disorienting (Valvo, 1971). This was attributed to
the tendency of those who had their sight restored to "underestimate their
visual progress" (Valvo, 1971, p. 48) and "the scanty utilization of the
multitudinous visual information they actually receive ... [as] it [was]
difficult for them to create new patterns which would correspond to those
that were so highly developed and matched to their use of tactile stimuli"
(p. 48).
Thus, for a person who now has neurologically sound eyes after
having a reconstructive procedure, there still remains an inability to
conceive and perceive visual sensations. It would seem reasonable to
assume that this problem will surface once again in the future due to the
rapid achievements in technology.
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If we are to assume that our future will be a place where severe
vision loss is "treatable," then education will playa key role for those
individuals who are treated. However, it would seem that within the very
nature of our current learning theories there is a stubbornness to remain
reactive to rapid technological changes.
The learning theories we currently espouse for education are for the
most part based upon an ontological-epistemological assumption that will
continue to prove inadequate for training someone to construct meaning
from what they see. This position with its attendant assumptions will
continue to fail because it necessarily comes with a compensatory attitude
towards educating persons with disability.
Our American society has developed a new sensitivity to its
members with disabilities during the last 30 years. What were once
unthinkable opportunities for these members have now become realities.
The advent of even greater commitments by our society towards members
with disabilities may very well be manifested in the use of sophisticated
technologies such as Virtual Reality. However, if we ~ to progress in our
commitment to these fellow human beings with disability, the attitude that
we carry awaits change, and this will prove the most difficult as attitudes
are projections of belief.
The future as hindsight is an interesting perspective. Imagine what
could have been done for those individuals who regained sight after
cataract surgeries if we could go back in time with our current
technology! Shaping technology in the future sense calls for a suspension
of beliefs in the present about how the world and its people with visual
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impainnent function and interrelate. The statement "Our society can
create a better future for people with visual impainnent" reflects a very
different attitude from "people with visual impainnent can create a better
future for our society."
If technology, as exciting and "promise-full," as Virtual Reality is,

is subjected to the current belief that acquaints compensation for people
with disability, then we as a society remain in search of our destiny.
America's fulfillment as a society lies in a future that supports the notion
that all of its members can create their own destiny and our society is
indeed one of the outcomes we create.
Valvo and others indicated that past technological changes revealed a
need to help the newly sighted to not just sense visual stimuli, but to also
make meaning of what is seen. As Virtual Reality becomes more
sophisticated and available, its utility for education will become enonnous.
Just imagine ... using this technology as the medium for any context would
allow a safe and rapid means for specific training in all the senses.
Coupling this technology to Saunders' learning theory (The Cube of
Inquiry) would yield programs that would far outdistance the utility of
this paper's Tactile Intelligencing Program.
Ah ... the advantages of 2020 hindsight in 1994!
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APPENDIX A
THE "SENSE-ARAMA LEVELED
INTELLIGENCING CENTER (SLIC)"
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