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THE ROLE OF PRACTICE IN SHORTHAND SKILL DEVELOPMENT AS RELATED

TO SELECTED CLASSICAL THEORIES OF LEARNING

CHAPTER I

THE PROBLEM

Introduction

Frequently in recent years, the subject of skill development has
arisen in the context of the basis for the teaching of shorthand. Iinter-
est in skill development is apparent both in the private conversations
and in the discussion groups at professional business education meetings.
Concern for skill development is frequently apparent in the periodical
literature of business egucapion. When discussions turn to the question
of "What is skill?" or "How are the elements of skill building specific-
ally applied to the teaching of shorthand?," few carefully formulated
respénses have been férthcoming. Accurate answers to such questions are
not‘expected from shorthand teachers for the very obvious reason that
very little has been done to apply formally the psychology of learning to
the learning of shorthand.

Since skill building!is recognized as a primary concern of short-
hand teaching and learning, teachers attempt to supply the needed learn-
ing principles by adding to their own ideas and theories the suggestiohs
from persons who are assumed to be skilled in performance or widely
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experienced in the teaching of the subject. These suggestions are ob-
tained from classes in methodology, from textbooks in the area, from lec-
tures, and from other related sources. It is indeed probable that mcst
of the recommended procedures for teaching shorthand are sound. Never-
theless, the soundness of each procedure is a matter of assumption rather
than a comparative inference drawn from conscious intent in the examina-
tion of references that have a proved validity.

A very great deal has been said and written in connection with
tricks of the trade, devices, and isolated techniques of teaching short-
hand, It would not be difficult for the shorthand teacher, utilizing
ideas offered by others, to perform his duties by sheer imitation., The
results of this kind of teaching are limited because the teacher is only
approximating the suggestions of others. Particularly, he may not de=~
velop abilities to adapt, select, and improfise within a sound framework.
Such abilities may well be fostered by an appeal to psychology.

Any investigation of the material available shows that there is
indced a quantitative wealth of writing on this subject. For the most
part, these writings deal with the individual experiences in uncontrolled
situations, I-do-it-this-way narratives, and the like. Few attempts have
been made either to formulate or to test principles. Indeed, generaliza-
tions are likely to be unsupported by evidence; and on the other hand,
accumulations of statements of supposed fact fall short of reaching con-
clusions that can be effectively generalized,

This situation becomes significant by effectively pointing up
that in shorthand, a skill area much clder than any other formal and
comprehensive attention to psychology, study has left a near void where

there might well be a meeting of the two.
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The current predominantkmethod of preparing teachers of shorthand
consists of having them learn shorthand in the same classes--and conse-
quently under the same conditions--as those persons who expect to use the
knowledge in stenographic occupations, Beyond learning to use the sys-
tem, the prospective teacher is commonly given some instruction in the
methodology for teaching the subject.

A problem of lack of information about the acquisition of skill
exists from a two-fold source, First, the learner is presumed to develop
his skill from reading and writing large amounts of shorthand material
with the assumption that correct reading and writing habits will result
without any formal effort to develop an understanding of how the skill
is acquired. An examination of the psychological basis of the skill de-
velopment or any procedural analysis is almost entirely foreign to the
present methods of teaching shorthand.

After the learner is presumed to have acquired an acceptable
skill in the use of shorthand, if he wishes to become a shorthand tea-
cher, he may afterward receive instruction in the methodology for teach-
ing the subject. Such methodology is primarily designed to acquaint the
prospective teacher with procedures for the presentation of the subject
matter. The time devoted to this activity consumes at most a very few
days or weeks of a course meeting two or three times each week and
carrying the responsibility of coverage in several business subjects.

The standard textbooks for the course provide a limited_amount of ma-

terial which is designed for the understanding of skill development.
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The one comprehensive text-reference (6&)l is limited in both its theo-
retical references to the psychology of skill and descriptive information
concerning controlled experimentation in the learning of shorthand.
Other literature also contains only a very small amount of matter touch-
ing this subject.

The current concensus holds that shorthand is a skill which
should be developed with a minirum of generalizing from rules by the
learner. The shorthand teacher is generally not equipped with an under-
standing of the elements of skill applicable to the learning of short-
hand. He commonly is not in a position to develop sound principles of
teaching based on a scientific analysis of the problem as directly
applicable to the learning of shorthand. DNor does he have reasonably
adequate access to material in which careful theoretical. inferences have
been drawn between a psychological principle and an hypothesis in connec-
tion with shorthand skill development. Therefore, it now appears that
some considerable attention should bé given to organized attempts at re-
lating the principles of learning to the activities which constitute the
major emphases in the teaching of shorthand.

An attempt at reaching beyond the confines of the established
scope of this information could be made in either of two ways. First,
an investigation could attempt to point up certain psychological princi-

ples or theories in their application to other, but similar, situations.

lInstead of using footnotes to indicate references, it is chosen
to use a parenthetically-stated expression such as (64:15). This would
mean that the work referred to is number 64 in the "References Cited in
the Study," and the page referred to is 15. If the colon and final num-
ber are not shown, the reference calls attention to the work without
citing a special page number.
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This would provide a framework within which to operate while other evi-

dence could be compiled. A second way to approach organized study in
this area is to begin experimental investigation without the guiding
framework and without the coherence of relation with similar study.

research study chooses the first approach, The most desirable eventual

outcome is, of course, that a number of studies would combine to form a

body of information as complete as possible,

Statement of the Problem

The problem of this research study was to determine whether

authoritatively recommended practice techniques and procedures in short-

hand are in accord with theories of learning applicable to practice as
advanced by authorities in the field of psychology. There are three
significant aspects involving

1. The fundamental psychological implications of practice in
skill development.

2. The specific role of practice in shorthand skill develop-
ment, and

3., The consistencies and inconsistencies between the views
of psychologists and the inventors of Gregg shorthand who have
in large measure established the methodology for teaching it.

This study consists of the synthesizing or reassembling of facts

into comprehensive, meaningful units, Thus, it is unlike the majority of

studies in business education which, through analysis, break phenomena

into -small, constituent parts and study in detail only the individual, or

single parts.

Sources of Information

The information for this investigation was obtained by means of

analysis and interpretation of materials from two sources: (1)
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psychological literature and research concerning practice and effective
conditions of practice and (2) material written by the inventors of Gregg

shorthand.

Methods of Procedure

The first step of this study involved extensive study of pub-
lished material relating to practice and to the learning of shorthand.
This provided a basis for understanding of the area to be investigated.

The second step involved determination of the psychological ele-
ments essential for effective practice, Reference in this step was to
information relative to connectionism (Thorndike), behaviorism (Guthrie,
Skirner, Hull, Tolman), and Gestaltism (Koffka, Kohler, Wertheimer, and
Wheeler).

The third step involved determination of the authoritatively
recommended techniques and procedures for practice as a significant ele-
ment in the learning of shorthand. Reference in this step was to infor-
mation relative to the teaching of shorthand written by the inventors of
the Gregg system (Gregg, Leslie, and Zoubek).

In the final step of this investigation, theor-tical inferences
were drawn by means of a comparison between recommended practices in
shorthand methodology and representative views concerning the psychology
of learning. The comparison was designed to point up that in the chosen
area the authoritatively recommended shorthand methodology either does
or does not make use of what a selected number of psychologists advocate
about practice.

The organization of this study is such that Chapter II contains

an analysis of certain classical systems of psychology as they relate
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directly and indirectly to Eractlce as a phase of skill development. An
attempt is made later to compare the systems with and relate them to the
matter of practice in learning shorthand.

Chapter III deals with methods of teaching advocated by the in-
ventors of the Gregg system of shorthand. Again, the emphasis is on the
direct and the indirect means of dealing with practice in how to read and
write shorthand.

In Chapter IV, there is an interpretation of the significant
related elements from Chapters II and III. Finally, Chapter V contains

the conclusions of this study.

Summary

This investigation is concerned with representative views of psy-
chologists, inventors' comments and recommendations concerning major
practice activities which they have recognized as a part of the learning

— of shorthand as a skill, and theoretical implications by a comparison
with recommendati;ns in shorthand methodology and representative views
concerning practice. The hypothesis of this investigation is that diver-
gent views of the role of practice imply that procedures in shorthand in-
struction are not uniformly in accord with the psychologists'! views

concerning effective practice.



CHAPTER II

REPRESENTATIVE PSYCHOLOGICAL VIEWS CONCERNING

PRACTICE AND PRACTICE CONDITIONS

This chapter deals with the literature of psychologists on mat-
ters which may relate to the theory of practice. It is the primary
purpose of the chapter to accumulate information for later comparisons.
Thus, the material herein from the certain selected psychological systems
is devoted to an examination of those essentials which have bearing on
the role of practice,

To expedite presentation of the information from the psycholo-
gists, the material is divided into six sections. These are (1) Thorn-
dike's connectionism, (2) Guthrie's contiguous conditioning, (3) Skin-
ner's operant conditioning, (4) Hull's systematic behavicr theory, (5)

Tolman's sign learning, and (6) classical Gestalt theory.

Thorndike's Connectionism

Introductory Overview
E. 1. Thorndike held that the intellect, character, and skill
possessed by any man is the product of certain original tendencies and
the training which he has received. His eventual condition is the de-
velopment of this original nature in interaction with its environment

during the process of development., Thus, human nature, in general, is

8
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the composite result of the original nature of man, the laws of learning,
and the other forces with which he lives.
The original tendencies of man Thorndike described as constitut-

ing an enormous fund of connections or bonds of varying degrees of

directness and strength between situations and the responses of which
the human being is capable. Many of these tendencies are particularly
modifiable; and some of them (such as vocalization and manipulation) are
especially fertile areas for the growth of learned habits.

The connections which are most apparent are those which serve as
simple links between external situations and overt responses. Sometimes
they are recognized as rather independent units easily isolated from the
rest of the person's behavior and learning.

Thorndike, however, indicated that while such uniformity, sim-
plicity, and independence are desirable in experiments of the fundamental
questions with which people may be concerned, it would be erroneous to
get the impression that these simple links are characteristic of the
actual connections which are formed in the world's learning. Rather on
the contrary, these are usually varied, complicated, and influenced by
their contexts. (22:353)

He also maintained that these connections lsad from states of af-
fairs within the brain as well as from external situations., They may
occur in long series wherein the response to one situation becames the
situation producing the next response and so on. They may be either from
parts of a situation or from the situation as a whole., Further, they may
be largely determined by events preceding their immediate é%imuii or by

the accompanying attitude or set of the person.
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Complex stimuli may lead to equally complex responses such as
readinesc and unreadiness, welcoming and rejecting, and emphasizing and
restraining, The stimuli may lead to additional responses as states of
awareness, attention, and interest.

Connection and selection cooperate in intimate ways so that the
situation may evoke as its response whatever acts attain a certain re-
sult. For exampls, the sight of a letter to be signed is then followed
by the response of signing it. The particular movements in the accom~
plishment may vary according to such things as whether a pen or pencil
is at hand and the location of the letter., The connection is in the
nature of an order to do what seems suitable until the goal of getting
the letter signed is attained. If the selection is important and obvi-
ous, "problems" and "solutions" are used rather than situations and
responses., There is, however, no fundamental distinction between the
two types of situations. (22:354)

The connection which any situation makes depends upcn the person
in whom it is made. It depends upon his general nature and the particu-
lar conditions which he is in at the time., An important fraction of the
mind's set any any moment is due to the activities of the preceding
seconds and minutes. One's responses are guided at any point by traces
of the purpose and plan or directions which started him in the first
place. (22:392-393)

The original human tendencies include possibilities for learning.
Thorndike thought of these original tendencies in the form of three laws:
(a) the law of readiness, (b) the law of exercise, and (c) the law of

effect.
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The law of readiness.--Here, the idea of readiness refers to the

inclination of a conduction unit to be either annoyed or satisfied when
the unit elther does or does not conduct. When a conduction unit is ready
to conduct, such conduct is satisfying. When any conduction unit is not
in readiness to conduct, the conduct is annoying. Conversely, when a
conduction unit is ready to conduct, not to conduct would be annoying.
Thorndike's concept of a satisfying state of affairs is one which
the being does nothing to avoid and often does something to maintain
and renew, An annoying state of affairs is one which the being does
nothing to preserve, but often does things to end. (21:1-2)

The law of exercise,--Thorndike maintained that all, or nearly

all, learning vanishes if it is not exercised. That is;, what a person
knows or can do has been kept alive by relearning through exercise.
This may be either open relearning or hidden relearning in the form of
such practice that prevents either the knowledge or the skill from ever
falling below par and needing an obvious review., (20:149)

As explained by Thorndike, this law involves the basic ideas of
use and disuse. When a modifiable connection is made between a situation
and a response, the strength of the connection is increased, other things
being equal. When a modifiable connection is not made between a situa-
tion and a response for a length of time, the strength of the connection
is decreased.

Thorndike emphasized that the vigor and the duration of each
"making" of the connection affect the strength of a connection, as well
as the number of times it is made. The strength of a connection is ex-

plained as roughly the probability that the connection will be made
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when the situation recurs., A greater probability that a connection will
be made means either a greater probability for the same time or an equal
probability for a longer time. Thus, a greater strength between the
situation "What is the square of 16?" anc the response "256," may mean
that the response is now ninety out of a hundred rather than sixty out of
a hundred; or that it is ninety-nine out of a hundred for fifty days in-
stead of ninety-nine out of a hundred for twenty days. In any case, the
probability is for a recurrence of the connection on the assumption that
other conditions are equal (Mother conditions" may refer, for example,
to general health, general or specific fatigue, interest, time of day,
and distraction by competing tendencies). Sometimes when a connection
may not appear to have been made, the connection still may exist with a
measurable degree of strength as Thorndike said could be shown through
the fact that it could be remade more easily.

Some indication is given by Thorndike that connections may not
always be formed with every exercise situation, although the activity
produces a likelihood that new bonds may be formed. For example, the
mere exercise of any modifiable function almost always results in some
variation; and whatever stimulates variation alsc gives the chance for a
wider range of useful variatiou for the learner to adopt or reject.
(21:213-214)

Thorndike noted that neither the selection of desirablé bonds nor
the elimination of undesirable ones is automatic even though bonds are
implied through the exefcise of a function. He said that, when the func-
tion iéAso exercised that the consequences to the individual are alike

whether he fails or succeeds, whether he strengthens either a good bond
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or a bad one, and so on, there can be only chance divergence from a con-
firmation of his initial status. (21:214)

The mere repetition of a situation is in and of itself unproduc-
tive for learning: it has no useful selective power and causes no adap-
tive changes. If the mind, under the influences of such repetition,
sometimes suffers limitations in its responses, the resulting responses
are fortuitous and unpredictable., In general, repetition of a situation
in and of itself simply maintains the status quo, whatever it may be.
Thorndike noted especially that the more frequently used connections do
not grow stronger while the less frequently used connections weaken.
(22:64)

Tne law of effect.--When a modifiable connection between a situa-

tion and a response is followed by a satisfying state of affairs, that
connection's strength is increased., However, when a modifiable connec~
tion betwsen a situation and a response is followed by an annoying state
of affairs, the connection's strength is decreased. The strengthening
effect of satisfyingness (or, conversely, the weakening effect of annoy-
ingness) upon a bond was described as varying. The variation was said to
be accounted for by the difference in the closeness or the intimacy among
the situation, the response, and the satisfying (or annoying) event in
question, The meaning of "“closeness" or "intimacy" might be explained as
either nearness in time or attentiveness to the situation, response, and
resultant state of affairs. Thorndike pointed out that the effectiveness
in all cases occurs not from the reward that is given but in the degree

of satisfaction of ths learner, (23:145)
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It appears that, in the earlier Thorndike psychology, the
strengthening and the weakening of ponnections depended upon the conse-
guences, He further maintained that the action of consequences is direct
and need not be mediated by ideas. However, he did not presume to know
either how the after-effect of a connection strengthens it or what
physiological event corresponds to a connection at any strength; however,
he considered the evidence to be strong that there is some condition that
favors conduction across certain synapses. (22:314)

The implicit relationship between fepetition and reward is empha-
sized by Thorndike in his denial that he could find any reasons for
ascribing any power to such other reasons as "higher powers," "forms of
thought ," and "transcendent systems." (22:382)

About 1930, he modified the Law of Effect by indicating that
an annoying weakener of & connection is less important than a satisfying
strengthener, However, it is only direct weakening that is denied; pun-
ishments do, according to Thorndike, affect learning indirectly. Their
indirect effect comes from leading the person, in the presence of the
ammoyer, to do something which would make him less likely to repeat the
original connection.

Additional work by Thorndike and others brought about evidence
that aftér—effects were not simply attached to a single response but
that other non-related responses were affected. This was called spread
of effect. Thorndike had already changed his mind about the effective-
ness of annoyers in weakening connections before the experiments in
spread of effect were amnounced. He interpreted the results of the

spread-of-effect experiments in a manner consistent with his later
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concept and recognized spread in terms of spread of positive effects. He
saw it as a gradient of reward in which even neighboring connections were
strengthened by a rewarded connection.

He explained that a relevant satisfying after-effect not only
strengthens very greatly the connection which it immediately follows and
to which it belongs but also strengthens to a much lesser extent punished
connections which are in close proximity. Those which came sither just
before or just after a rewarded connection were strengthened more than
those farther removed from a rewarded connection. Those within one or
two steps of a rewarded connection were strengthened more than those
three or more steps removed from a rewarded connection. (23:30-32)

Thorndike made some approximation of the difference in strength
of a rewarded occurrence and a punished occurrence as indicated to him
by some of his experiments. Basically, one rewarded occurrence gives a
strengthening ten times that of one punished occurrence remote from a
reward and two and one-half times that of one punished occurrence next to
a rewarded connection but not between two such. (23:32-33)

Principles Relating to Connectionism

Several principles developed by Thorndike further explain his
system, These principles also serve to indicate that practice is a more
involved function than the simplest operation of readiness, exercise, and
effect.

Belongingness.--According to Thorndike's principle of belonging-

ness, a connection is more easily learned if the response belongs to the
situation, and an after-~effect does better if the response belongs to the

connection it strengthens. The following two sentences illusirate this
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principle: YJames is a salesman. Max is a writer." The association

James-salesman is stronger than salesman-Max even though the latter is

based on more nearly contiguous items. In the same way, the belonging-
ness of either a reward or a punishment depends upon its appropriateness
in satisfying an aroused motive or want in the learner and its logical
relationship to the activities either rewarded or punished.

In his work, Thorndike often used the announcement of either
"Right! or "Wiong" to responses to serve as either reward or punishment
(satisfyingness or annoyingness); however, he found some evidence that
the repetition of a belonging sequence strengthens the connection even
though there is no satisfying after-effect. He found that under certain
conditions making a wrong response and being told that it is wrong do not
weaken but actually strengthen the connections., The connection gains
morc strength by occurring than it loses by announcing it as wrong.
(22:112)

Polarity.~--According to the principle of polarity, connections
act more easily in the direction in which they were formed than in the
opposite direction. If one has learned the items of a French-~English
vocabulary, he responds more easily to the French word by its English
equivalent than to the English word by its French equivalent. Thorndike
supposed that if the connection is thought of as a whole, the polarity
principle ought not to be important and that it would be as easy to
dissociate parts from the whole in one direction as in another.

(22:152)

Availlability.~-The principle of availability refers to the get-

at-ableness of the response, Other things being equal, connections are
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easy to form in proportion to the ease with which the person can either
have or make the appropriate response at will., (22:345-346)

Two cases of learning will illustrate this: first, to draw a
line of specified length, with eyes closed, at the desired signal§ énd,
second; to move the hand to the ear at a signal. In the second case, the
moving of the hand to the ear ié easy because the brain knows what to do
to get the hand to move to the ear; however, it is much more difficult to
draw a line of specified length with the eyes closed because the brain
does not know precisely how to accomplish the desired result, Further,
practice at drawing with the eyes closed does not show a great deal of
improvement because the responses are not readily summonable or get-at-
able, (22:345-346)

Identification.-~The identification or placement of either a

situation or a part of a situation is made so that it assumes an indi-
vidualized or recognizable aspect. Much of learning consists in changes
in the ldentifiability of situations so that their identifiability may
be increased by analysis and turned into compounds or complexes of
features that are sasier for the mind to grasp and retain than the
original situations., The first recogniticn cf either a hexagon or an
cctagon may be through the counting of the sides. (22:343-345)

Identifiability may be increased through association which con-
nects a thing with some more easily identifiable situation. Having
learned to call certain things bread, butter, and so on, these may be
then identified &s a loaf of bread, two slices of bread with butter
between, and such. (22:343-345)

A situation may conceivably become more identifiable with repeti-

tion through sheer self-establishment in the mind or brain without either
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analysis or cuter attachments. A person seen in a group regularly may
become distinct without either an analytic treatment of his features or
a name attached to his recognition. (22:343-345)

Thorndike gives two notable, special varieties of improved iden-
tifiability by analysis and association. (22:345) First, the hidden
elements of situations which are hard to identify are analyzed out into
relief and made identifjable by having atten:ion directed at contrasts
as in the case of times, numbers, lengths, heat, and the like. Second,
the situations which are hard to identify because they are varying
amounts or degrees of some one quality like length, area, weight, and the
like are identified by the aid of measurement with either crude or
refined scales: for example, gradations of musical pitch.

Associative shifting.--Thorndike recognized that a response con-

nected with a certain situation may be made even though the situation is
not present in its entirety. That is, when a new situation arises, man
reacts to it as he would to some other situation like it or other situ-
ation like some element of it., (22:401)

This fact served for Thorndike as an explanation for what he
c¢alled "associative shifting." In assoclative shifting, if response X
is made to situation abcde, the response could be obtained from another
situation by successively dropping certain elements and adding other
elements until the response is obtained from the new situation entirely
different from the original abcde. (22:401)

The progression of changes in the situation can be illustrated

by changes from abcde to abcdef to abefg to abfgh to afghi to fghij.

The continuation of the response to each of the new modified situations
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depends, of course, upon an arrangement of affairs so that the response
is more satisfying in its consequences than in either balking or doing
something else. (22:401)
Influence of wWants, Interests, and Attitudes

Thorndike found that the same forces of repetition and reward,
occurrence and confirming reaction, which cause the strengthening of con-
nections leading to ideas and acts also cause the strengthening oI con-
nections leading to wants, interests, and attitudes. He said that it is
essential in training the emotional appetitive activities not only to
induce the person to make the desired response but also to reward it.
(23:212)

It is important to note, however, that Thorndike believed that
the desire for knowledge as a forceful item is somewhat exaggerated in
educational theories. Instead, he asserted that, if an educated adult is
induced by force no ma%ter how external to want to learn a certain thing,
he can learn it provided it is within his powers. (23:135)

Thorndike explained that the learner is not prevented from learn-
ingby a lack of appeal to intrinsic interests which are caused by and in
harmony with his deeper and more characteristic wants, but rather by a
weakening of the want to learn due to failure to withstand the competi-
tion of other wants, such as to play, to rest, and to make progress in
some other cherished enterprise. (23:153)

Tuorndik;;s experiments supported his conclusion that a person
can be taught new attitudes and tastes as surely, though not so easily,
as he can be taught new facts and skills. The basic principles of learn-
ing by repetition and reward seemed to operate with wants, interests, and

attitudes as they do with ideas and movements. (23:159)
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One apparently puzzling set of facts occurs with the continuance
of nervous irritation, worry, envy, fear, shame, and disgust as responses
to certain stimuli, If reward strengthens connections leading to emo-
tional responses, one would expect, for example, that a situation leading
sometimes to worry and sometimes to peace would increasingly lead to the
latter. Two Lhings seem to supply an answer for Thorndike to this appar-
ent puzzle, First, the pleasant response sometimes either does not occur
or occurs too infrequently. Second, the unpleasant response may have
secondary consequences which are satisfying., (23:189-190)

Changing a person's attitudes and interest by associative shift-
ing is important especially because attitudes are usually not easily
"available," It is theoretically possible to make any desired shift pro-
vided (1) there is anything to which he gives the desired response and
(2) the shifted connections can be kept satisfying and made strong enough
to overcome instinctive or acquired opposition. (23:192)

Thorndike said that common experience furnishes fairly frequent
cases of diminished dislike when what is, or at least seems to be, the
same situation, is repeated again and again, A composite doctrine is
that the feeling tone or emotional attitude toward any often repeated
stimulus has a fundamental and universal tendency toward indifference.
(23:198)

In the matter of coming to like, or at least being indifferent
to, those things which are repeated over and over, Thorndike believed
that forces other than mere repetition are responsible for these changes.
Among his bases for this contention are (1) that doing the customary

may be pleasant relatively as either avoidance of or relief from the
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strain of choosing a new course of action and carrying it out and (2)
that the customary is likely to seem fit and proper so that doing it pro-
duces & mild but dependable satisfaction, (23:211)
Conditions of Improvement

Improvement in learning is brought about when things favor a
repetition and satisfyingness of the desirable bonds and the disuse and
annoyingness of the undesirable bonds, Three of these conditions are
direct consequences of the laws of learning: (1) ease of identification
of the bonds to be formed or broken, (2) ease of identification of the
states of affairs which should satisfy or annoy, and (3) ease of applica-
tion of satisfaction or annoyance to them. (21:215)

To improve in either addition or subtraction is much easier than
to improve in the solution of arithmetic problem situations. In the
first instance, the bonds to be either made or strengthened are rigidly
defined and subjected to exclusive practice as needed. Another reason
is that the results that should satisfy can also be easily identified and
accompanied by some satisfier, In the solution of problems, however, the
learner cannot so easily tell what particular bonds he has to form, he
cannot drill himself on these alone, and he cannot know in detail what
connections should content him and how to make himself feel contented
with them.

Five remaining conditions are called the "interest series" and
are, perhaps, less measurable in quantitative experiments. They are im-
portant and potent partly because they help to produce variations, but
mostly because they reinforce the good and eliminate the bad ones. These

five remaining conditions are: (1) interest in the work; (2) interest in
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improvement; (3) an active, inquiring attitude; (4) attention; and (5)
acceptance of the work as significant to the worker's wants.

To these five commonly accepted aids to improvement, Thorndike
added these additional faverable psychological conditions for improve-
ment; the absence of irrelevant emotional excitement and the absence of
worry. (21:229)

First, he proposed that the balance of opinion with respect to
the value of emotional fervor in learning was that, apart from the eager
buc quiet zest for the work itself and for success at it, all emotional

excitement is distracting in the case of intellectual functions. Not

only violent love, grief, humiliation and disgust, but also even moderate
fear of onlookers, exultation at success, and anger at competitors and at
oneself, are to some extent wastes of energy and:preventives of improve-

ment, However, in the case of moral functions such as learning to work

energetically, to tell the truth, and so cn, he proposed a balance of
opinion toward the view that appropriate emotional fervor provides rein-
forcement, But he, himself, supported another idea., For example, the
general disposition to avoid lying may be far stronger in a man who feels
no excitement when a chance to lie profitably occurs than in a man who on
such occasion thrills with conscious disgust or disdain.

Second, the original correlations between the inner excitements
and the outer manifestations may exist independently, A man may boil
with rage at idleness while being content to toil idly., He may, on
the other hand, be so annoyed by idleness as never o indulge in it and
always to try to cure it without the traditional sense of feeling rage,

disgust, and scorn.
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Third, Thorndike indicated that the mere quality of conscious
excitement is astonishingly alikg in all the exciting emotions. The dif-
ferences turn out to be minor f;cts? and what mostly differentiates be-
tween them is the tendency to do different things and be satisfied by
different resulting states.

Fourth, the most expert and successful learners show least emo-
tional excitement in connection with the exercise of the function which
they are improving. Further, the same individual becomes, on the aver-
age, less excited in his work as he learns the work better,

Finally, in those cases in which emotional excitement shows the
greatest probability of being bound to rapid improvement, the excitement
is not great, and seems toc be produced by the interest and success rather
than to produce them.

These same types of arguments could be applied to worry and ten-
sion. Other things being equal, tension and worry simply waste energy
and distract the mind. Thorndike believed that those persons who seem to
need to be made to worry in order to be led to work can be cured in the
only real and economical way by arousing greater intrinsic interest and
better motives rather than by more tension.

Summary of Connectionism

Practice or repetition of a situation provides the opportunity
for learning to take place. Mere practice itself leads to a negligible
increase in strength of a connection unless the connection is rewarded.
Some strengthening of a connection is sometimes found if the after-effect
belongs to the situation, and this belongingness increases the strength

of a rewarded connection.
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In a2 practice situation, the rewarding of a comnection is the
prinecipal means of changing the strength of that connection; however,
punishment of a connection has some less important effect. The reward-
ing of a connection strengthens not only that connection, but also neigh-
boring connections. The connections themselves also weaken if they
have no opportunity to recur over a long period of time.

In order that a unit may respond to a situation and establish a
connection, the identification of the situation is necessary and the
response must be available., Whenever a particular response is not
available in a particular situation, it may be obtained later. Through
associative shifting, elements of a situation successively change from
those to which the response is available until a whole new situation is
formed; and in the process the desired connection has been shifted to
the new elements.

Wants, interests, and attitudes constitute either situations or
parts of situations and determine responses to situations. However,
initially, these wants, interests, and attitudes may have been developed
as responses to rewarded connections. Therefore, particular wants,
interests,.and attitudes can be developed by rewarded connections through
associative shifting.

Very succinctly, Hilgard indicates the essential elements in
Thorndike's connectionism:

Repetition of situations does not in itself modify connec~

tions, Repetition of connections leads to a negligible increase

in strength, unless the connections are rewarded. Practice is
important because it permits rewards to act upon connections.

(11:42-43)
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Guthrie's Contiguous Conditioning

Introductory Overview

Guthrie understood learning in such a way that he included
changes which may either be or not be beneficial., It is true, he noted,
that the changes may, in the long run, be adaptive. However, he sug-
gested that psychology would have deserted the methods of empirical
science if it assumed that all learning is good and that every action has
its goal, (7:5)

Guthrie never made a formal presentation of several principles to
state his system. It may have appeared that he was content with only a
principle of association., However, Voeks (27) arranged Guthrie's system

into four principles which seem to have been acceptable.

The Principle of Association.=--The conditioned response, as it is
expressed by Guthrie, is briefly:; "A combinatioh of stimuli which has
accompanied a movement will on the recurrence tend to be followed by that
movement." Notably absent from his explanations is any mention of rein-
forcement, pleasant effects, and so on., (8:23)

One of Guthrie's theses was that the so=called law of effect is
reducible to and conforms with the principle of association by conti-
guity. He answered that although one normally does repeat behavior that
leads to success when the occasion is repeated, rewarded connections do
not produce associations that lead to endless repetition of successes,
Rather, when a problem is solved, there is no problem left in existence
and no need for repetition, (8:134)

An important feature of Guthrie's principle of conditioning is

that it is confined to a simultaneous association between the stimuli
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present and the response., These stimuli, by their presence as the re-
sponse occurs, become future cues for the response. (8:31)

Guthrie referred frequently to "movement-produced! stimuli. He
noted that movements do not always follow stimuli but that so far as is
known it is true that the movements of the striped muscles which are
employed either in moving the body or in thinking are always preceded by
stimuli., So, stimuli are the necessary but not the sufficient conditions
of movement., While the muscles of the viscera, the smooth muscles, may
contract and relax in response either to chemical changes in their medium
or to internal rhythms, the movements of the striped muscles follow only
when motor nerves are excited. (7:27)

For the purposes of understanding learning, Guthrie defined
stimuli as the changes in the physical world that occasion observable
reaction on the part of the animal., He also believed that the occasion
for every thought, as well as every act, is to be found in stimuli acting
on receptors., (7:27-28)

It would be hopeless for one to try to keep an eye on the
totality of stimulation since so many stimuli may be operant at a single
time, Nevertheless, the best that can be done is to select certain out-
standing and conspicuous parts of the total stimulus situation and keep
some record of their consequencez, Then, through particular stimuli
selected for use as warnings of acts to come, it is found that combina-
tions of stimuli may have an importance that is lacking in the component
elements, Guthrie thought it possible for stimulus combinations to
act as signals of a response when parts of the combination would have

no effect., (7329)
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An important feature of Guthrie's psychological thought is that
in the principle of conditioning the connection between stimulus and re-
sponse is confined to simultaneous association,’ (7:33)

Guthrie avoided the term "conditioned stimulus" when he discussed
conditioned responses and sometimes accepted "conditioning stimulus" as
more indicative of its active role in bringing about the conditioned
response. He apparently favored, however, the term "original stimulus"
for the already-established stiﬁnlus and "substitute stimulus" for the
new stimulus which becomes a stimulus through conditioning., (7:37)

Not all stimulus-response associations are dependent on condi-
tioning. Rather, maturation of the nervous system appears to be the
principal determiner of many ciasses of acts. (7:38)

The Principle of Postremity.-~The principle of postremity, in

some respects, involves a negative aspect of learning because it involves
the detachment of responses from their cues so that the cues are then
associated with other responses. The principle is not separate from, but
an extension of, Guthrie's main principle of association by contiguity.
Guthrie used the term "recency" to refer to the situation in
which a cue is associated with a response that inhibits its old response,
thus obviously ceases to call out the old. Voeks (27:344) suggested
"postremity" for this reference so that it might avoid the misunderstand-
ing and argument that had arisen concerning whether recency indicated a
"nearness in time or a position in chronological sequence. Guthrie, him-
self, agreed that "postremity" quite possibly would be most clear,
He refers to the cat in the box as establishing a second associa-

tion with some repeated situation in the box so that it responds
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differently. This, then, will become its new response in that situation.
(1:143) Again, he says that, if the cat does something else in the
puzzle box situation after the successful movement, the puzzle box
acquires new associations. If the cat is prevented from leaving the box,
he is forced into new behavior and a new solution will be found., (5:111)
Guthrie also says that, if the response is prevented by any means when
the stimulus combination occurs, the stimulus combination loses its power
to elicit the response, If the situation is repeated, the stimulus com-
bination will acquire a positive inhibiting effect on its former re-
sponse. (3:417)

In particular, Guthrie pointed out that punishment does not
change the response, Rather, in the presence of the cue, if the animal
is punished so that he gives a particular response, that is the response
that the animal will tend to give on the recurrence of the cue. (9:L52)

Guthrie not only indicates that a stimulus may become the cue
for the last response made while that stimulus was present but also goes
further., This, he said, is the only way in which a stimulus cue for a
particular response can cease being a cue for that response. (1l:145;
23595 10:38)

The Principle of Response Probability.--Guthrie insisted that

thousands of stimuli accompany évery response. (4:134) The enlistment
of increasing numbers of these stimuli as conditioners provides an in-
creased probability of the recurrence of a response rather than the
strengthening of individual connections. (3:420)

The enlistment of additional conditioners is Guthrie's explana-

tion for the purpose of practice. By a series of practice periods, when
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the cue for a response is not already adequately effective, he supposed
that additional conditioners would provide a higher probability that the
cue would have enough support to be effective., (7:99-100)
A sort of corollary to this is that. whenever care is taken to
set up again the total situation as far as possible, the response is much
more likely to be a close approximation of what happened before. (6:39)

The Principle of Dynamic Situations.--Changes in stimulus pat=

terns go on virtually continuously, and the psychologist must resign him-
self to the fact that no psychological event is ever really repeated.

The second repetition of an event is only roughly equivalent to the
original and may be assumed equivalent only for practical purposes. The
second presentation of the cue may find the laboratory person engaged in
something very differént from the original situation. Thus, practice is
necessary to the extent that the response must be elicitable from a
variety of situations, (2:31-32)

In a child's learning, radical change in the child's position
brings failure to remember., If he practiced in his seat and is now
standing, his memory will be ixﬁ.pairedo This is because he has not prac-
ticed in these situations, Thus, a rule of teaching appeared: "Effec~
tive practice is conducted in the general situation in which we desire
the future performance to be given." So, for performance in a variety
of situations, one must practice in a variety of situations, (2:32)

Change, then, is fundamental, A very brief summary of Guthrie's
idea of dynamic situations is apparent in his statement that no associa-
tion or conditioned response is ever a perfect repetition of a previous

response, (6339)
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Factors in Conditioning

Time Factor.--While some theories of learning indicate that a re-
sponse is established following a stimulus, Guthrie is emphatic in his
statement that definite simultaneity is essential for conditioning. The
cue must accompany the act if the association is to be formed., (8:45)

There are, however, occasions when the stimuli may apparently be
somewhat removed from the response, For this situation, Guthrie ex-
plained that, whenever any new and emphatic stimulus is applied to an
animal, the animal will respond to that stimuwlus., It will listen to a
bell; in response to light, it will move its head and eyes. Every such
movement is a stimulus to many sense organs in muscles, tendons, and
joints, as well as the occasion for changing stimuli to the eyes, ears,
and so forth, He called them movement-produced stimuli. (8:47)

Such movements as listening, looking, and so on are not over in a
flashg and the movement, once started, maintains itself by the stimuli it
furnishes, If on the ringing of a telephone bell one rises and makes
his way to the telephone, the sound may cease long before he reaches the
instrument. However, one movement starts another, that movement a third,
the third a fourth; and the movements form a series, Very often these
are stereotyped in the form of habit, Therefore, these movement=produced
stimuli make possible a far-reaching_éxténsion of association or con=
ditioning, (8:47)

Regardless of Guthrie's insistence of simultaneity of stimulus
and response; he noted that in associative learning involving speech and
thought, conditioning loses its clear time relationships, It is so dif-

ficult to observe the movements that accompany thinking that one cannot
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know just when the response is present and when it is not. Therefore, an
original stimulus and a substitute stimulus may be separated for days and
their association would depend on mediating associations, This, he said,
vas true in cases in which delayed punishment is effective. He mentioned
the case ol a pgrent spanking a child for writing on the walls of the
living room an hour after the offense and in a different room. In such
cases, he said that well established speech provides the only possibility
that the punishment will establish a new response to walls and pencil in
hand., The child conjures up by its associations the tempting situation.
Thus, through language the child is made fo stand again before the wall
with a pencil; and through the spanking, the original tendency to write
is displaced by other tendencies. (7:60)

Experimentation in conditioning sometimes uses a cue or signal
before the expected response. This forward association is so effective
iﬁ animals and with simple movement in human beings because the cue or
gignal in the experiment may start its own movement series of indefinite
length, and any phase of this movement series may act as a simultaneous
conditioner whenever the response takes place. Guthrie said that the
reason for getting better'results with short intervals is that the move-
ment series can be depended on to be more stereotyped for a short inter-
val than for a longer interval, (7:61)

Inhibitory Conditioning.--Once conditioned to a response, the

stimulus still may become a discourager or inhibitor of a response,
Guthrie used the term distraction to describe the effect of either dimin-

ishing or partially impeding a response., For the prevention of either
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a response or its overt expressibn, he used the term inhibition. However,
inhibition is rarely complete. He noted that even when the overt expres-
sion is prevented, there is usually discernible minimal expression of any
response for which cues have been received, (8:55)

Learning any skill depends as much on getting rid of awkward
movemernits and useless movements as on acquiring the proper movements to
the proper cues, Guthrie raised the question of how does one lose hates,
loves, fears, indignations, memory of friends' names, typing errors, or
enthusiasms. (7:64)

A simple way of unconditioning a reéponse is to cause it to be-
come a conditioner for an incompatiblé movement. Then, unlearning be-
comes merely a case of leérning something else. (7:66)

The means through which this inhibitory conditioning can take
place are mainly threefold: (1) a conditioned stimulus may be acting and
the response fail simply because the stimulus is below the threshold;

(2) the response may be eliminated through either exhaustion or fatigue;
or (3) the response may be inhibited by the action of incompatible re-
sponses, In any of these three cases, a stimulus is present and a cer-
tain response fails to occur. Other responses always occur; and, as a
result, the étimulus,conditions the other responses and is thus an in-
hibitor of the response that was associated with the stimulus in the pre-
vious case. (7:69-70)

The first method of negative adaptation described can be shown
through the training of a horse for riding. The trainer always keeps
within the threshold of tolerance of the animal, First, a light blanket

and then a sack with a little grain is put on the horse's back., The
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increase 1s so gradual that the horse at no time either plunges or
struggles, In time the saddle is introduced, the bridle, and finally
the weight of the rider without exciting the horse to resistance.
(7:71-72)

The second method of negative adaptation is more like the method
used sometimes on the Western ranches, The horse is forcibly saddled,
bridled, and mounted. The rider attempted to stay with the animal un-
til the horse was too exhausted to struggle more, At this stage, the
disturbing stimuli are present but are not reacted to, and negative adap-
tation is taking place., The disadvantage of this method is that traces
of the first learning are 1likely to survive, and so reconditioning is not
complete. (7:71-72)

The third way in which inhibitory conditioning or negative adap-
tation may be brought about is through the presentation of a stimulus
when its response is inhibited by something else. Again, the stimulus is
present, but the response is prevented. By calling a child only when he
is very occupied, a mother can negatively adapt him to her calling voice,
(7:73)

In addition to these three methods of establishing inhibitory
conditioning by insuring the failure of the response, Guthrie suggested
a fourth, The substitute stimulus may be applied again so soon after its
response that the response is still in its refractory period. Most re-
sponses have a refractory period, an interval during which the movement
cannot be elicited., Following this, there is a relative refractory
period, an interval during which the stimulus must be of greater than

normal intensity to elicit the response, The method of establishing
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inhibitory—éoﬁditioning is the result of applying the stimulus under cir=-
cumstances that prevent the response, The conditioned stimulus loses
its connection with the former response because it has become attached to

other behavior, (7:70-71)

Generalization.--One of the characteristics of generalization is

that it appears soon after the beginning of practice and disappears as
practice continues., Usually, it is confined to unpracticed stimuli from
the same class of sense organs. The phenomenon of generalization is very
simply explained if the movement-produced stimuli presumed to be cues are
actually the conditioners for a response, For example, listening to a
tone different from the original tone associated with a response may in-
volve listening movements so much like those called out by the practiced
cue that these similar movements furnish the real conditioners of the
action, (8:73)

Repetition.-=One of the oldest laws of association has been the
law that the strength of an association depends on the frequency
with which it has occurred. However, it has been noted that there are
exceptions to this rule, Sometimes a single occurrence is sufficient.’
However, the fact remains that the frequency of connection of substitute
stimulus and response normally influences the associative strength of the
degree of probability that the response will follow its signal,
(7:93=94) -

The reason that one occasion is not enough to rid a person of an
annoying habit is that, although the cue succeeds in inhibiting the
response, not all the possible conditioners were alienated., On each

successful inhibition, some of these cues may be attached to the
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inhibiting response so that eventually such a proportion of cues for the
inhibiting behavior is enlisted that the annoying habit will appear only
occasionally. (7:102)

There is another qualification of the law of frequency, Of two
associlations that have had equal practice, the more recent will prevail.
Guthrie called this the law of "recency" and later, sometimes,
"postremity." Assuming the rule of association to be dependent on con-
tiguity, the last association prevails over earlier associations without
reference to the number of either pairings or reinforcements of the
earlier associations, (8:80)

In answer to the question, "Why should practice make the effect
increasingly certain?" Guthrie asserted that it is quite possible in suc-
cessive practice periods that more and more conditioners are enlisted so
that after many periods there is a high probability that the cue will
have enough support to be effective, (8:84)

Guthrie explained that the law of frequency is not a fundamental
characteristic of conditioning, Rather, the observed effect of increased
associative strength is caused by the enlistment of added conditioners
as a result of the repetition. (8:85)

Fmotional Reinforcement.--If emotional reinforcement is under-

stood as a general condition of increased muscular tension leading to
exaggerated action, states of excitement would lend themselves readily
to acceleréted'iearning. There is some evidence that simple learning may
be facilitated by the slight addition to muscular tonus provided by

gripping a dynamometer while practicing. (7:107-108)
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Guthrie observed that sometimes a single telling experience takes
the place of many practice periods., He accounted for this phenomenon by
the fact that the behavior is attended by strong emotion that seems to
cause it to undergo fixation, Exciting emotion causes the muscle affec-
ted to respond with greater contraction to the same motor impulses and
by its greater contraction stimulates new fields of proprioceptor sense
organs in the muscles, joints, and tendons. These added stimuli may be-
come conditioned as well as the conditioners of movement. (8:88)

To bear out this position, Guthrie pointed out that overt action
leads more readily to the stereotyping of a serial response as may be
seen in experiments in which material either read aloud or recited is
more quickly learned than material read silently. (8:93)

The utility of physiological excitement and of emotional rein-
forcement of action is two fold: excitement facilitates learning through
the additional energy of movement, and the conflict that is responsible
for the excitement breaks up old habits, The outcome is often an im=-
proved adjustment in the form of a new habit routine more adequate fo
the situation. (8:95)

Forgetting.~~Laboratory studies concerned with the effects of in-
tervening activities on forgetting have used the terms (1) associative
inhibition to describe the difficulty of forming an association between A
and X because of an earlier association between A and B and (2) retrcac-

tive inhibition to describe the complementary phenomenon, the loss of an

association caused by intervening activities. The discussion of retro-
active inhibition has turned about the question: Is retroactive inhibi-

t¥on the result of engaging in a similar activity during the interval?
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The experimental results have been somewhat conflicting because "simi-
larity" of intervening activity has not been defined. Some of the inter-
vening activity has not been defined. Some of the intervening activities
favor and others impede recall, Guthrie suggests that the probable ex-
planation is that an activity in which some éf the cues of the previous
learning occur but are followed by different responses results in the
alienation of these cues and hence in interference. On the other hand,
if the common cues in the intervening activity have been followed by the
samebreSponses, there is facilitation rather.than inhibition. (8:99-100)
o Some laboratory-conditioned responses seem to be exempt from for-
getting,-;;d ihis has brought zhout the argument that conditioned re-
flexes differ fundamentally from other'forms of learning. Guthrie, how-
ever, maintains that this is not the case, Rather, he says that any
response whose cues have not been alienated in intervening experience
will be thus preserved and protected from forgetting. The same phenome-
non is apparent with the re-appearance of certain childhood habits and

childhood skills as they may recur in old age if they have not been dis~

organized through relearning. (8:99-100)

The Role of Intention.~=The intention to learn undoubtedly
affects the ability to ;emorize and to acquire skill., Studies have
brought out the difference between‘learning with intention and learning
without intention, and it has been seen that a ritual may be repeated
for years but will not always be memorized unless the subject made up
his mind to learn it, Nevertheless, it is also true that some uninten-

tional learning does take place as shown by the frequency with which

people acquire habits unintentionally. (8:166)
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Many tiﬁes of either learnings or skills are affected either by
what is called "confidence" or by the lack of it. This confidence is
nothing more than preparedness for victory. On the other hand, prepared-
ness for defeat makes winning almost impossible because one acis too
soon as if defeated. (7:211)

Guthrie held a definition of intention that could be described
with these four essentialss

1. The presence of some maintaining stimulus complex,

2. The blocking of direct responses which would remove the
maintaining stimulus,

3. The presence of precurrent responses which "commit" us
to action, and

L. The presence of a readiness for the consequences of the
act; that is, anticipatory behavior of preparedness. (8:167)

Habit Formation

A threat to vital states of an organism's equilitiivm, also
called "homeostasis," is sometimes counterbalanced by activity to avoid
the disturbance, Creatures without mind continue to react in the same
way to recurring disturbance; however, the characteristic of mind is to
change the form of reaction to repeated disturbance, (8:105-106)

One of the outstanding features of the changes taking place in
learning is the tendgpcy to form, in answer to repeated disturbanée, a
stereotyped response that is adequate to the repeated disturbance and
that expends less energy than earlier performances, A recurring problem
is solved when a routine and stereotyped habit has been formed that re-
turns the person to the desired sfate of equilibrium from which he has

been displaced., (8:105-106)
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Whenever a series of movements has once taken place, it tends to
be fixed without the repetition of all theseries of stimuli that were
responsible for it initially. The reason for this, according to Guthrie,
is that movement-procduced stimuli have become conditioners of the suc-
cession of movements and that the serial response is now somewhat inde-
pendent of its original causes. Once started, it may maintain itself,
(7:127)

There is evidence that the simple repetition of series of events
in either action or thought does not in and of itself lead to the omis-
sion of any terms of the series. The dropping occurs, Guthrie suggested,
only when the terms are irrelevant in the sense that they depend on
stimuli that are not essential to the action series, when they are not
recurrent, and_when they are replaced by stimuli to incompatible move~
ment, (8:108~109)

Acceleration of Habit Formation.--A common, but not invariable,

feature of habit formation is that the practice of a stereotyped action
generally results in speeding up the action., In action that has become
fairly stereotyped, speed does not increase, However; in action that
still includes much that is "irrelevant" to the recurring change, the
elimination of irrelevant movement may result in speeding up the serial
response. (8:110-111)

There is also another source of increased speed. Many stimuli
that have been acting for some time become conditioners of a later move-
ment that is, as a result, elicited at the earlier appearance of the
stimuli. Our behavior in general tends %o anticipate the external event

through conditioning of this sort, and in the end the whole series
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becomes one flowing action in which the originally separate acts are
overlapped instead of distinct. (8:110-111)

Habits will not normally be accelerated by practice unless (1)
irrelevant parts of a habit are eliminated, (2) overlapping stimuli set
forward certain movements in the series, or (3) interference produces
excitement with a resultant quickening of movement. In fact, one may

correctly speak of the habitual speed of an action because excitement,

which is the only internal cause of acceleration, depends on condition~
ing. The rate at which a movement is performed quickly becomes a habit
unless it is altered in one of the ways described. (8:112)

Breaking Habits.--In answer to inquiry concerning those circum-

stances under which stereotyped habits disappear, Guthrie supposed that
inhibitory conditioning probably furnished the answer, The mark of an
established habit is smooth and highly predictable action., FEach move-
ment is a conditioner of other movements and thus accounts for its
comparative independence of external variation in the situation., The
stereotyping may preserve waste movement and excess movement, but it
does tend to eliminate interference among movements and movements that
result in disturbing stimuli., (8:113)

Guthrie pointed out that it is a mistaken notion that habit has
its brain center, The simplest habit is a very complicated event and,
at first, involves the whole organism, Later and only after much repeti-
tion, it is localized in a limited number of muscles, (8:114)

There are two significant observations by Guthrie in this connec-
tion, The first is that one is conscious of a feature of the situation

whenever that feature is dominating the response of the whole organism,
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The second observation is that, as a habit becomes stereotyped, it tends
to disappear from consciousness., One may either no longer notice it or
be able to recall whether he performed the act, (8:114-115)

Repetition is effective but not necessary in breaking habits and
making habits, The need for repetition comes from the need for execut-
ing the act in a variety of circumstances although some habits may be
established in a singie excited rehearsal. The effectiveness of repeti-
tion lies in the enlistment of new conditioners and in negative adapta-
tion toward more and more potential distractions.: (8:114-115)

Guthrie recognized two means for breaking up a habit, The

simplest rule is by sidetracking the habit by finding the cues that

initiated the action and then practicing another response to these cues.
Regardless of how well integrated a habit may be and how well it is
established by practice, the habit can be avoided if the initial move-
ments of the habit can be thus "sidetracked," It will still, however,
remain a part of the behavior repertoire of the individual because it
will remain integrated. The other means is through a thorough breaking
up of the habit and requires the unconditioning of the cues within the
habit complex that serve to integrate and to stereotype it. (8:115)

One fact concerning interference with an act that has been per-
formed without attention is that the attention itself is frequently a
disruption of the habit, Guthrie noted that attention to one of our own
movements renders that movement different because it then lacks some of
its cues. As an example, he said that in writing we ordinarily look at
the words as they are formed, But if one attaches his attention to the
finger movements, the writing changes its character and becomes

~ disorganized.
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"Attention," to Guthrie, included general movements of orientation, look~
ing, listening, and so on. (8:122)

Habit versus skill.--It is proper to refer to certain habits as

skillful; however, habit and skill refer to two very different features
of behavior. Habit can theoretic;ily be described in terms of either
muscular contraction or glandular secretion., To define skill, it is
necessary to refer to something outside both the organism and the
stimulus situation. (8:136)

Skill consists in the ability to bring about scme end result with
maximum certainty and minimum outlay of either energy, time, or both.

A habit may be either good or bad, either successful or unsuccessful; but
in one sense of the word, however, no skill is such unless it is good.
Skills consist of habits, but habits may stand in the way of skill, as
well as be the essence of which skills are composed. (8:136)

One difficulty in acquiring skills is that the stimuli resulting
from inadequate habits, i.e., the consequences of poor performance, do
not appear in time to break up the bad habit, The thought that the per-
formance was ipadequate does not bring imprévement, Rather, by watching
£hé results of the poor performance, the person may be led to right re-
hearsal., If he overcorrects, he has at least broken up the pattern of
action that failed to reach his goal. (8:146-1L47)

In discussing practice periods, Guthrie said that the only law
for the distribution of practice periods is that the greatest efficiency
may be gained by arranging for appropriate interruption of practice at
times when the~setting.up of undesirable habits seems to retard practice.

This leaves the specific arrangements for practice to the consideration

of the task at hand, the persons involved, and so on, (8:153)
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Summary cf Contiguous Conditioning

Guthrie's really basic principle of learning is his theory that
a stimulus pattern that once accompanies a response becomes a full-
strength, direct cue for that response. This basic prinéiple is extended
by his other theory summarized in three principles of postremity,
response probability, and dynamic situations. These might have been
described as corollaries quite as appropriately as separate principles,

Practice is useful in the development of a skill because practice
permits opportunity for the conditioning of certain stimuli and certain
responses., It also permits opportunity for de-conditioning cues from
responses when these interfere with the exercicse of the skill,

Although the principle of association is always necessary, the
other principles complete it to sufficiency. They point out that it is
the last pairing that is either associated or conditioned. A response
may occur when all stimuli from the stimulus pattern are not present;
however, the greater the proportion of the stimu'i, the greater the
probability that the response will occur., Furthermore, inasmuch as the
totality of a siﬁuation does not recur, continuing changes are to be ex-
pected in the association of cues to responses,

Hilgard's brief estimate of practice as one of the essential ele-
ments in Guthrie's contiguous conditioning is that

Practice assimilates and alienates cués, until a whole family

of stimulus combinations comes to evoke a whole family of responses
which lead to the outcome socially described as successful per-
formance. Because skill represents a population of habits,
learning appears to accumulate with repetition, although basically

each individual habit is learned at full strength in a single
repetition, (11:76)
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Skinner's Operant Conditioning

Introductory Overview

A very simple definition of behavior to B, F. Skinner is that it
is the functioning that is engaged in either acting upon the outside
world or having commerce with it, The outside situation is called a
"stimulus," and that behavior that is controlled by it is called a
"regsponse." A stimulus and response so paired that there is a connec=-
tion between them results in what is called a '"reflex." (18:6)

When a stimulus and a response are paired so that the resulting
state of affairs strengthens the behavior, the strengthening state of
affairs is called "reinforcement." The reinforcement of the behavior
is called "conditioning."

According to Skinner, there are two types of conditioning. . One
type is "respondent" conditioning, In respondent conditioning, which
Skinner called Type S, in which a stimulus elicits a response, the
strengthening of the reflex simply increases the magnitude of the re-
gponse or shortens the time which elapses between stimulus and response,
"Operant" conditioning, which Skinner called Type R, on the other hand,
cannot quite be described in the same manner because operant behavior is
not elicited. Rather, an operant is strengthensd by making it either
more probable or more frequent, Thus, an organism is conditioned when a
reinforcer either (1) accompanies another stimulus or (2) follows upon
the organism's own behavior. These two cases exhaust the possibilities.
An event that does neither, therefore, has no effect in changing a

probability of response. (18:65)
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The idea of "reflex reserve" has an important place in the sys-
tem., It is in a sense a hypothetical entity and is also a convenient
way of representing the particular relation between the activity of a
reflex and its subsequent strength. (18:26)

Laws Relating to Operant Conditioning

In déscribing his system, Skinner set forth a group of twenty-
four "laws." The first five of these describe properties of a reflex in
which latency, threshold, after-discharge, and R/S ration are detected by
prresenting a stimulus at various intensities and durations and observing
the time of occurrence, the duration, and the magnitude of response,
These he called static laws.

The law of threshold.--Skimnner defined this law as the intensity

with which the stimulus must either reach or exceed a certain critical
value (called the threshold) to elicit a response. Stimuli acting below
this level do not bring about a response, (18:12)

The law of latency.--This law is concerned with an interval of

time (called the latency) between the beginning of the stimulus aﬁd the
beginning of the response, Latency is variable for several reasons in-
cluding the difference in the form of energy of stimulus and response.
Also, an important characteristic of latency is the fact that it is
usually a function of the intensity of the stimulus. The stronger the
stimulus, the greater the response. (18:13)

The law of the magnitude of the response,--Skinner states this

law ag "The magnitude of the response is a function of the intensity of
the stimulus," He said that some responses to stimuli occur in an all-

or-none way; however, he classed these as exceptional cases rather than
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the usual rule, Generally, the greater the stimulus, the greater the
response., (18:13)

The law of after-discharge.--The.response may persist for some

time after the cessation of the stimulus. This refers to the total
amount of activity taking place during the presence of the stimulus and
also after its cessation. In general, the after-discharge increases
with the intensity of the stimulus, (18:13)

The law of temporal summation.--Either prolongation of a stimulus

or repetitive presentation with certain limiting rates has the same
effect as increasing the intensity, OSummation is often restricted to
near-threshold values of the stimulus when the response would not have
occurred without summation., However, the law applies as well to the
magnitude of respomse, its latency, and so on., Thus, a subthreshold
value of a stimuius that is either prolonged or repeated within a certain
time or at a certain rate may affect the magnitude of the response and
the after-discharge, (18:13-14)

In addition to the static laws, there are also a group of eight
that Skinner called the dynamic laws.

The law of the refractory phase.--Skinner observed that immedi-

ately after elicitation the strength of some reflexes exists at a low,
perhaps zero, value, Then, it returns to its former state during sub-
sequent inactivity. The "absolute refractory phase" refers to the
time during which the reflex value is below normal, (18:15)

The law of reflex fatigue.-~The strength of a reflex declines

during repeated elicitation and returns to its former value during subse=~

quent inactivity. The rate of decline is a function of the rate of
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elicitation and of the intensity of the stimulus and response. At high
rates of elicitation, the reflex strength may reach zero, The rate of
decline variss greatly among reflexes, and some reflexes are practi-
cally indefatigusble, (18:16)

The law of facilitation.--Facilitation refers to a function in

which the strength of a reflex may be increased through presentation of
a second stimulus that does not itself elicit the response. For ex-
ample, a flexion reflex may be strengthened by the presentation of a
loud sound., The loud sound, in this case;, does not elicit flexion; but
if it is presented simultaneously with the flexion-eliciting stimulus,
the magnitude of the response is changed. (18:16-17)

The law of inhibition.--~The strength of a reflex may be decreased

through presentation of a second stimulus that has no other relation to
the effector involved. Locsely, inhibition has been used to designate
any decline in reflex strength., In Skinner's use of the term, inhibition
may appear as the reverse of facilitation; however; he seems to prefer

to consider them as separate entities, His explanation is that facilita-
tion and inhibition refer to specific stimuli and specific responses,
Thus,; the reflex does not belong tc either one but specifically to the
category into which it falls, (18:17-18)

The law of conditioning of Type S.-=In this law, Skinner held

that. the approximately simultaneous presentation of two stimuli; one of
which (the "reinforéing" stimulus) belongs.to a reflex existing at the
moment at some strength, may produce an increase in the strength of a
third reflex composed of the reinforcing stimulus and the other stimulus.

That is, Stimulus A elicits Response A; Response A may still be elicited
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when Stimujus A and Stimulus B are presented together; and, through con-~
ditioning, Stimulus B when presented alone elicits Response A, (18:18)

The law of extinction of Type S.-=~To explain extinction of a

response of Type S, Skinner stated that the reflex strengthened through
conditioning of Type S may be elicited without presentation of the rein-~
forcing stimulus, When such elicitation occurs, however, the strength of
the third reflex is decreased, (18:18-19)

The law of conditioning of Type R.-=This law states that if the

oceurrence of an operant is followed by presentation of a reinforcing
stimnluss the strength is increased. That is, when a historical event in
terms of behavior occurs, the chance of its recurrence is greater in the
sense that it will occur either sooner; oftener, more total times, or

so on, {(18:21)

The law of extinction of Type R.~=In explaining extinction of a

response of Type R, Skinner‘stated that if the reinforcing stimulus does
not follow the occurrence of an operant already strengthened through con-
ditioning, the strength of the operant is decreased. That is, recurrence
without a reinfbrqing stimulus changes the future likelihood of recur-
rence, The ggerant will recur either less soon, less often, or fewer
total times, (18:21)

The final eleven.of the formalized laws were called the laws, of

interaction.

The law of compatibility.--Compatibility means that two or more
responses that do not overlap topographically may occur simultaneously
without interference. This seems to hold without exception for respond-

ents, For operants, when the drive is strong through the presentation
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of disceriminative stimuli, there may be no overlap of topography of re-
sponses so that they may occur simultaneously., Usually, however, re-
sponses make way for one another and occur in some serial order even when
there is no topographical overlap, (18:29~30)

The law of prepotency.~~Two reflexes may overlap topographically

with responses that are incompatible, If so, one response may occur to
the exclusion of the other, Prepotency applies to both respondent and
operant behavior, However, it is not easily demonstrated with operants
because the precise moment of elicitation is not controlled, (18:30)

The law of algebraic summation.-=-The occurrence of simultaneous

elicitation of two responses utilizing the same effectors but in oppo-
site directions produces a response the extent of which is an algebraic
resultant. If one reflex should be much stronger, little or no trace
of the weaker may be observed, Whenever the two balance, either no
response may be observed or a rapid oscillation may occur. (18:30)

The law of blending.--Blending means that two responses showing

some topographical overlap may be elicited together but in necessarily
‘modified forms, A mechanical interaction of the musculature results and
resembles some modification of a response as, for example, when one moves

the hand with a weight attached, (18:31)

The law of spatial summation.--This law states that, when two re-
flexes have the same form of response, the response to both stimuli in
combination has a greater magnitwde and & shorter latency. This differs
from both facilitation and temporal summation, In facilitation, there
is intensification of the stimulus by another stimulus and only one re-

flex. In temporal summation, there is intensification of stimulation by
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prolongation and one reflex., In spatial sumation, however, there are
two stimuli and two reflexes although only one response is elicited,
(18:31-32)

The law of chaiming.--In chaining, the response of one reflex may

constitute or produce the eliciting or discriminative stimulus of
another, The stimuli involved may be either proprioceptive as in a
serial reaction of throwing a ball, or they may be external by a change
of position of the receptors. (18:32)

The law of induction.~~Skinner described the law of induction as

the dynamic change in the strength of a reflex that may be accompanied by
a similar but not so extensive change in a related reflex., This is true
whenever there is a relation between the two reflexes due to the posses-,
sion of common properties of stimulus or response., An example of induc-
tion is the fatigue of a flexion reflex from one source or locus of
stimulation through the repeated elicitation of a reflex from another
locus of stimulation. (18:32-33)

The law of extinction of chained reflexes.--Extinction of chained

reflexes is a function in which, in a chain of reflexes not ultimately’
reinforced, only the members actually elicited undergo extinction., If,
subsequently elicited, the chain may remain relatively intacf except for
those earlier members of the chain that were extinguished. The chain is
then modified to that extent, (18:105)

The law of discrimination of the stimulus of Type S.,~~Discrimina-

tion may be observed in that a reflex strengthened by induction from the
reinforcement of a reflex possessing a similar but not identical stimulus

may be separately extinguished if the difference in stimuli is
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supraliminal for the organism., That is, one must be able to "tell the
stimuli are different," and this difference in behavior is expressive
of discrimination., (18:169-170)

The law of discrimination of the stimulus of Type R.-~In discrim-

ination of this type, the strength acquired by an operant through rein-
forcement is not independent of the stimuli affecting the organism at
the moment, and two operants having the same form of response may be
given widely different strengths through differential.reinforcement with
respect to such stimuli. Thus, a single form of reéponse may occur
strongly to one stimulus and weakly to another. (18:228)

The law of operant reserve.--When an operant is reinforced, the

reinforcement creates a single reserve whose size is independent of the
stimulating field but differentially accessible under different fields,
(18:229)
Habit

A discussion of habit, in the usual terminology of Skinner, is
more likely to center around a term such &s “prebability of reapénse"
rather than '"habit," "tendency," "predisposition," and so on., Skinner
holds that to say one has acquired a habit is to resort to an explanatory
fiction because the only evidence of the habit is the acquired tendency
to perform the act, He is more inclined to restrict himself to a state-
ment such as "certain physical properties of behavior are observed to
increase in frequency" than to conclude that one either had acquired a
habit or has a tendency to do something or other. These latter expres-
sions imﬁly,to him the reading of something more into the observation

than was actually there. (19:62-64)
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Reference to habitual behavior, by any verbal means, is a de-
scription of the frequency with which bits of behavior occur, The actual
probability of the behavior is never observed, only the behavior itself
is either observed or observable., (19:62)

In habitual behavior, one may not know that he is doing some-
thing, He may be acting, but such acting is absent-minded conduct., He
may be writing, but his attention is directed elsewhere. In the same
way, one may not know either that he tends to behave in a éertain way or
that he is going to do something; and consistent with these, he may not
recognize those variables, a function of his behavior., To say that he
may not be aware of his actions and so on is not to say that he always
does not, but that his habits are sometimes formed without either his
knowledge or his direction. (19:289)

One may spend a great deal of time in designing his own life--
that is, in what might be called either developing, modifying, or break-
ing of habits--and he may extensively choose the circumstances in which
he is to live to manipulate his daily environment on an extensive scale,
While such activity may appear to exemplify a high order of self-
determination, Skinner accounts for it in terms of other variables in the
environment and history of the individual that provide the ultimate
control, (19:240-241)

The Skinnerian view is in conflict with those traditional treat-
ments in which self=-control or self-determination are examples of per-
sonal responsibility. The difference in viewpoint is not so much one
in which the polarities represent totally different extremes., Rather,

Skinner's view is that all behavior is entirely accounted for by
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conditioning through historical and envirommental variables; and he does
not include the situation in which the individual is subject to both
those variables mentioned and some other independent ability to choose.
(19:240=-241)

Thus, one might safely conclude that habits are incidents of be-
havior that are exactly like all other conditioned behavior and are
subject to the same laws, Therefore, one is not free either to develop,
to modify, or to break habits largely through his own effort; rather,
any of these would be done as a result either of envirommental and his-
torical variables or through these combined with formal educational con-
structions. This statement depends, of course, on whether formal
educational constructions can be considered apart from other environmen-
tal influences,

Summary of Skinner's Operant Conditioning

Through his writings, Skinner presented the results of a compre-
hensive experimental program that forms the basis of his system or theory
of behavior, His intent was that the system should be objective, de-
scriptive; positivistic, and analytic., Especially, he avoided basing
his procedures and conclusions on the hypothetico-deductive method as a
procedural technique of his science.

The basic analysis of behavior flows from the stimulus and the
response, The gtimulus is either a part or a modification of a part of
the environment; and the response is a part of behavior., The kind of be~
havior that is correlated with specific eliciting stimuli Skimner called
"regspondent" behavior. The other behavior that is not elicited, but
rather emitted without prior stimulation he called "operant" behavior.

The term "reflex" is used for both respondents and operants.
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A conditioned reflex is shown by an increase in the rate of re-
sponse fsllowing reinforcement; but if responses are made without rein-
forcement, the reflex reserve is depleted until extinction is complete.
One reinforcement in the absence of complicating variables raises the
strength of the response to a maximum, The.reflex reserve is an expres-
gion of the dimension of the number of responses that will occur with-
out reinforcement; this may be expressed as the "available activity.”

Hilgard's brief estimate of practice as one of the essential ele-
ments in Skinner's operant conditioning ié

Something like a simple law of exercise (practice under
conditions of contiguity of stimulus and response) is accepted
for Type S conditioning. The conditioning that occurs under
Type R depends upon repeated reinforcement., The possibility
is favored that maximum reinforcement may occur in a single
trial for the single operant, but the single operant is not
achieved experimentally, In the usual case, the accumulation
of strength with repeated reinforcement depends upon a popula-~
tion of discriminated stimuli and the related operants, more or
less after the manner of Guthrié's explanation or the inter-
pretation of the acquisition of skill with practice.

{

The effect of a single reinforcement. is greatly enhanced
by the secondary reinforcement deriving from it. Hence there
is no direct correspondence between the number of responses
yielded in extinction and the mumber of responses reinfonced.
The schedule of reinforcements is very important, with the
greatest yields in the way of resistance to extinction com~
ing from intermittent reinforcement (interval or ratio rein-
forcement). (11:114)

Hull's Systematic Behavior Tﬁeony

Introductory Overview
The systematic behavior theory of Hull is a behaviorism built
upcn the central concept of habit. Effofts to understand learning are
built around conditioﬁéd responses, In his system, he does not include

any reference to consciousness.
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Over the years, he systematized and revised his ideas. In his
most recent full werk, in 1952, he listed seventeen "postulates" of his
system that are his expression of his laws or principles.

Hull pointed out that, on the whole, organisms require a rather
precise set of conditions for optimal chances of individual and species
survival, When these conditions deviate appreciably from the optimum, a
state of need exists, and a more or less persistent stimulation arises.
If none of these responses diminishes the need, the organism will either
die or fail to réproduce, However, if any of the evoked movements chance
to reduce the need, the stimuli and stimulus traces then operating on the
organism's ability to sense need acquire some degree of connection so
that if any of these stimuli recur on subsequent occasions in conjunction
with the drive, the reaction will tend to be again evoked, This law of
reinforcement is fundamental, (13:15-16)

Two types of learning (the simple associative or trial-and-error
learning ;nd the conditioned-reflex learning) are usually considered dis-
tinct, but Hull regards the two types as essentially identical because
both are based on the same major principle~-the law of reinforcement.

He, nevertheless, asserts that the evidence is not yet conclusive,
(13:15-16)
Principles Relating to Hull's Systematic Behavior Theory

Postulate 1. Unlearned stimulus-response connections,=--Hull

maintained that at birth organisms possess receptorneffeétor connections
that, under combined stimulation and drive, have the potentiality of
evoking a hierarchy of responses that either individually or in combina-

tion are more likely to terminate the need than a random selection of the
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reactions resulting from the other stimulus and drive combinations.
Inasmuch as these comnections already exist at birth, the organism may
respond so as to achieve need reduction to stimuli for which the
organism has not paired and learned responses through experience.
(12555 13:4; 14:66)

Postulate 2. The molar stimulus trape and its stimulus equiva~

lent.--When a brief stimulus impinges upon a suitable receptor, there is

initiated the recruitment phase of a self-propagating molar afferent

trace impulse. The molar stimulus equivalent of the impulse rises as a
power function of time elapsed since the beginning of the stimuwlus. The
impulse reﬁches its maximm (and terminatien) when time equals 450
seconds, (12:5; 13:11)

Following the maximum of the recruitment phase of the molar

stimulus trace, there supervenes a longer subsident phase, the stimulus

equivalent of which descends as a power function of time (that is, that
time beyond the maximum, or time elapsed minus .450 seconds). (12:5;
13:11)

The intensity of the molar stimulus trace_is also mathematically
expressible, It is, accﬁrding to Hull, a logarithmic fuhption of the

molar stimulus equivalent of the trace. (12:5; 13:11)

Postulate 3. Primary reinforaeement,.~-Hull held that, although
there may appear to be rather superficially divergent forms of learning,
actually one principle is common to all, This he called the lsw of

primary reinforcement, When an effector activity becomes closely

agsociated with a stimults afferent impulse and if the connection between

them is closely associated with a rapid lessening in the motivational
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stimulus, a change will result in the direction of a tendency for that
stimulus to evoke that response, (12:5-6)

Postulate L. Habit strength as a function of reinforcement.--

Hull held that there was a basic principle of the simple positive gro;th
function. If reinforcements follow each other at evenly distriguted
intervals while everything else is constant, the resulting habit will
increase in strength as a positive function of the number of trials (in
accord with a mathematically expressible formula). (12:6; 13:32; 14:114)

Postulate 5. Primary drive.--There is, with every drive, a

characteristic drive stimulus. (12:6-7; 13:28-40; 14:253) This primary
motivation, at least that which results from food privation, consists of
two multiplicative components:

(1) The drive proper which is an increasing monotonic sigmoid
function of h, the number of hours of food privation; and

(2) A negative or inanition component which is a positively
accelerated function of h decreasing from 1.0 to zero.

Hull found that the functional relationship of drive to one drive
condition (food privation) is that during the time from h = O to about
h ; 3, drive rises in a lirear manner until the function abruptly shifts
to a near horizontal course, then changes to a concave upward course,
gradually changes to a convex-upward course reaching a maximum at about
_h = 59; after that, it gradually falls to the reaction threshold at
about h = 100, (12:6-7)

Furthermore, each drive condltion generates a characteristic

drive stimulus that is a monotonic increasing function of this state,
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Postulate 6. Stimulus-intensity dynamism--When other things are

constant, the magnitude of the stimulus-intensity component of reaction
potential is a monotonic increasing logarithmic function of the stimulus.
(12273 13346)

Postulate 7. Incentive reinforcement.-~-Motivation has two as-

pects: (1) that of drive characteristic of primary needs and (2) that of
incentive, The incentive is that substance or commodity in the environ-
ment which satisfies a need (reduces a drive), Hull stated that the in-
centive component of reaction potential is a negatively accelerat<.’ and
increasing monotonic function of the weight of food or quanﬁity of other
incentive given as reinforcement, {70:7; 13:51§ 14:129)

Postulate 8, The constitution of reaction potential.=-Where con-

ditions are constant throughout leérning and response-evocation, the
reaction potential of a bit of learned behavior at any given stage of
learning is determined (1) by the drive operating during the learning
process multiplied (2) by the dynamism of the signaling trace, (3) by the
incentive“reinforcement, and (4) by the habit strength. (12:7; 13:8)

Postulate 9. 'Inhibitory potential,~-When a reaction is evoked

from an organism, there is left an increment of primary negative drive
that inhibits, to a degree according to its magnitude, the reaction po-
tential to that response. Then, with the passage of time after its
formation, the primary negative drive spontaneously dissipates approxi-
mately as a simple decay function of the time elapsed, However, if re-
sponses occur in close succession without further reinforcement, the suc-
cessive increments of inhibition to these responses summate to attain
appreciable amounts of inhibitory potential, These also summate to make
up an inhibitory aggregate., (12:9-10; 13:74-81)



59

When experimental extinction occurs by massed practice, the
primary negative drive present after the successive reaction evocations
constitutes a positive growth function of those responses., For constant
values of superthreshold reaction potential sét up by massed practice,
the number of unreinforced responses producible by mass extinction is a
linear decreasing function of the magnitude of the work involved in
operating the manipulanda, (12:9-10; 13:74~81)

Postulate 10, Stimulus generalizationo--Stimulu@\generalization

is that reaction in which the original conditioning becomes connected
with a considerable zone of stimuli other than the stimulus involved in
the original conditioning. That is, not only the stimulus connected with
a response acquires a capacity to evoke the response, but other adjacent
stimuli on the same stimulus continuum acquire the capacity also-~though
to a diminishing degree. (12:10-11; 13:86-92; 14:183-199)

In the case of stimulus generalization, a situation may arise
wherein a response occurs sometimes as a reinforced response (with the
stimulus part already conditioned to the response and supposedly adap=-
tive) and sometimes as an unreinforced response (with a stimulus removed
on the continuum from the conditioned part and presumably unadaptive),
This maladaptivity is automatically remedied because the strengthening
of the reinforced connection and the weakening of the unreinforced con=-
nection will tilt the reaction-evocation power in favor of the proper
section of the stimulus continuum, It will also reduce the unreinforced
connection to the reaction threshold., (12:349)

Postulate 11, Afferent stimulus interaction,--When multiple

stimuli act upon a receptor at close to the same time, there occurs an
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interaction either between or among the afferent impulses evoked by the
stimuli, The result is that a reaction potential set up on the basis
of one afferent impulse will show.a generalization to fall to the level
of reaction potential of the modified impulse, (12:11; 13¢953 14347)

Postulate 12: Behavioral oscillation.~-Basically, behavioral

oscillation means that performance varies from moment to moment. Some-
times the organism will return to unreinforced responses even after one
or more successes (reinforced responses), (12:11=123 13:97=99; 143319)

Postulate 13, Absolute zero of reaction potential and the

reaction threshold,=-Hull here expresses the idea that the reaction

threshold and absolute zero of reaction potential are different, A re-
action potential may exist below the reaction threshold, The potential
is not sufficiently high to produce a response; but, in those cases where
several reinforcements are required before reaching the reaction thres-
hold, some potential does exist, This potential is increased with each
reinforcement until the threshold is reached, Then, the organism will
produce a response to the simulus, (12:12; 13:102;5 143344)

Postulate l4. Reaction potential as a function of reaction

latency,--Whenever a stimulus impinges on a normal receptor of an organ-
ism, there is a potential for a reaction; either learned or unlearned.
Other things equal; the shorter the latency, the greater is the associ-
ated reaction potential, (12:13; 13:12-14, 1073 1lh:344)

Postulate 15, Reaction potential as a function of reaction

amplitude, ~=Reaction potential is an increasing linear function of re-

action amplitude. (12:13; 13:108-109)



61

Postulate 16, Total responses to extinction as a function of

reaction potential,=~Unreinforced responses for which there has been

~—built up a reaction potential will tend toward experimental extinction,
The greater the ré;ctipn potential, the greater is the number of massed
unreinforced reactions required for extinction, If the reaction poten-
tial occurred from massed reinforcements, experimental extinction occurs
as a negatively accelerated monotonic increasing funcition of the median
number of massed unreinforced evocations. If the reaction potential were
acquired from distributed reinforcements, extinction occurs as a posi-
tively accelerated monotonic increasing function of the median number of
massed unreinforced reaction evocations. (l2s13; 133110-114)

Postulate 17, Individual differences.--Equations stating be-

havioral laws or principles are concerned with large groups of indi--
viduals, But if older or younger or diseased (etc.) organisms were used,
rather different results would occur. Therefore, the "constants" appear-
ing in the various equations represent primary melar behavior; but these
vary from species to species, from individual to individual, from scme
physiological states to others in the same individual at different times;
and this variation is quite apart from the factor of behavioral oscilla-
tion, (123133 13:115=117).
Habit

Hull based his idea of habit upon reinforcements of an activity
so that the more reinforced the movements, the more strongly h#bituated
it becomes, (12:11ff.) Sometimes a given response is conditioned to
more than one stimulus on the same generalization continuum=-say, first

to one and later the same response is conditioned to a second stimulus.
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In such an event, the habit strength is summated because of the condi-
tioning of the responses to two different stimuli. (13:60-63)

Hull pointed out that responses are never caused by habit alone,
Neither are they evoked by a stimulus intensity, incentive motivation,
nor a gross drive acting alone, The response is actually evoked by all
of these factors jointly making up the reaction potential. (13:123)

Summary of Systematic Behavior

Reinforcing a response a sufficient number of times to bring
its reaction potential above the threshold provides the situation where-
in a given stimulus will evoke that response at a later time., The number
of reinforcements is basic to the habit strength produced.

There are certain variations in response-to-stimulus activity.
One example is that of stimulus generalization in which adjacent stimuli
on the same continuum acquire the capacity of evocation, Performance
also varies from moment to moment due only to natural behavioral oscilla-
tion, Moreover, individual differences may account for much variation of
behavior independently of other variations,

Habit is not describked as being dffferent in any way from any
other conditioned response. It is woven throughout Hull's systematic
presentations of theory.

Hilgard's brief estimate of practice as one of the essentials in
Hull's behavior theory is that

Mere contiguous repetition does nothing but generate inhibi-

tion; all improvement depends upon reinforcement., Hull is in
this respect in agreement with Thorndike and Skinner, and opposed
to Guthrie. Because the amount of reinforcement does not affect
habit strength; provided some minimum amount is present, the

number of reinforcements is the basic variable in acquiring
habit strength, (11:174-175)
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Tolman's Sign Learning

Introductory Overview
Tolman wrote of learning as referring to the phenomenon in which
an individual discovers that a given type either of behavior or of social
technique is; in a partienlar envirommental set-up, instrumental to the
satisfaction of his fundamental drives, ‘When the individual discovers
that the relationships nc longer hold as the envirommental conditions
change, new learning takes place, (24:59)

The drives and aversions.=-~lhe biological drives consist of appe=-

tites (hunger drives, thirst drives, sex drives, general activity drives;,
play and aesthetic drives, and so on) and aversions (fright, aggression,
and gregariousness), In the presence of the drives called appetites,
the individual will, if possible, make consummatory responses that con-
tinue until they tend to bring about a complementary state of internal
satiation, The inciting cause of an appetite is some peculiar internal
metabolic condition that arises in more or less cyclical fashion and is
relieved by the complementary consummatory response, When the goal~
object has been reached and the consummatory response performed, the
resulting state of satiation endures until the next cycle is ready to
begin, (24:9-11) |

The aversions arefdistinguished from the appetites in that they
are set off by evoking envirommental conditions rather than by internal
metabolic conditions, Instead of a metabolically conditioned "getting~
to" a final internal state, an aversion is an ervironmentally conditioned
tgetting~away=from" an actual or threatened state of sufferences.

(24313-12)



64

The social techniques.--lh addition to the biological drives,

Tolman believed that, living in groups as the gregarious species do, it
has been inevitable that they should develop certain characteristic types
of social behavior that he referred to as "social techniques." These
were brought about partly through evolution and partly through individual
experience; but their effect is to serve as techniques for insuring more
food, drink, and so on and less pain and the like, (24:27)

From the experiments and observations, Tolman produced a list of
social techniques that appeared and should be included at the time, The
list contained four subclasses,

A. Self-assertive techniques (such as establishing dominance
status, competitive acquisition, and so on)

B. Self-abasive techniques (submitting, withdrawing from
competition, and so on)

C. Collective techniques (imitation, mutual help and assistance,
cooperative work, and so on) .

D. Collective-assertive techniques (loyalty to the gfoup by
attack on enemies of the grovm, and so on) (24327)

Principles Relating to Tolman's Sign Learning

Tolman thought that much that resulted in theoretical disputes
in learning psychology could be resolved by the recognition that there
are several types of learn.fmg° In his opinion, each of the current
} theories of learning may have validity for one or more of the varieties,
but difficulties arose because psychologists did not recognize that
learning is not all of one type. Tolman recognized six types: (26314L)

1, Cathexes

2, Equivalence beliefs

3. Field expectancies
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4. Field-cognition modes

5. Drive discriminations

6. Motor patterns

Cathexes.--A cathexis is a connection or attachment of specific
responses to specific types of either final positive goal=-object or of
final negative disturbance-object. The learning of a cathexis means that
acquisition of a connection between a given variety of either goal-
objects or disturbance-objects (for example, a given type of food, a
given type of drink, and so on) and the corresponding drive (hunger,
thirst, and so on)., That is, the learning of a cathexis is the acquisi-
tion of the organism of either.positive dispositions for certain types of
goal-objects or negative dispositions against certain types of
disturbance-objects. (26:144)

When a type of goal has been positively cathected, it means that,
when the given drive is in force, the organism will tend to apprehend and
either approach or perform the consummatory reaction upon any instance of
this type of goal presented in the immediate environment. When a type of
disturbance object has been negatively cathected, it means that the
organism will tend to apprehend and either to avoid or to get away from
any instance of this type of disturbance-object presented in the
immediate enviromment, (26:146)

Tolman believed that animals and human beings acquire positive
cathexes for new goal-objects by trying out the corresponding consumma-
tory reactions and finding that they work--that they reduce the corre-~
sponding drives. Tolman believed in the efficacy of either reinforcement

or need-reduction in the development of the cathexis. He thought that
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the number of repetitions and the amounts of need-reduction per repeti-~
tion would turn out to be the two major causal variables in the develop-
ment of cathexes. However, he said that not enough good experimental
evidence was yet available for this conclusion, (26:146-147)

Once a positive cathexis is acquired, it may be de;acquired if
subsequent appropriate consumatory reactions failed to be reinforced.
The cathexis, with the failure of reinforcement, woﬁld weaken and
eventually be broken; and de-acquisition of the cathexis would be com-
plete, (26:147)

Does either forgetting or weakening of a cathexis take place with
the mere passage of time? Tolman felt that there is no controlled evi-
dence of phis, but he supposed that it does occur, is extremely slow, and
probably takes years for cathexes to disappear thrdugh mere passage of
time and lack of exercise. (26:147)

The conditions for the acquisition of negative cathexes seem to
be through negative reinforcement (pain or some other noxious physio-
logical state), Experience suggested to Tolman that a single negative
reinforcement may have a comparatively very strong and persistent effect.
(26:147)

The de-acquisition of negative éathexes is accomplished when the
individual remains in the presence of the fear-cathected type of object
under conditions in which this type of object does not lead to any
noxious physiological result. There is;, however,.very little forgetting
as a result of mere passage of time and lack of exercise, and Tolman
pointed out that the same old fears ss often seem to endure for a life=-

time, (26:148)
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Fquivalence beliefs.~-By an equivalence belief is meant that a

cormection exists either between a positively cathected type of gecal and
a type of subgoal or between a negatively cathected type of disturbance-
object and sub~-disturbance-object or foyer. During any period in which
such an equivalence belief holds, the individual will tend either to
approach the subgoal or to avoid such a type of foyer with almost the
same readiness with which he will either approach a final goal or avoid
a final disturbance-object. (26:144~145)

A distinction is made between these beliefs, as such, and the
apprehension of objects as appropriate means leading to positive goals,
For exaﬁblé, a student may work for high grades in a course in order to
obtain the love and respect of either a parent or a teacher, He may,
however, accept these grades as the end result rather than as a means to
an end. Then he has accepted as the equivalent of the goal what was
originally merely a means, Thus, he experiences a drive reduction when
reaching this means whereas ordinarily the drive reduction would have
taken place in reaching the goal, (26:148)

Tolman said that he was in the dark as to laws for the de-
acquisition of equivalence beliefs., He felt that this was especially
unfortunate because he beiieved that a large part of clinical practice
consists of an attempt to break erroneous equivalence beliefs, There-~
fore, while the equivalence belief is not misleading (in the sense that
it actually is followed by the true goal), it probably serves some
physiological economy, But when an equivalence belief persists when it
no longer leads to the true goal, it then would seem bad. The individual

experiences some drive reduction, but most of his actual drive remains
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unsatisfied, It is not known how these equivalence beliefs are broken.
(26:149)

Negative equivalence beliefs cannot be clearly differentiated
from negative cathexes. The laws and the conditions for the acquisition,
the de-acquisition, and fofgetting are clinically important; but thé |
evidence concerning these is not clear. (26:150)

Field expectancies.=~Also called "sign-Gestalt-expectations,"

field expectancies mean that when an organism is repeatedly presented
with an envirommental set-up through which he moves and relative to
which he is sensitive, he usually comes to apprehend not only each group
of immediate stimuli; but, on the apprehension of the first group of
stimuli, he also becomes prepared for the further stimuli, Such "sets!
enable the organism to exhibit appropriate short-cuts or round-about
routes not previously practiced. The acquisition of such sets also makes
possible the phenomenon of latent learning, (26:145)

Earlier, Tolman had referred to either the remembered food or
distant maze features as "significates" rather than sign-Gestalt-
expectancies, The immediate envirommental features were called "signs."
He called "means-end-relations" those relations leading from commerce
with the signs to commerce with the significates., (25:135-136)

When an individual is practiced in a particular set of activities
in a particular enviromment, an essential part of whatever he acquires is
an expectancy, a cognitive structure, and a cognitive map., Unless moti-
vation is in force at this time, nc¢ learning would take place, The
presence of reinforcement in a particular locus makes that particular

locus a goal that determines the performance that wili take places
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however, the reinforcement does not stamp in S-R connections. Rather,
it probably gives a special vividness to that locus in the total field of
expectancy. (26:150-151)

To understand the acquisition of field expectancies, one must
understand the perceptual sensitivity that may be expected of the in~
dividual. The field expectancies can include only those aspects of the
environment that the organism can perceive, Second, one must know the
facts concerning the ability of the organism under the particular condi~
tions of motivation to connect and associate the different parts of the
field so that when he is in one part of the field he will remember what
was present in other parts. Third, one would need to know the facts con-
cerning the inference abilities of the individual. Tolman believed that
the specific apparatus in terms of laws and principles governing these
things are not, yet known, (26:151-152)

The de~acquisition of field expectancies is assumed to take place
when the structure of the field is so changed that the original expec-
tancies are no longer suitable, In this enviromment, de-acquisition
takes place, (26:152)

True forgetting, weakening as a result of the mere passage of
time, does take place with field expectancies. Neither cathexes nor
equivalence beliefs are forgotten; however, particular envirommental
layouts that are not experienced for a long time are forgotten according
to the sorts of laws that the Gestalt psychologists have uncovered. The
remembered environmental layout becomes changed--either simplified or
sharpened, as well as weakened by the mere passage of time. Some fea~-

tures may become enhanced, some either minimized or dropped, and some

wholly new features may be added, (26:152)
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Field-cognition modes.~-The final form and range of any field

expectancy is a function not only of repetition but also of perception
and inference. The modes of functioning of perception, memory, and
inference were called field-cognition modes by Tolman., He asserted that
during a learning experiment a specific new field expectancy might be
acquired, but that new ways of perceiving, remembering, and inferring
might be acquired also, These new field-cognition modes will then be
utilized by the given organism in still other envirommental set-ups,
(26:145)

The area of field-cognition modes is where Tolman said that he
felt least confident; and sometimes he referred to the perceptual,
memorial, and inferential modes as "lores," He discussed experiments in
which subjects used slight marks, although oftén not consciously per-
ceived, as signals that cards were in shadow and were actually lighter
than the shadow might indicate.. He thought that in so far as this ten-
dency would transfer to new situations, it would be an example of an
acquired perceptual lore. (26:152)

Helthéught that memorial lore is relatively simple., The princi-
ple seéms to Be that, if a certain sequence of events has cccurred once,
this same sequence of events is likely to recur on subsequent occasions,
The complementary principle is that of probabilities of occurrence and
enables the subject either to expect or to remember not one hundred per
cent sequences but probable sequences, (26:152~153)

The inferential mode in its simplest form would be to a consider-
able extent innate like the perceptual mode and the memorial mode. It

would consist of the simple rules of space, time, force, and quantity;
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and the rules are carried around from one specific situation to another
and govern our apprehensions (our specific field expectancies) for each
new envirommental field, (26:153)

Tolman thought that the conditions and the laws for the acquisi-
tion, de-acquisition; and forgetting of the perceptual, memorial, and
inferential modes were areas in which there is as yet very little infor-
mation, (26:153)

-

Drive discrimination.--Tolman was convinced that, f£rom some

experiments on latent learning, it was clear that individuals were often
unable to discriminate between various drives--hunger and thirst, for
instance. In some.experiments, there were difficulties in the rats
knowing whether to act so as to reduce a hunger drive or to act to reduce
a thirst drive, In other experiments, the ability to discriminate was,
however, learned., (26:145-146)

The difficulty shown in rats of discriminating between one drive
and another, Tolman believed to be present also in human beings. He be=-
lieved that similar learnings are required of human beings and that the
task of psychotherapy often was to help the patient to learn to discrim-
inate his real drives and needs. Again though, Tolman said that there
are almost no experimental data for either rztz or men as to how one
learns, unlearns, and forgets thess urive discriminations, (26:153)

Motor patterns.--ToLi:m does not hold, as do most behaviorists,

that 211 learning is the attachment of responses to stimuli. Cathexes,
equivalence beliefs, field expectancies, field-cognition modes, and drive
discriminations are not stimulus-~-response connections but are central

phenomena, Each can be expressed by a variety of responses, but the
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actual nature of the final responses is also determined by the character
of the motor patterns available to the organism, Thus, Tolman was inter-
ested in the laws and the conditions governing the acquisition of motor
patterns purely as such, (26:146)

Tolman agrees with Gutﬁrie that the conditions under which a mo-
tor pattern is acquired may be those in which the given movement gets
the individual away from the stimuli that were present when the movement
was initiated. Any response that goes off will get conditioned (without
reinforcement ) and will remain conditioned to those conditions because
no other movements have a chance to occur and to displace it. Once the
movement sequence gets learned in one situation, it is then available
and ready to be tried in other situations, These skills are carried
around as potential equipment for behavior in new situations,
(26:153-154)

Motor patterns likely do not become available only in separated
fashion, They may be learned in the larger setting of goal=directed
activity, When specific movements do not succeed, trial and error
supervene and new movements get a chance to become conditioned,

(26:154)

These motor patterns may become unlearned, for example, through
modifications as they occur in new envirommental situations., Tolman
assumes forgetting by pointing out that one's skills do seem to get
rusty through lack of exercise and with the passage of time, (26:154)

Summary of Sign Learning
Learping takes place by the discovery of the individual that a

certain type of response is instrumental in the satisfaction of his
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fundamental drives, This learning is of several types. A cathexis
occurs as a comnection between specific responses and specific types of
goal-objects or disturbance-objects. An equivalence belief occurs when
there is a connection between a cathected goal (or disturbance-object)
and a type of subgoal (or sub-disturbance-object). When the organism is
repeatedly presented with a particular envirommental set-up to which he
is sensitive, a field expectancy develops. The ways of knowing any field
e;pectancy are.called field-cognition modes and the field‘expectancy is
a function of repetition, perception, and inference, Tolman vhought that
one form of iearning was drive discrimination because an individual may
not always be able to discriminate among various drives, Some, but not
all, learning obtains by the attachment of responses to stimuli, The
learning of motor patterns is a matter of stimulus-response connections.
Hilgard's brief estimate of practice as one of the essential ele-
ments‘in Tolman's sign learning is that
| The law of exercise is accepted in the sense of the fre-

quency with which the sign, the significate, and the behavioral

relation between the two have been presented. IExercise is not

the cause of the initial sele¢tion of the right response., Mere

frequency without "belonging" does not establish a connection.

After a response has been learned, overexercise tends to fix it,
making it unduly resistant to change, (11:215-216)

Classical Gestalt Theory: Koffka, Kohler,

Wertheimer, and Wheeler

Introductory Overview
A systematic freatment of the principles and the problems of
psychology developed around the German word, Gestalt, expressing a cen-
tral interest in the configuration found in psychological perception.

Particularly outstanding in this development are Wertheimer, Koffka, and
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Kohler; and their work and the men themselves soon became wel} known in
American psychology.

Instead of "connections” and "bonds" describing the relationships
that obtain between situations and some resulting state of affairs, the
Gestaltists talked of "traces." The trace hypothesis is an involved one
that Koffka required more than a hundred pages to present. (15:423-528)
Essentially, the hypothesis includes assumptions |

1. That a trace is that which persists from a prior experience
go that it represents the past in the present;

2, That a present process is posited in such a way that it can
either select, reactivate, or communicate in some other way with
the trace;

3, That with the communication of a present process with a
trace there is a resulting new process of recall or recognition.

Two words are of particular importance here: '"process" and
"trace.," A process is that which goes on because of the present stimu-
lating situation; the trace is the result (what is left over) of earlier
processes,

Some processes are dependent on stimuli, When these occur for a
second time, the organism may react different1y because the second occur-
rence may be recognized as familiar, These processes may undergo change
with a single sustained presentation,

It is to be remembered that in association as a basis for repro-
duction, any group of stimuli that represents a considerable fraction of
the original constellation of stimuli will not necessarily reproduce
those parts of the original process whose stimuli are not actually given.
Rather, the missing elements may be such that the remaining parts of the

constellation no longer suggest either the functional whole or the
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original process; and, consequently, this new process will not be able

to reproduce anything on the basis of that trace. Actually, reproduction
will be restricted to those cases in which the process acting as the ex-
citant of reproduction is sufficiently similar to a partial process of
the original whole to suggest that whole., Reproduction also will be much
more restricted when and if the organization of the excitant becomes

foreign by being embedded in a somewhat different enviromment.,

(17:311-315)

Laws Relating to Gestaltism: The Law of Pragnanz

The general guiding principle regarding psychological organiza-
tion is somewhat summed up in what was called the Law of Pragnanz. The
German word, although not translated in any literature, carries with it
the intent of "compact but significant." Briefly, it is formulated to
state that psychological organization will always be as "good" as pre-~
vailing conditions will allow. Good is not defined, but it embraces such
proéerties as regularity, symmetry, simplicity, and so on, (15:110)

Wertheimer supposed that the Prédgnanz principle was regularly in
evidence in the personal, social, and political contexts as might be
found in political discussion and political views. It would be realized
in the almost irresistible tendency, the strong desire, to get at a
simple and decisive structurization of the field, There would be an at-
traction toward getting at a clear-cut orientation so as to act sensibly
and not be blind to the implications of the topic at hand. (28:199)

Of the laws first enunciated by Wertheimer, four in particular

were accepted by Koffka, These are the laws of similarity, proximity,
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closure, and good continuation., They also serve as further explanation
and clarification of the Pridgnanz principle.

The law of similarity.--According to the law of similarity,

similar things tend to be perceived as a group. As an example, on enter-~
ing a room, one sees the peopie within it as a group of people rather
than as so many individuals who basically have no relationship ﬁith one
another, They are a group of people distinct from the other objects in
the room and somewhat distinct from spatial relationships., On remaining
in the room for a length of time, a new organization may take place so
that one now feels a part of a group that was at first external to him-
self, If there are circumstances (such as a notable difference in the
mode of dress) that mark one as distinct from the others, he feels out of
place even when no social mistake has been made, There is the constant
recognition that one of the members will not fit into a group of similarg
individuals., That is, the organization would be more nearly "good" ex-
cept for the uncomfortable dissimilarity. (15:654)

The law of proximity.--The factor of proximity, in which items

that are close tegether tend to appear as a group, is easy to illustrate

with dots and lines. Two illustrations follow. (15:164)
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In both instances, the nearer items tend to appear as pairs.
These dots and lines unite in such a way that they appear as a group of
paired items and the entire group can be easily perceived at a time. By

giving special attention, the more distant ones can be seen as pairs; but
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this is not easy to do. Also, seeing two of the distant ones as pairs
causes the observer to lose much ability to recognize other similar pairs
at the same time. The nearer ones appear easily as pairs and gain in
stability by increasing the number of "paired" groups. There are; of
course, limits to this law: when the distances become too great, no
unification occurs, Moreover, the shorter the intramembral distance, the
more stable the unit will be. (15:164)

The law of closure,~~This law asserts that closed areas seem to

be self-sustaining, stable organizations. This could be illustrated by
either an enclosure, a circle, a square, or any number of other closed
figuregs--either geometric or other. (15:151)

Additional proof of this tendency can be shown in the ieproduc-
tion of figures that produce closed organization against the factor of

proximity as can be seen in the following illustration.

S T

If the proximity factor prevailed, the vertical lines that are nearest
each other should form themselves into pairs. This, however, does not
take place. The vertical lines that form themselves into groups are
those which are three times the distance as those which might have ap-
peared as paired lines by their proximity. A closed space seems to be
"implied," and closure takes place utilizing those lines necessary to
effect it. The suggested closed space takes on organizational stability7

(15:167-168)

The law of good continuation.--This law refers to the tendency of

certain form to appear to continue its suggested form even beyond the



78

actually existent parts of the form. For example, a straight line is a
more stable structure than a broken one; and, other things equal, organié
zation will occur in such a way that a straight line will continue as a
straight line. Generalizing further; a circle will continue as a circle,
an ellipse will continue as an ellipse, and so on., (15:153)

An example is given in which external forces prevent good con-
timuation. In phe following figure, the result is an esthetically
unpleasant impression because the proper continuation of the four semi-

circles is interrupted. (15:153)

The Effects of Repetition

Repetition in mostugituations is linked with learning. In some
cases, an activity improves.through practice while in another case there
may not be learning. If this is true, the reason must be that the traces
are different in the two kinds of practice so that the difference
accounts for the difference in the effects of practice. This does
not mean that the traces of the two accomplishmeﬁts are different.
Rather, the conditions under which the activity took place are different,
For example, when a child plays with a typewriter before he can read and
write, no gain in typewriting ability may be brought about, Ahother per-
son's manipulating the typewriter might result in a gain in typewriting
ability, (15:537)

Generally, the trace field, a remnant of a process distribution,

has nothing in it that would make the process distribute itself in any
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direction that is different from the one to which it owes its very
existence. It is ordinarily seen in practice that the repetition of an
activity will create an aggregated trace system. This trace system is
such that the activity will become more stable and regular. Thus, this
stability and regularity exclude variation into a very different
activity--activity B rather than activity A, for example. (15:537)

It is to be noted that, generally speaking, if a particular ac-
complishment involves certain aspects, ény improvement can occur only
in those aspects which were represented in—ghe.process and thereby left
in the trace system. In the performance of a particular accomplishment ,
an aspect which was accomplished but not actually performed will not be
affected by the practice. This is true even though other aspects of the
accomplishment, present in the performance; may have been greatly affec-
ted by the performance, (15:537)

Repetition of either an occasion or the same accomplishment may
have two very different effects on learning. On one hand, it gives an
opportunity for a particular process to occur for the first time. Until
then, it has had no influence on later performance; later, it may. On
the other hand, once a particular process has occurred, each repetition
will add to the particular trace system or aggregate and thereby exert an
influence on later performances. Thus, because repetitions have a dif-
ferent function before and after the occurrence of a particular aspect,
mere counting of repetitions does not, of itself, provide a very valuable
means for better inderstanding of the learning process unless it is
known beforehand that the process in which one is interested occurred at

the first repetition. (15:538)
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Repetition can, without a doubt, be a very powerful factor in
stabilizing traces., It is to be noted; however, that the repetition
does not mean the strengthening of one trace, but the building up of a
trace system composed of as many traces as there have been repetitions.
The important thing in this case is that there is a loss.of consolidation
of a single individual trace, but this loss is accompanied by a gain in
the stability of the trace system, In learning a particular skill, the
individuval lessons which tcok place are soon forgotten; and the clumsy
movements in the early lessons will have become impossible., What has
happened is that the traces of the first lessons have become changed by
the aggregate traces produced by the many repetitions, and this aggregate
of traces is responsible for the improvement of the skill, (15:545)

Koffka points out that there is a possible conflict between two
kinds of availability of the communication between a specific trace and
a process, He suggests that the question of how traces become available
for such new processes cannot be answered; however, he continues,; the
conclusion is fairly safe that conditions that make a trace more and more
available for the mere repetition of one process will often make it, at
the same time, less available for other processes. Thus, cautions
Koffka, an educator should be especially conscious of his aims when he
decides to apply drill as a learning aid: the drill that will .no doubt
make the traces more and more available for one kind of activity may at
the same time narrow the range of availability. (15:545)

It is noted by Koffk;, as well as other psychologists, that repe-
tition may lead to bad habits, as well as good ones. Therefore, the

early incorrect learning may make it very difficult to perform in a more
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desirable way later, It is difficult to learn to pronounce a word cor-
rectly after one has aéquired a habit of pronouncing it incorrectly., In
the acquisition of a motor skill, one may easily start "wrong" and then
acquire bad habits that will prevent one from really performing the
activity in the desired way. In those cases, practice does not lead to
an optimum from the point of view of adjustment to a specific situation
although modifications produced through such bad practice may have a
direction toward the final aim, This position of Koffka in no way con-
flicts with Dunlap's position that a bad habit is often more easily
broken by repetition., Rather; in the cases considered by Dunlap, the
repetition takes place with the knowledge that it is bad; and practicing
with the knowledge that a habit is bad introduces an entireiy new set of
conditions., (15:536)

The ease of communication between a trace and a process may not
remain constant. After the learning process, that which was learned does
not simply decay by the mere passage of time. Rather; a form of activity
that is similar to the thing learned may cause a considerable amount of
retroactive inhibition immediately after the learning period; and the
learning is not so easily recalled. However, disturbances to recall
that occur later do not seem to have the same effect. As the trace
grows older, it does not seem as susceptible to retroactive inhibition as
it does immediately following the learning period. (16:33=37, 149-156)

Kohler indicates that disturbance to fetention may occur also
when the disturbing activity occurs immediately before learning., He
called this "proactive inhibition." Retroactive inhibition is stronger

the more closely subsequent processes resemble original learning, and it
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is also true that mental work which precedes learning will distrub re-
tention the more so if there is greater similarity. (16:33-37, 149-156)
The Acquisition of Skill

In the development of the trace theory, Koffka relied rather
heavily on three foundations., These foundations were temporal units,
recall (reproduction), and recognition. In these three functions, the
past is somehow present in the accomplishment of the moment. One fact,
as a later fact (or activity, etc.), follows upon and stands in a defi-
nite relationship to preceding ones. One recalls a former experience or
recognizes a present object as having been encountered in the past. In
these cases; the past is continued in the present datum. This is not
descriptively accurate, however, in the case of an acquired skill. The
experience of a skilled performance today has a much less specific rela-
tion to the past than do the three functions just mentioned., The pol-
ished performance of the present skill is functionally related to former
experience, but is not a reproduction of the clumsy performance in the
past, Further, the acquisition of a skill (such as typewriting) does not
mean the ability to do a specific thing but to perform in a wide variety
of ways. It is not that one has learned to make a small number of very
specific movements but that he can act in the proper way in a wide
variety of ever-changing situations, (15:506)

After accepting the fact of improvement by practice, how does
one account for this improvement in terms of trace-process dynamics? A
process cannot be improved by rapetition before the process has occurred.
No matter how primitive the first occurrence of the process may appear in
comparison with its later stages, it must occur in order that improvement

may take place. (15:553)
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Improvement by practice raises the question of why repetition has
the effect that it does. A certain performance leaves a tracé; there-
fore, improvement must be due to the effect of this trace. If the trace
is not stable, it is under stress toward stability, Therefore, its field
influence will be such as to produce a process that, in its turn, will
react on the trace so as to make it more stable, That is, the trace
would not favor a mere recurrence of the old process to which it owes its
existence but rather the occurrence of a more stable process., In this
way, the trace would lead to improvemento. (15:553-555)

Koffka considered the low survival value of an unstable trace as
against the high survival value of a stable trace system, Also related
is the tendency of an unstable trace, before it disintegrates, to change
in the direction of greater stability. This would be.compatible with the
fagt that a performance after a period of rest is often better than at
any previous learning period., If experimental work should establish this
point, it would also explain one of the best established facts of learn-
ing: the advantage of distributing the repetitions over a long period of
time as compared with their accumulation in a few large blocks.,
(152554-555)

Wheeler (30:376) noted thét, whenever the development of muscular
skill is involved in learning, the first performance is both gross and

awkward, This occurs because the performance is undifferentiated. Those

skilled responses that are characteristic of later performance in the
learning process occur because differentiation causes a greater ccm-
plexity of finer muscular adjustments and because there is a greater sub-

ordination of the refined movements to the tol.al pattern.
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The Idea of Insight

Gestalt psychology is notably in contrast with some other ap-
proaches in its inclusion of insight. Wheeler (29:185) made special
efforts éo gxplain ingight. Insight is, he said, "a field property of
the response when vieﬁed from the point of view of the subject."

An organized responsé characteristically is directed toward a re-
mote end., When a new stimulus-pattern presents itself, movements are
still directed toward a remote end; but the organization is a new one,
Frequently, depending on how much the situation has been changed, the new
response is correct the first time in reaching the goal because the act-
ing organism has either a grasp or an understaﬁding of the new situation
without actual experience in that situation,- (29:191-192)

Wheeler (29:191-192) gave three criteria for describing insight.
First, behavior is modified and results in correct responses the first
time, The second is that responses are transposable from one problem
to another., Third, there must be such configurational character of the
response that'it is a reaction to a total pattern of stimuli, That is,
regponses may be made to either "the dimmer of two lights" or "the darker
of two grays" rather than to either an absolute light intensity or an
absolute shade of gray,

According to Wheeler (29:270-271), growth includes both matura-
tional growth and learning that is a growth and discovery process.,

Growth as learning expresses itself in two ways: as insight into new
situations and as the making of new muscular coordinations, Moreover,
learning involves the understanding of the new problem as a whole, Be-

havior is said to follow laws that do not permit of learning by parts so
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that the "part method" is actually an illusion. When the task is too
long or too difficult to be learned by the "unmodified" whole method,
a mediating method must be employed; yet all material presented for
learning should contain as much logical form and coherence as possible,
The problem is in the selection of conditions, under laws of wholes,
for optimum learning., Further, learning is ineffective in proportion
to its dependence upon sheer repetition and drill,

Summary of Gestalt Theory

The Gestall system revolves around a system of traces that are
instrumental in communication between a present process and an earlier
posit. The interaction of traces and processes is such that they obey
laws that have a particular central tendency toward some type of clear
and decisive structurization of the field,

Learning is integrally linked with repetition, and through repe-
tition various learnings may take place. In general, an activity asso-
ciated with a trace system will become more stable and regular through
repetition rather than vary into something quite different. However,
repetition of the cccasion tends not only toward stability on the one
hand but also to make opportunity for other processes to cccur for the
first timej; thus, a different kind of performance may occur in relation
to this trace system later on, Repetition or drill that makes traces
more available for one activity may also make these less available for
other activity.

An acquired skill is in some ways unique. The performance of the
skill ié less related to specific past occasions than is generally true

of other learning, The performance of the skill actually involves
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facility in a wide range of changing situations rather than facility in
a few specific movements.

Practice improves performance in a certain skill because it gives
opportunities for new processes to communicate with traces and because
the instability of certain traces in the trace field produce effects that
tend toward a change for greater stability in the process.

Iearning is not explained entirely by conditioning either through
repetitive presentations of stimulus and response or through trial and
error. The learner is often able to comprehend the field as a whole, and
through this insight, he is able to respond to a new situation in a cor-
rect, manner on the first try. As a matter of fact, the comprehension of
relationships is fundamental in learning.

Hilgard's ovrief estirave of practice as one of the essential ele-
ments in Gestalt theory is that

Changes go on within repetition, not as a result of repetition,

Practically all psychologists now agree that this is so; but they
differ with regard to the pertinent processes which go on within
the repetitions., From the gestalt point of view, repetitions are
successive exposures, bringing to light relationships to enter
into restructurization, To Koffka, they also make possible the
consolidation of trace systems, which is as near as any gestalt

psychologist comes to saying that responses become fixed by
repetition, (11:252)



CHAPTER III

INVENTORS! VIEWS CONCERNING THE ROLE OF PRACTICE

IN CONNECTION WITH THE LEARNING OF SHORTHAND

The_gurpose of this chapter is to ascertain and combine ideas
from the inventors of the Gregg system of shorthand (John Robert Gregg,
Louis A, Leslie, and Charles E, Zoubek), These men have substantially
influenced teaching method and, coﬁsequently, some learning conditions.

John Robert Gregg developed his first interest in shorthand at
about the age of ten. He chose the Odell version (71:5) of a system by
Samuel Taylor, published in 1786, Success with that system was followed
by an inbreased and broadened interest in other systems as well. There~
upon, he not only learned other systems but also gave much study, ex-
ploration, and thought to a comparison of the merits of various systems.
(71sh=6)

In 1885, at the age of eighteen, he saw his first efforts at in-
venting a shorthand system culminate in the publication of a system
called Script Phonography. The plans had been made with another man, but
Gregg received no recognition when the work appeared under the other
man's name as sole author., Embittered but not stopped, Gregg continued
his efforts at producing an ideal system, His own publication did appear
in 1888. It was a small. 28-page pamphlet entitled "ILight~Line
Phonography." (71:8=12)

87
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The first American edition of the system was published in Boston
in 1893 as "Gregg's Shorthand" which later became "Gregg Shorthand." The
title was changed because "Light~Line" was already registered in Washing-
ton by another non-shaded system, but Gregg did give the edition a sub-
title of "A Light-Iine Phonography for the Million," The system this
time appeared in two parts of 36 pages each. The pamphlets were then
called "Part I: The Elements" and "Part II: The Reporting Style."
(3L3h55-458, 480)

With each revision and edition, some change was made in rules of
writing; and the number of specially abbreviated words or “word signs"
tended to increase so that the original group of 42 was enlarged to 159
in the revised edition in 1897. These "word signs"‘eventually became
known as "brief forms." (34:455-458, 480)

The struggle to get the Gregg system accepted and established was
a considerable task. Modern shorthand had been well developed since the
sixteenth century, and some systems were strongly entrenched when Gregg
began, But the eventual acceptance of the system was such that Gregg
could say in 1947, near the end of his life, "The Gregg Shorthand Manual
has had the largest circulation of any book in the world within the life-
time of the author and is used in thirteen different languages." (71l:vi)

The Gregg system continued to achieve more and more prominence.
The well-known Anniversary Edition appeared in 1929 with further revision
of the system, With this edition, the system reached its maximum in
memory load for the learner. The load resulted both from the number of

principles and the greatly increased number of brief forms.,
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Leslie, a long-time employee of Gregg, became convinced of the
practicality of extensive reading of shorthand notes as a learning method
in the 1930's. He began to experiment with the method and won adherents
to it even before either he or the Company had many teaching materials to
offer. He did, however, follow through; and the "Functional Method"
was published in 1936, ZLeslie was listed as author. The emphasis on
reading may have been more apparent with Leslie but it did not belong to
him alone, At about the same time, Gregg (36:15) indicated to students
that they must devote much time to reading artistic shorthand notes as
all expert writers had done.

The next publication containing a revision of the system appeared
in 1949 under the names of Gregg, Leslie, and Zoubek., This new "Gregg
Shorthand Simplified" was published after the death of Gregg, but it
changed the author-image associated with the system and established
leslie and Zoubek as co-inventors with Gregg. Many significant changes
took place in the Simplified edition., A number of principles were
eliminated., Some were either eliminated or changed because they were in-
frequently needed, and some changes were made because the inventors be-
lieved that they could produce either a lighter memory load or more
facile outlines even though they might be longer. The number of brief
forms was reduced to 184 shorthand forms to represent 227 longhand or
printed words,

The Simplified edition was followed by the most recent revision,
the Diamond Jubilee Series in 1963, This was another stép in the same
direction established in 1949--a great simplification of the system and

fewer brief forms, The brief forms were reduced to 129 forms that
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represented 148 words. The name of Gregg still appears on the Manual,

together with the names of Leslie and Zoubek.l

Basic Ideas Relative to the Teaching of Shorthand

In the evolution of the Gregg sysfem of shorthand and the changes
that occurred, there can be seen concurrently developed ideas on teaching
and learning. Gregg was, of course, the mastermind behind the system and
most influential in determining the teaching method, Leslie, with the
approval of Gregg, assumed more and more importantance in determining
teaching method., As Gregg wrote less and less, Leslie published more and
more, The progression of influence and volume of writing continued from
Gregg, to Gregg-Leslie, to Gregg-Leslie-Zoubek; and to Leslie-Zoubek.

This writer excludes his views in the presentation of this
chapter., The material contained in the chapter is developed from exten-
sive examination of the published statements of Gregg, Leslie; and
Zoubek,

Leslie (65:377) believes that little significant research has
been done in business education that affects the teaching of shorthand.
He indicates that nearly all the research is done by candidates for
master’s and doctor's degrees and that few of the problems which concern
the teaching of shorthand can be satisfactorily settled within the limits
of either an ordinary thesis or a dissertat:iono

Leslie recognizes four major groups of shorthand learners: (1)

stenographers, (2) shorthand reporters, (3) shorthand teachers, and (4)

lJohn Robert Gregg, Louis A, Leslie, and Charles E, Zoubek,
Gregg Shorthand Manual, Diamond Jubilee Series (New York: Gregg Publish-
ing Division, McGraw-Hill Book Company, Inc., 1963).
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shorthand inventors and editors. In his opinion, each of these requires
a different type of learning experience to attain his different particu-
lar objectives. The easiest of these groups to train (and also the most
numerous group) is composed of persons with a stenographic objective,
These learners require less writing speed than the reporting group and do
not need the degree of theoretical knowledge of the shorthand system re-
quired by the teacher., ILeslie emphasizes repeatedly fhat it is not
necessary for the stenographer to know every brief form, abbreviating
device, and theory rule., He holds that an attempt to impose such knowl-
edge on the average stenographic learner defeats its own purpose by ham-
pering the development of the learner's stenographic skill., Further, he
believes that there are no compensating advantages. (65:3)

Gregg (37:116) did not share this belief in this degree of free-
dom from observance of all principles, He believed in the advantage of
mastery of "every unit, every principle, every drill.," Gregg urged that
such mastery virtually assures relative ease in taking unfamiliar
dictation,

There is constant emphesis by Leslie and Zoubek against the
teaching of careful analysis‘of the system even when the learner intends
to become a teacher of it. Leslie argues for an order of learning that
permits the development of skill first and the development of theoretical
analysis of the system last--if at all, To do otherwise, Leslie main-
tains (65:437), is to invoke a situation in which there will be great
difficulty and many i‘ailﬁres° Zoubek remarks (81:25) that the student's
skill will grow only when he is either reading or writing shorthand and

that discussing shorthand adds nothing to the skill.
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Apparently, a good performer need not know either how or why he
succeeded, Thus, the type of learning that may be desirable for the
future teacher of shorthand is not advantageous for the stenographic
learner, Perhaps, even the training which is necessary for the teacher
frequently prevents him from developing into a good performer. Such a
situation produces very good performers who are poor teachers and good
teachers who are poor performers., Leslie charges that, unfortunately,
too often the teacher prevents his learners from becoming expert short-
hand writers because he insists upon teaching his classes in the same
analytical way in which he himself learned the theoretical implications
of the system. (65:435-436)

Distinctions between learning to act according to a principle and
learning to memorize a rule have been prominent in the literature of the
inventors. Gregg (55:15) advocated quite early that learners know the
reason for practice and that learners understand the principle to which
their practice applied. He said ip was sufficient with the fundamental
rules or principles to expiain that they represent the natural way of
writing the forms, Gregg may not always have made a clear distinction
between his use of "rules" and "principles,' but even then, in 1916, he
stated (55:25) that a practical understanding of the application of a
rule is vastly more important than a knowledge of the exact wording.

Gregg later suggested (40:451) that the review or study of rules
merely as rules is of little value, The value lies in the ability to
picture the application of the rule in a large number of situations.

The review method of applying the rules is of great value by creating

word-building power. Again, he gave advice on learning shorthand by
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instructing (35:281-285) that the student should not worry about the
wording of the rules, Shorthand is easy to learn, he believed, by writ-
ing the outlines as theyare given without wasting time to question
whether or not they should be written differently.

Zoubek (76:8) expresses an opinion concerning the préparation of
shorthand users, He agrees that the rules for writing shorthand outlines
must not be taught to stenographic learners; but he also expresses doubt
that a knowledge of rules is of any value for teachers. Leslie and
Zoubek (68:55) are emphatic in their opposition to the use of rules in
learning shorthand in saying that "at no time, in any way, for any rea-
son, should the learner be given any reason to suppose that shorthand
rules exist."

For adequate competence in the performance of the skill, Leslie
(65:435-436) suggests that the ideal training of a shorthand teacher
would be the acquisition of 100 words a minute of shorthand without con-
scious thought or direction. Thus, the teacher would experience the
right kind of skill learning and have a chance to observe the right kind
of skill teaching. (The stenographic objective is 100 to 140 words a
minute,) Then, only after attaining a proper degree of competence as a
performer would the teacher in training be given the additional work in
shorthand analysis that may be desirable, However, that sequence is not
always the .case,

The inventors point out (69:2) that the attainment of shorthand
skill is reached only through proper practice. Only well-directed,
properly-spaced, and regular practice will enable the learner to achieve

a gignificant degree of shorthand skill,
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The shorthand teaching objective, according to Leslie (65:119,
154) is primarily that the teacher (1) have an understanding of the
knowledges and skills associated with the shorthand system and (2)
possess a systematic plan for directing the learnerfs acquisition of
those knowledges and skills., That is; the teacher functions to make sure
that the shorthand learner is given opportunities to make the proper
growth in the use of the skill and to see that the mental organization
proceeds in the right order. In this way, the teacher will know both
the proper learning conditions and the principles of the system so that
he may be sure that he gives the learner the right opportunity to acquire
what he needs at the right time in the right way. Again and again,
though, there is Leslie's emphasis upon the idea that any specific aware-
ness, or analysis, or the rules of the system is detrimental because an
awareness of these things prevents one from acquiring great skill in the
art of shorthand. The emphasis is always on the "science" of shorthand
for the teacher and the "art" of shorthand for the stenographic learner.

In order to report from a large variety of material in an organ-
ized manner, certain outlined items have been selected for the means of
collecting ideas, Two major groupings are used. These are (a) reading
as a shorthand learning activity and (b) writing as a shorthand learning

activity.

Reading as a Shorthand learning Activity

Gregg (4431713 39:40L), writing to students, asserted that the
first objective with an assignment of new theory is to become acquainted
with the new principle so that one understands what it is about and gets

a mental picture of it. Then he should read the illustrations until he
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can recognize each word instantly. Once the learner is familiar with the
new principle, Gregg advises discontinuing the reading of isolated words
and then beginning the reading of the connected material available,
When Gregg wrote this, considerable zLepetitive writing was assigned in the
familiarization process. The great emﬁhasis on extended reading before
writing did not become regularly recommended until about the time of
Leslie's publication of the Function Method in 1936.

Gregg (45:484) believed that reading shorthand, fortunately, is
an interesting and most nfféétive weoy of increasing shorthand writing
speed. He told learners (41:11) that all the evpert shorthand writers
have devoted a great deal cf time to the reading of artistic shorthand
notes, So, he thought, if one constantly reads the notes of the expert
shorthand writers, he will not only unconsciously imitate their outlines
but also rapidly enlarge the writing vocabulary and learn to read his own
notes more fluéntly. Leslie and Zoubek (68:21) think that if sufficient
time and connected reading material were available, it would be possible
to learn all the characteristic joinings of the system Jjust by reading
and copying the connected matter. In many ways, they beli;ve, this would
be a better way to learn shorthand than by inecluding other means of be-
comlng familiar with shorthand material,

At about the time Leslie was developing his Functional Method,
dregg (53:120) wrote that, the more that one reads correctly written
shorthand before he writes, the more likely he is to write correct short-
hand, He held (36:16) that it is essential to get a correct picture of
the outline in the mind before attempting to write, The more vividly the

outline is imprinted on the mind, the easier and more quickly the mind
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will tell the fingers what to do., For this reason, he recommended that
the iearner read every new outline and shorthand plate as rapidly as
though he were reading from a newspaper. Then and only then, he argues,
is one ready to write shorthand,

A variety of teaching methods have developed which are supposed
to facilitate the learning of shorthand. In these methods, one area of
dissent is the question of when to begin writing. Some teachers have
advocated beginning the instruction with both reading and writing. Some
have advocated and prapticed other plans, None has been more vigorously
proposed and defended than the "reading approach" first popularized by
Leslie in the 1930's, In the reading approach as it is preferred by him,
no writing is done until about either the twentieth lesson, or the
twentieth period of instruction. |

Leslie (65:458-459) is aware that many teachers feel some consid-
erable reticence to delay writing for such a length of time., He sugges-
ted that teachers are overly concerned about a delay of this length, and
he cautions that teachers are sometimes so eager to have the shorthand
learner perform on the expert level that they tend to underestimate the
importance of the individual shorthand symbols., He believes, further,
that the shorthand symbol is the smallest whole with which the shorthand
learner can deal,

Lven though individual symbols of the shorthand alphabet are
used only for the buiiding of words, especially at first, each alphabetic
symbol represents a whole in itself (65:458+459), Moreover, the basis
of good word reading and good word building in shorthand is attributed to

the connecting of shorthand alphabet:ic symbols, The importance of
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practice in repetitive, concerted spelling from the chalkboard is con-
sidered sufficiently important for a continuation of the activity for
perhaps as much as the first semester. Leslie (65:115, 458-459) in-
dicates using repetitive, concerted spelling for 35 to 70 periods accord-
ing to the developing skill of the class, Seventy lessons is a typical
arrangement for the first semester course in high school shorthand.
Sometimes he suggests the continuation of the rapid, repetitive spelling
throughout the elementary Manual which is intended normally for the first
semester iﬁbusual instructional situations,

Reading word lists.--The current inventors (68:40) place the

greatest stress on the rapid, repetitive spelling before pronouncing of
each outline during the chalkboard word drills, They feel that it is
perhaps the most essential classroom activity because of the many learn-
ing values inherent in the rapid, repetitive spelling, Zoubek (73:133)
suggests that without this type of spelling the student may run into dif-
ficulties when he eventually is called upon to write new matter and comes
across words he must construct phonetically, He recommends (84:4) that
this spelling procedure continue throughout the theory course.

Beginning with the first lesson, which is primarily composed of
simple words, it is considered (65:91) of the utmost importance that the
class spell and pronounce each word each time that it is read, This is
strongly proposed because it is felt that without this spelling the stu-
dent may run into difficulties when he eventually is called on to write
new matter that he must construct phonetically. This is a particularly
significant recommendation because of the numerous readings that take

place. The normal presentation of alphabetic material is such that a
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great deal of repetition and reviey takes place during each class period.
The same list may be read on several occasions.

If taught according to Leslie's recommendations (65:91), the
brief forms for words, which are constructed from alphabetic symbols but
do not spell wordz, receive even more repetition with the presentation of
a list than do the words in alphabetic material, The teacher should
begin by writing on the chalkboard the character for the first brief
form, give the meaning, and have the learners read it repetitively, Then
he should present the second brief form and have it read repetitively.
With the presentation of each new form, it is read repetitively (say, two
or three times); then it is combined in a pattern of repetition in which
the whole list is reviewed. In the review pattern recommended for brief
forms, the list is read as the teacher points randomly to the characters
with frequent recurrence placing an emphasis on the most recent brief
forms. In a list of eight brief forms, the repetitive pattern is such
that the final character would be presented; and the readings proceed so
that the last form would have been read eight or nine times with a de-
creasing frequency of reading toward the beginning of the list which
would cause the first form to have been read perhaps twice during this
particular reading of the list,

It is frequently reiterated (e.g., 65:92) that, in the presenta-
tion of brief forms, it is extremely important that only one new form be
presented at a time and that every form already presented be given a re-
call after the presentation of each new form, In this reiteration is
found the heavy reliance of a particular t&pe of repetitive practice in

the learning of shorthand.
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In the type of practice previously described, the presentation
and recall of the characters presented provides not only for much repe-
tition but also for random recurrence, Random re~presentation of the
material eliminates much of the tendency for the learners to quickly
memorize the order of words; so, Leslie (65:95) recommends the procedure
because learners must actually recognize and read each outline,

The repetitive, random reading is also concerted reading so that
each learner in the class participates during the presentation of the
word lists, This assures that the dull or timid learner is included in
the learning activity. Further, reading is rapid. This permits maximum
use of the time available, Leslie holds (65:94-95) that if learners are
allowed to spell and read slowly and sluggishly in the beginning, they
tend to retain the same reactions to shorthand when they write from dic~
tation, If the original spelling and reading are rapid, however, all
shorthand reactions will be more rapid not only in reading but also in
writing.

It may be said that a somewhat vigorous participation is required
for best learning, Vigor is found in the rapidity with which the forms
are bresented and read and also in the manner recommended for student
reading. Leslie (65:108) holds that this type of presentation and par-
ticipation provide varied and vivid stimuli to produce better learning.

Especially at the beginning of the study of shorthand, suggests
Leslie (65:97), the intensive spelling helps to give a facility in the
use of the alphabetic characters, At the same time and continually
.thereafter; intensive spelling of the selected word lists should help the

learner become accustomed to the joinings, The word beginnings and word
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endings, the same as the other material such as joinings, are believed
(65:90) to be most effectively presented without elaborate explanations,
Leslie (65:113), as usual, urges that at no time, in no way, and for no
reason should the learner be given any reason to suppose that shorthand
rules exist,

One question arises as to the theoretical correctness of the out-
lines that occur when learners have not been taught to practice rules or
principles consciously. Although it might appear that the resulting out-
lines would be notably divergent from the system, Leslie (65:36) pro-
motes the idea that; when writing under stress, the writer who has not
verbalized the rules makes fewer errors than the writer who has spe-
cifically learned to verbalize the principles.

A recommended practice on word lists refers especially to help-
ing the learner establish good reading, but it is not confined to this
purpose, The chalkboard work done by the teacher, according to Leslie
(65:152-153), helps the learner with his writing motion through his bet-
ter perception of the form and through his better perception of the writ-
ing motion because both of these are magnified,

Reading connected matter in class.=--Most of the reading in class

takes place with the chalkboard drill on word lists for the purpose of
increasing the learner's knowledge of shorthand and, according to Leslie
(655109-110), increasing his speed in the use of that knowledge. Reading
connected matter is quite another thing. The inventors feel that so
little time can be spent on this type of work in the classroom that it is
not possible to cover a large enough amount of connected reading to have
any real effect on the learner's shorthand knowledge or skill. So, it is

kept to a minimum.
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When reading of connected matter is done in class, one learner
at a time must read; therefore, most of the class is left without full
participation in any kind of meaningful practice. ILeslie (65:110-111)
maintains that only four reasons Jjustify even limited reading of
connected matter in the ciassroom, These, he suggests, are all connected
with grading and motivation and not with the kind of repetitive practice
that is needed. The following is paraphrased from Leslie.
1. During the reading approach, the reading of connected mat-~
ter in class gives the learners an opportunity to show how well they
have done the homework; and it gives the teacher an opportunity to

observe the learners' shorthand reading habits.

2. Reading some of the connected matter assigned for homework
helps prevent the learners from becoming lax in their performance
of the homework,

3. Some reading back of notes from dictation must be done, It
has almost no learning value except that it is necessary to impress
the learner with the need for legibility. This is especially needed
with younger learners.

4. Occasional sight reading of the coming homework gives the
teacher an opportunity to obtain some idea of how well learners
handle previously unseen shorthand reading, and it gives the learners
the feeling that the teacher is helping them to get their work done.

During the reading of connected matter, a potential situation of

hesitation and lost time arises that leslie (65:112) feels is guite

. detrimental if not handled properly. He suggests that many teachers have

a tendency to allow the learner to wallow in confusion at scme longth in
trying to figure out any forms which he finds difficult, Scuctimes the
learner is encouraged to try harder to discover the meaning of the form.
The proper procedure is to prompt the learner with the correct word as
soon as it‘is seen that there is more than a momentary hesitation. The
difference in handling the situation revolves around the questior. whether
the learner should be in a problem-solving or habit-forming situation.

Leslie holds that learning shorthand is a habit-forming process.
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There may be times, according to Zoubek (78:137; 79:172), when
students will not appear to show "mastery" of the lesson. The teacher is
not waiting for mastery, and students will learn material as time goes
by because of the constant review which is taking place as new lessons
are presented,

Reading as. homework,--Advocates of a reading approach in learning

shorthand attribute reading with producing all the learning outcomes
which are desirable at this stage, Inasmuch as no writing is done for
some time, naturally both the classwork and homework consist solely of
reading, Leslie recommends (e.g., 65:33, 103) that, in the reading
approach to instruction, the reading should consist, under properly con-
trolled conditions, of 5,000 to 15,000 words of printed shorthand out=-
lines, Typically, the learner is asked to read as homework each word
in the lists of isolated words once and to read the contextual material
once--or twice, if time permits, With this type of reading assignment,
repetition occurs not as successive repetitions but with each element
repeated in many different situations,

It is said (65:11) that problem solving éhould not be included as
a part of the reading homework, The learner should be asked to practice
his reading by using the textbook ﬁéterial and told to use the printed
key frequently so that he need not lose time in trying to figure out
a form., The use of the key is not only permitted but strongly en-
couraged and Leslie (65:104) asserts that the most common faulty proce=
dure in doing the functional homework, resulting in unsatisfactory com-
pletion of the homework, is the failure to obtain from the key the full

advantage that is intended,
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With teachers who require writing of the notes in the early
stages, Leslie (65:386) argues that reading is not only sufficient but
also better, He maintains that the shorthand learner derives more
benefit from reading the shorthand textbook (well-formed and nearly

perfect notes) than from reading his own shorthand notes,

Writing as a Shorthand Learning Activity

Leslie (65:422) accepts as a principle of learning the concept
that skill is best learned in the largest feasible wholes and subwholes,
He believes that the first or any other phase of the learning of short-
hand need not be perfected before proceeding to the next phase of
learning. Specifically, he applies this to the writing of shorthand
and indicates that there is no necessity to learn to write the first
characters perfectly before going on to the next lessons and phases,
Rather, the learner should proceed through the entire system quickly
and then polish the shorthand skill as a whole without focusing atten=
tion on the componeﬁt parts,

Early'wrifing, according to Leslie (65:85), should not be en~
couraged, He argues that when shorthand writing is attempted too soon
the learner displays the initial diffuse movements which are charac-
teristic of beginning work in a motor skill, On the other hand, with
a proper reading approach, the learner sees so many well-written ex-
amples of all the various shorthand symbols and joinings that he begins
to observe the exact shapes and the differences between the shapes,
Therefore, his recoﬁmended approach is presumed to eliminate almost en=
tirely these initial diffuse movements because the learner has actually

learned to see the characters rather than merely to look at them,
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Leslie is, then, in the position of advocating, on the one hand,
the practice of the entire skill before working toward refinement of it
and, on the other hand, the delaying of some elements of the practice of
the skill, Delay of practice of some elements of the skill Leslie calls
(65:428) proper preparation for each of the sub-wholes, Some of the
writers on shorthand metheds have failed, so Leslie believes, to balance
the various psychological laws applicable to the learning situations,

In rigidly following the principle that skills are best learned by
wholes, they expect learners to begin the study of shorthand by reading,
writing, and taking dictation all without adequate preparation., In doing
so, they ignore the fact that the learner should not be discouraged by
difficulties in the beginning, as would be the case if he were asked to
do two or more things at one time,

Preparation for writing begins with much work in learning to
read, The great amount of chalkboard drill that is recommended, as well
as practice in which single shorthand outlines are spelled and pro-
nounced, serves to give the learner the ability to obtain good reading
of connected matter. The ability to read well promotes the ability to
write., Then, in writing, the repetiggoﬁ of the shorthand outlines in
constantly different contextual material helps in forming the patterns of
responfe and perception, Leslie emphasizes (65:453, 459) that the inten-
sive practice of small amounts of shorthand from dictation at increas-
ing speeds serves to give speed and skill in the applicaticn of the
knowledge already gained from the other type of practice,

As in reading, no attention is given to either formalization of

rules or discussion of principles as students begin writing shorthand,
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The teacher's role is to continue to give the shorthand learner a good
model for imitation and try to keep the learner from analyzing and ver-
balizing=-~a situation that is especially likely if any keen awareness
is developed concerning his errors, Thus, writing proceeds without con-
scious direction of outline formation according to a rule, Further,
Leslie indicates that writers who know the rules make more theoretical

errors under stress of dictation than writers who de not know the

rules but who have automatized their writing habits, Those variations
tend to occur only because the writer either has written in full some
words for which there are abbreviations or has neglected to use some
standard phrases., (65:1223 73:207; 76:132)

Although Gregg probably had no greater regard for a strict adher-
ence to every small rule than either Leslie or Zoubek, he may have had a
leaning toward "vocabulary development." He felt (38:274~275) that one
should drill on the more common words until their execution becomes
almost mechanical,

Gregg seemed always to be concerned somewhat more than the other
inventors with the hand as a writing mechanism, There does seem,
however, to have been some progression of thought in the direction of
the hand as servant of the mind, In 1916, Gregg (55:5) explained that
the acquisition of shorthand skill involved not only an intellectual
understanding of rules and principles but also a manual skill, What is

more, he said that shorthand is largely manual, hence the need for plenty

of opportunity to imitate and practice correctly written forms provided

by the teacher at the chalkboard.,
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By 1930 Gregg (40:451) talked of improvement of skill in writing
and said that the kind of shorthand one writes depends first upon the
clearness with which he can picture the word forms. He explained that,
unless one knows exactly what he wants to do, it will be impossible for
his hand to do it, Three years later he showed (47:339) less interest in
the physical movement of writing shorthand, He indicated that, if omne
could eliminate all mental hesitation from one's writing, the hand would
travel from outline to outline with sufficient rapidity to enable writing
120 words a minute with ease,

Although Gregg made much of the training of the hand in writing
shorthand, he did (at least in the last decade or so of his career)
attach importance to the function of the mind in learning. He held
(43:407) then that the need for training of the hand for more rapid exe~
cution of shorthand outlines had its place but was a less important fact
than that the hand was servant of the brain, Moreover, he reminded
readers that the hand was highly skillful before it begen writing short- -
hand; hence, there was less need for training the hand,

Certain statements by Gregg may appear to contradict other state-
ments; and, of course, some actual contradiction may have occurred, This
may be seen, for example, as he changed his mind over the years about
shorthand learning. At other times, a notable shift in emphasié may
imply contradiction that may not be demonstrably real, This emphasis
can be seen in his "speed pointer" (49:126) that the writer should, under
pressure, continue writing and record something without considering the
correctness of the form--although either before or after dictation he

should take all the time needed to master the correct outlines and to
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increase vocabulary, A couple of years before, he espoused careful de-
liberation during dictation, at least on outline formation, by cautioning
(42:210) that speed practice that sacrifices neatness and accuracy of
proportion is not beneficial,

The tendency of Gregg to change his ideas about shorthand
learning provided an evolution of shorthand teaching method, The evo-
lution tended more and more toward a dependence on reading and copying
from well-written notes to provide useful learning experience, His close
associates, Leslie and Zoubek, carried the evolution and other differ-
ences a considerable distance beyond Gregg's ideas, In 1936, Gregg
wrote on attaining shorthand speed and summarized the discussion by
mentioning seven factors of shorthand speed. They weres

First, a well-laid foundation of theory principles and correct
writing habits;

Second, a faculty of writing any new word in the English language
strictly in accordance with the word-building principles;

Third, perfect accuracy and high speed in the writing of all
brief forms and frequent phrasesj

Fourth, neat and well-proportioned notesj;
Fifth, continuous practice of prepared matter;

Sixth, vhe development of a word-carrying ability of from
twenty to twenty~five words;

Seventh, endurance (31:203),
Significantly, Leslie and Zoubek discount all or part of each one of the
factors except for the fifth one, practice of prepared matter., This one
from the whole list they clearly accept and emphasize.

Hierarchy of writing habits.~--Some reference is made to "stocking

the mind with outlines" and to similar expressions, This does not,
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however, mean that the shorthand outlines for every word which one may
write need to be memorized., As a matter of fact, the idea of writing
"whole outlines!" has been abandoned because this does not give an
adequate explanation of what does happen in shorthand writing,
(65:166=167, LO2=L0L)

Gregg (63:589) once suggested that shorthand speed is not
achieved by the invention aﬁd memorization of more aﬁd shorter short-
cuts, Rather, he supposed shorthand speed is achieved by becoming more
and more familiar with the shorthand material that one already knows;
speed is achieved by becoming expert in the rapid use of the simple
principles of outline construction., One of the best ways to do this,
according to Gregg, is to use to its fullest extent the principle of
analogy.

Apparently there are three ways in which the shorthand writer
produces shorthand outlines, Many words, such as the brief forms, must
be written from memory if they are to assume the conventional outlines,
Other very simple words are spelled in full and could be written with
other devices; but they are also written from memory because they have
occurred so often that the writer cannot avoid memorizing them, These
memorized outlines constitute a very small portion of the total number
written, Beyond those forms which are memorized, another group of forms
are constructed by anslogy., The writer knows a similar word and produces
the unpracticed one as nearly as possible like the word that he already
knows, Most formé are apparently constructed, however, from unverba-

lized generalizationg, Even for those persons who have learned to




109
verbalize the rules, the unverbalized generalization seems to be the
means of constructing outlines in actual practice,

The highest level of shorthand writing is through the production
of automatized outlines, The expert writes this way most frequently and
adds newly automatized forms more easily than the less skillful writer.
No writer, however, produces all his outlines in this manner. Some forms
are produced on the lowest level--the letter level--and are produced in
this way by any writer although the more skillful writers use the letter
level less frequently than either the beginner or less skilled, More-
over, many forms are constructed by a combination of the two levelé°
(65:407)

Copying shorthand,--Once the learner has covered the recommended

amount of reading prior to writing, he begins to write~=from dictsztion
in class and by copying from the shorthand plates in the textbook, The
copying from plates takes place primarily, and perhaps exclusively, as a
part of the homework assigmment, Until then, he had read from the plates
in the textbook; now he is asked to continue with the same reading and,
in addition, to copy all of the connected matter in each assigmment., The
notes from which he is copying are, of course, nearly perfect, Leslie
believes that this activity aids in giving the learner every possible op-
portunity to stock his mind with good shorthand characters, every oppor-
tunity to use them correctly, and as little opportunity as possible to
use them incorrectly, (65:103, 168)

Drill on single shorthand characters shculd be confined to
carefully controlled classroom reading exercises, In the homework, where

the copying takes place, the learner is asked to write only the connected
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matter which is lLeslie's emphasis (65:6, 448, 454) that re-creation
rather than mere repetition is fhe cause of learning. He says that
merely repeating the outline is of little wvalue and that the value comes
from having to re-create the outline in the mind each time that it occurs
in the various contexts of the le¢sson, The ability to construct an out-~
line for any word, teaches Leslie (61:191-193), is attained by practicing
outlines for thousands of different words to obtain the greatest
familiarity with the sound and symbol combinations of the language.
Gregg (52:381-382), who sometimes advocated practicing isolated words,
pointed out the desirability of variation by illustrating that a student

will learn the word check more readily by practicing check, checks,

checking, checked, than he would by practicing the word check four times.

It is currently emphasized (59:62; 69:41) that the custom of
using word lists for copying practice derived from an earlier time when
there was no graded connected material at all. Similarly, it is said
that the custom of repetitively copying the connected material came from
the insufficient supply of graded material. (The first materials sig-
nificantly resembling those of today appeared as Leslie's publication of
his Functional Method in 1936.) The most effective practice, minute for
minute, is the copying of large amounts of graded connected material
once. Only when adequate amounts of‘graded materials are not available
is it recommended in current teachers’ handbooks to use repetitive copy-
ing as practice,

Leslie and Zoubek (68:2-3) emphasize that the more shorthand
plate material the learner reads and copies the more rapidly his skill

will develop. Benefits ascribed to this practice are that
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1. It reinforces learning of the shorthand principles presented
in the assigrment;

2, It provides a continuous, automatic review of word-building
principles and sbbreviating devices presented in previous assign-
ments;

3. It impresses on the learner's mind the correct joinings of
the alphabetic strokes in many different combinations; and

L. Tt exposes the learner to an ever-expanding business
vocabulary.

The current recommendations of Leslie and Zoubek, that the
learner should not copy lists of words, are in contrast to the earlier
recommendations of Gregg. He had described (41:11-12) a rather elaborate
routine for word-list practice.

Always there is the emphasis on copying (or writing) only the
contextual, connected-matter, shorthand plates. Leslie emphasizes
(65:345) that the way to learn to write is to write, copying from a good
model; the practicing of details or groups of details is not recommended.
Neither does he recommend (62:303-305; 65:345) that the learner should
simulate any copying by "writing" with a dry pen or other imitative
means, His writing should be actual writing from good shorthand notes
that are always coﬁnected—matter ﬁoteso No repetitive practicing of the
outlines is needed, claims Leslie (65:330, 449). He believes that the
results of infinite successive repetition (of single forms) are such
that it not only fails to teach the outline but sometimes also actually
causes the learner to write worse than before the repetitions took place.
Leslie asks, then, whether that type of practice modifies t@f response
for better or worse, Zoubek (85:27) recommends substantially the same

------

thing as Leslie does about copying word lists and urges teachers to
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abandon repetitive practice of words in favor of connectéd—matter prac-
tice, Whatever use is made of word lists, Zoubek urges (83:171) that
teachers do not ask students to write 10 lines or 5 lines or even one
line of each word in the word list,

The injunction of Leslie and Zoubek to avoid the use of a dry
pen was in response to an earlier practice, approved by others including
Gregg (32:62-64), of practicing with a dry pen. Apparently many teachers
promoted this as a productive technique for learning shorthand.

Copying, Leslie (65590, 115) beliéves, has value not only for
learning to recognize certain shorthand characters, but also for other
purposes as well, Both learning to join the alphabetic¢ symbols in the
variously necessary ways and learning of expeditious phrasing (the
joining of more than one word into a single shorthand character) are
both enhanced by copying from good connected matter in a natural context.
Copying may have been valued most of all by Gregg (38:273) who held that
writing had a much greater effect than either reading or hearing.

Gregg (55:16) advanced the plan to instruct students to do their
homework by making the forms slowly and carefully. Certain mind-changing
over the yeérs may be noted, and as early as 1916 Gregg (16:120-212)
withdrew from the former position of slow and careful writing. He became
convinced that his recommendation had not been pedagogically sound and
began to call for writing shorthand "rapidly and accurately" from the
first,

Writing from dictation of practiced material.--The nabits that

are used in writing shorthand are said to be best formed from copying

from good shorthand plates. Then, an extension of the skill develops



113
through considerable practice in writing from dictation of previously-
practiced material., A progression of this type is developed in accord
with the principle that writing from dictation must be what ILeslie
(65:192-193) refers to as a "habit skill" to be effective. Students, in
the early stages of shorthand skill development, are exposed to -large
amounts of practice material., Zoubek (72:97) points out that they are
not asked to initiate new outlines because they do not have the equipment
for it. Rather, they are given this early practice so they can absorb as
much as possible,

The first dictation occurs about the twentieth lesson if the
usual recommendations are followed. Zoubek (75:11) feels that dictation
should begin when it gives the greatest psychologicai advantage, For ex~-
ample, when intefest begins to lag before the full twenty lessons are
acéomplished, writing mey be used for renewed stimulation in the class.
In his preference for the long reading approach, he does emphasize
(80:99);, however, that the introduction of writing cannot be delayed too
long provided students are faithfully doing each day's reading each day.

Dictation begins, accofding to leslie (65:169), as repetitive
practige on connected matter which the lsu. er has already read and
copied. The dictation in the first few days is, however, without any
pressure for speed; accuracy, and legibility. The teacher dictates at a
relatively slow speed for brief periods--up to thirty seconds (65:418).
Obviously, a learner who cannot quite keep up with the dictation can
remember what was said well enough that he can, in general, complete the
dictation from memory. Leslie recommends that, after a few days, the

thirty-second dictations may be combined into sixty-second dictations for
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several additional days; then, he suggests that the optimum dictation
length is sixty seconds. Long writings (those for five, ten, or fifteen
minutes) are of little or no value in the writing development and may
even hamper its development. The long writings to develop "endurance"
are not used because, according to Leslie (65:186, 418), in shorthand
there is no such factor as endurance,

Gregg (31:202) compared long writings in shorthand with the long
distance runner who taps his reserve powers of endurance only after he
gets his second wind, The stenographer, he proposed, must not only be
able to write at a high rate of speed, but he 2lsc must be able to main-
tain this speed for several minutes at a time, To do so, Gregg felt that
the writer must continue until after his hand becomes so tired that he
feels he cannot write another word. Only then would his tense muscles
relax so that he could cease to grip his pen and begin to allow his hand
to glide over the paper with no wasted effort. Obviously there is con-
siderable disparity between what Gregg had to say in 1936 and Leslie's
comment in 1953 that there is no such factor in shorthand as endurance.

The repetitive practice that Leslie (65:418) recommends for dic-
tation exercises involves a considerable variation of dictation rate from
time to time., The speed of every dictation is announced (65:188) so that
the learner always is able to measure the progress of his skill and its
current state even though that skill fluctuates rapidly according to both
outside conditions and thé internal feeling of the performer.

Specifically, the shorthand learner should have an adequate num-~
ber of shorthand plates to be read and copied; then he should have ample

dictation from material that has been practiced from shorthand plates.
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During this practice, errors are ignored; and, according to Leslie
(64:242) they'will disappear unless the teacher himself emphasizes the
errors,

Writing from dictation of new or unpracticed material.--Recom~

mendations for beginning writing from new or unpracticed material, fre-
quently called new-matter dictation, loosely conform to starting at the
first of the second semester in the usual teaching situation or an equi-
valent time in other settings. Nevertheless, according to Leslie
(655102-116), the writing objective of shorthand is to be able to write
any word in the Engiish language and be able tc do it rapidly; and one
step in that direction is the beginning of new-matter dictation.

As the learner has read, copied, and written from dictation the
vast amount of material prepared for him in the first months of his
shorthand practice, he has acquired a considerable acquaintance with the
system, During this time he should be given no new-matter dictation be-
cause his skill has not developed to the point that he can progress
to the next step without undue complications. Presumably, at this time
he is writing from the simple practiced material, is repetitively prac-
ticing his writing in class from dictation, and can sustain for sixty
seconds a writipg rate of eight to one hundred words a minute, Leslie
(65:169) asserts that, if this is true, he is beginning tuv approximate,
under certain limited conditions, the lower speed range of his steno-
graphic objective.,

In making his transition from dictation previously practiced from
his homework, the learner should be given the new material in short, easy

spurts of thirty seconds. The speed should be well within the ability of
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the learner, and the time should be kept short for several days before it
is raised to the usual skill-building recommendation of an optimum of
sixty seconds. At all times, when the new-matter dictation is for the
purpose of speed development, easy material is recommended. Leslie
(65:169-170) maintains that, since the purpose is hsbit formation, the
iearner is kept on easy material with a liberal preview until he writes
at the terminal speed required; and then the difficulty may be gradually
increased. Once the appropriate time arrives for giving new-matter dic-
tation, no other practiced-matter dictation is ever used for the usual
learning purposes.

In an instructor's handbook (70:20). it is said that dictation
should be fast, easy, repetitive, and brief., More specifically, the
speed recommended is the highest speed that the learner can possibly
take, The materiél should be kept easy in order that the practice can
be maihtained as skill development rather than the problem-solying ac-
tivity that it would be if difficult material were used. The number of
repetitions required is estimated at three to five, and the duration of
most practice from dictation is recommended at one minute—-pgrhaps
occasionally at 30 seconds to get higher writing s:peeds°

Once the learner has begun to establish hiﬁself on the more fre-
quent words, Gregg (38:276-277) recommends work with the less frequent
words, In this way, he should develop an ability to construct forms
for almost any word. All during this time, the student should be kept
busy at reading and writing rather than with minor pcisits of theory--

things that are of no real importance to the stenographer.
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Gregg (58:431) recommended the development of a word-carrying
ability, but this recommendation is made only by Gregsz. He apparently
thought the ability to remember dictation as one writes somewhat behind
the current flow of words, perhaps twenty words or so behind, was an
ability relatively distinct from other shorthand learning accomplishment.

The penmanship of shorthand writing.--The obvious qualitie§’for

most shorthand writing are that it is rapidly execuﬂed and easily read.
The ability to make the proper movements that producé‘these_qualities
should, according to Leslie (65:153-154, 159), emanate primérily from the
mind rather than frcin either the physical or the manipulative apparatus,
When the hand is making the proper movements to produce rapid and easy- ./
to—readvshorthand, the resulting notes show certain symptoms that are
typical of expert writers. At high speeds the angles become slightly
rounded and the terminal stroke diminishes rather than stops abruptly.
The learner is said (65:153-154, 159) to develop the habits that produce
expert writing far better if he is not drilled on these manifestations
before he is ready to appreciate their value,

Gregg appears to have been somewhat more interested in a formal
effort at developing penmanship than either Ileslie or Zoubek, At least
he wrote to this effect over a period of years, He asserted (56:69) that
a knowledge of shorthand outlines is of little value unless the knowledge
can be transformed into readable outlines. So, he believed, it is
essential to make a great deal of fuss over the appearance of the short-
hand; and the sooner one develops the habit of intelligent self-criticism
of each outline the sooner he can develop the desired shorthand writing

?

ability.
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According to Gregg, the chief elements of a good style of writing

1. Smooth, even, and light lines, secured by writing with a
free, easy movement,

2, Correct curvature., slant, .. ssthod of joining characters,
3. Correct size and propc:tiaon of outlines,
L, Close and uniform spacing i uween outlines, (L6:6G)

In addition to these elements, he advocated techniques such as

1. Attention to see that one is not pressing the pen too
heavily on the paper (50:330);

2, Seeing that the end of the outlines show a gradual tapering
off instead of thickening (51:274); and

3, Streamlining the cormers of outlines so that no perceptible
stop is apparent as revealed by very sharp angles (54:38l),

For a long time Gregg (55:115) had reccommended much early repe=-
titive practice. The way to make this interesting, he suggested, is to
give it in the form of live, enthusiastic, intensive, penmanship drills
supplemented by dictation.

When the recomméndations of Leslie (65:151) are carried out, most
of the teaching of shorthand pemmanship is accomplished as a matter of
incidental learning. Attempts at improvement of permanship are attempts
at producing a clearly remembered visual image rather than as conscious
attention to the hand as a producing machine, Zoubek (82:5), as well
as Leslie, recommends a procedure ifor improving the learner's ability to
construct an outline: the teacher secures attention and writes an enor-
mous copy of the outline on the chalkboard. The magnified outline will
reveal to the learner, asserts Leslie (65:153), what should have been

done in the proper construction of the form, and no discussion is
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necessary. Similarly, the sound of chalk on the board when the
room is quiet, according to lLeslie, aids the development of the
correct writing motion by the learner,

The principal concern about penmanship problems is avoiding
their development in the first place, Leslie (65:155) believes that
many problems are averted when the teacher is careful during the early
writing not to insist upon rapid writing and acecurate forms regardless
of speed, The learners observe the teacher'’s writing motion at the
chalkboard and copy plenty of good shorthand.

Leslie (65:363) suggests five ways to secure fluent, well-written
notes without formal pemmanship drills., First, a long reading approach;
second, slow copying and slow dictation until the initial diffuse move=
ments are either gone or controlled; third, observation of the teacher's
writing motion for about ten minutes each day as the new theory is pre=
sented; fourth, speed-forcing dictation; and fifth, opportunity to write
about twenty per cent of the dictation under ideal conditions for perfect
formation of the outlines,

Current instructor's handbooks (59:35-39) provide for limited
pepmanship work-=say, ten minutes of practice approximately once a week,
In the opinion of the authors, Lesson 24 is the earliest feasible time
“to attempt pemmanship refinement,

There are two simple devices, they indicate (59:37-38), for
rapidly improving the pemmanship of the learner. One of these is the
magnified outline proyided both by the téxbbook and even better by the
teacher at the chalkboard, The second device for improvement of pen-

manship is the demonstration by the teacher of correct writing motion,
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the combination of these two devices quickly brings improved penman-
ship; however, penmanship practice should seldom exceed ten minutes in
length and should always be under the control of the teacher, Therefore,
such practice is not 2 good subject for homework.

Much of what Leslie advocates about theory he repeats (65:152,
431-432) in discussions of pemmanship, The learner should be encouraged
to look at the form as a whole and improve it as a whole., Conscious
direction of the mechanical details of the skill tend either to impair
or to inhibit the skill., As soon as conscious direction is given to the
mechanical details, it is immediately impossible to act naturally.

Complete agreement among the inventors is not apparent in the
matter of penmanship, Zoubek (76:8) feels that some concern for short-
hand penmanship can be justified in the training of teachers, The value
of having students see the teacher write large amounts of good shorthand
on the chalkboard each day is important; so, improvement of the teacher's
permanship is of value to learners, Gregg (38:274-275) believed that
permanship drills not only are valuable for writing in an accurate,
fluent, legible style but also that such practice helps to establish
mechanical hand control so that the shorthand forms would not become
illegible in rapid writing, ,

Attention to the hand was more typical of gregg than the other
of these inventors; especially in his early writing. Once he said (56:7)
that shorthand was largely manual, but in other, more recent writing he
said (483505) that "the hand can write no faster than the mind can think"

and again (57:282) "to write quickly, one must think quickly." He also
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cautioned (57:282) that what young shorthand writers consider slow-
handedness in many cases is nothing more than mental hesitation,

Leslie cautions against overpractice in shorthand when the prac-
tice effort is directed toward unnecessary perfection of shorthand
permanship, Perfect writing of outlines can be detrimental to the pro-=
gress of the stenographic learner although perhaps useful for the
teacher, For either group, however, the learner is said to do best by
keeping his mind off his mistakes in the early stages of the learning
process,

In summary, Gregg produced a system of shorthand that has
found wide acceptance throughout the world and especially in the United
States, Later, Leslie and Zoubek participated in the revision of the
system to such an extent as to become co-inventors and, as such, have
also become influential in determining teaching method. While they may
not be in complete agreement, there are some predominant opinions
reasonably representative of the group., Among these are the ideas that
shorthand is most easily learned when the learner absorbs a knowledge
of the system and skill in its use mainly by much exposure to it
through reading and copying large amounts of well-written, graded short-
hand materials and by writing from generously previewed dictation,
Especially during the early stages of shorthand learning, careful pre-
sentation and review of examples of the principles are presented on the
chalkboa;q and are practiced without reference to verbalized rules, so
that not only are verbalized rules avoided, but also their existence is

concealed,
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A special sequence of learning activity with typical time desig-~
nations is recommended., Pernmanship practice, once highly regarded, has

largely given way to brief and infrequent demonstrations by the teacher.,



CHAPTER IV

A COMPARISON OF THE VIEWS OF PSYCHOLOGISTS AND SHORTHAND

INVENTORS AS THEY RELATE:TO PRACTICE

To express concisely his basic thinking with regard to the teach-
ing of shorthand, Leslie (65:417-423) formulated twenty principles. If
expanded, these apparently should summarize the teaching of shorthand.
Neither of.the other two inventors formulated his theories in such a
comprehensive.compilation of specific ideas, Because of the long
association maintained by Leslie with both Gregg and Zoubek and their
close working relationship, it may be assumed that for the most part
Leslie's presentation of the twenty principles coincides with the
thinking of the other two inventors,

In this chapter, the principles stated by'Leslie are used as the
points éf departure for a éomparigon of the views of the psychologists
and the shorthand inventors as these views relate to practice in the
teaching of shorthand.. In some cases, differences as well as similari-
tiés are pointed up in ideas because there is no total agreement be-
tween either the two groups or among the individuals of each group.

Leslie's published statement of the twenty principles makes no
distinctions as to categories into which the principles fit; however,

for the purpose of this study the principles are discussed in three
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groups: (1) the theoretically-based principles, (2) the functionally-

based principles, and (3) the commentary principles.

The Theoretically~based Principles
Some of Leslie's principles are stated in such a way that they
imply a fundamental description of skill learning. Nine of these princi-
ples given here are used as the points of origin for comparison of the
views of psychologists and inventors,

okills are best learned under the most favorable conditionsgn-

Here is a theory particularly important to the iﬁventors' system for
teaching shorthand, They hold that shorthand skilil should first be de-
veloped rapidly under the most favorable conditions, and then the skill
should be toughened to withstanq actual working conditions. It is pre-~
sumed that the most favorable conditions are arranged by removing un-
necessary obstacles from the path of the learner.

Thorndike suggested that one way in which obstacles could be
removed from the path of learning is through the removal of irrelevant
emotional excitement and worry. The absence of these conditions consti-
tutes a favorable psychological condition; and. conversely, irrelevant
emotional excitement and worry are deterrents to learning in one sense
because they compete for the learner's attention.

In one situation, Leslie recommends the removing of obstacles
from the learner's path during the reading of connected matter. To re-
move a problem situation effectively, he suggests immediate prompting by
the teacher rather than prodding the student to'coax from him a hard-to-
recognize word., Then, instead of a difficult problem situation, there

are substitute conditions involving dependence upon increased repetition
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as an aid to habit formation, Zoubek explains that immediate mastery is
not the objective a teacher should seek; rather, he should depend on
constant review (specially-arranged repetition) to produce for the
learner an adequate use of the system,

Either permitting or.encouraging students to use the printed key
is another instance of removing obstacles from the path of the learner.
Both Leslie and Zoubek recommend expeditious use of the key to speed
up homework reading,

It is evident from Leslie's writing that he favors introducing
shorthand in four phases: reading, copying and writing the dictation
from practiced material, writing the dictation from new material, and
transcribing, He presumes that a student is making good progress when he
performs rapidly and easily in each stage and then progresses to the next
one, An example of usual progress occurs when the dictation rate on
practiced matter is developed to about the lower range of the steno-
graphic objective before any practice on new matter, When skill is de~
veloped on easy practice and then is sustained as the material gradually
becomes more difficult, it follows Leslie’s principle that skills are
best learned under the most favorable conditions and then toughened so
that they are adequate in working situations.

Inasmuch as speed is a prime factor in the usability of shorthand
skill, it is important that procedures be used that permit practice in
writing rapidly. Guthrie, in particular, points out that one may speak
of the habitual speed of an action and that the rate at which movement

is performed quickly becomes a habit.
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There is some similarity between the underlying assumptions of
Gregg and those of Leslie and Zoubek, According to Gregg, considerable
mastery should be achieved before moving from the simple words to the
more difficult words., While some assumptions are in opposition, all
three men do attempt to present the easier aspects first and build some
degree of skill before progressiﬁg to more difficult stages. ﬁotable
among the contrasting ideas mentioned here are the differences in opinion
eoncerning mastery and the differences in the nature of the material to
be used.

In summary, the inventors presume to create favorable learning
conditions by proceeding at the beginning of each learning phase without
pressure, Appropriate pressures are applied later in several types of
practice, Attempts at writing at high speeds are common. Reading some
of the homework in class puts a premium on legible notes, Tests check
the accuracy with which learners can record rapidly from dictation, How-
ever, these pressures are never constant., Leslie recommends that about
a fifth of all dictation be at confortable speeds to give relief from
pressure. This is also necessary because Leslie regards shorthand com-
petence as a "habit skill." Hence, learners must be allowed to perform
for a significant portion of the time with high accuracy to develop
habits that produce proper outlines.

Significant agreement is found between the theory of the psy-~
chologists and the practical recommendations of the shorthand inventors,
A number of recommendations for shorthand practice are offered by the
inventors as standard procequres, and these practice procedures seem to

embody the essentials of relevant psychological theory., So, both the



127
inventors and the psychologists support the same view: learning proceeds
best when the obstacles, or learning steps, are small so that the learner
may proceed without undue difficuity from one phase to the next.

Skill should never be forced or strained until after it is well

established.--Leslie contends that in the beginniﬁé there should not be
either pressures for high rates of accuracy and speeds or long practice
periods. These are applied only after the skill is well established.-
Thus, the content of this principle makes it perhaps more nearly a corol-
lary of the preceding principle than a separate one; that is, that skills
are best learned under the most favorable conditions. Even so, this
principle should not be considered as unimportant in the inventors!'
recommendations for teaching although discussed only briefly here.

It is agreed by psychologists in general and specifically noted
by Koffka that repetition may lead to bad habits as well as good cnes.
Therefore, in the early learning, if pressures are applied either in-
appropriately or too soon, incorrect learning may take place and the
habits developed may make it difficult for the student to perform in a
more desirable way later., In the development of either a motor skill, as
Koffka notes, or ths skill of shorthand in this case, one may easily
atart wrong, under forced and strained circumstances. The habits will
then prevent one from really performing the activity in the desired way
in either later stages of learning or the ultimate use of the skill, So,
again, agrsement between inventors and psychologists is seen in the
establishment of skill, Pressures apparently cause damage if they divert

the learner from the best kind of practice of the thing to be learned.
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Skill is best developed in intensive bursts of nervous energy

of perhaps 30 to 90 seconds.--In shorthand, procedures for building skill

utilize short periods of effort; and the longer writings of five, ten, or
fifteen minutes are said to hamper the development of speed although they
may be reserved for testing, The inventors point out that the attainment
of shorthand skill is reachéd only through proper practice. Proper prac-
tice, they suggest, is well directed, properly spaced, and regular,

Leslie's plan of using intensive bursts of energy for short
periods of time was not shared by Gregg whose recommendation te practice
writing for longer periods so that fatigue causes the hand to relax is in
opposition to Leslie's principle, Gregg's intent of building endurance’
is in conflict with Leslie's contention that endurance is not a factor in
shorthand skill development.

Guthrie notes that the only law for the distribution of practice
periods is that the greatest efficiency may be gained by setting appro-
priate interruption of practice at times when the setting up of undesir-
able habits seems to be retarding practice, and his view is probably
acceptable to the other psychologists. This leaves the question of
length of practice efforts with an undetermined guideline. In shorthand,
for instance, eventually one must come to the point of determining the
results of various lengths of practice. In the psychology literature,
these results are treated as specific phenomena that are not generalized
into a comprehensive principle.

One might wish for an occasion in which the psychologists would
take a closer theoretical or experimental look at the length of practice

periods in situstions similar to those of learning shorthand. Yet, in so
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far as the various expressions of attention to these matters are con-
cerned, no conflict is seen between the inventors and the psychologists.

Skill is not a fixed or static state.--The skill of any writer,

observes leslie, varies from minute to minute, as well as from day to
day. The skill fluctuates according to outside conditions and to inter-
nal feelings of the skill learner, This idea is reminiscent of what
Hull called "behaviéfal oscillation,"

The probability of a proper response, as one would deduce from
Guthrie's Principle of Response Probability, depends upon whether a suf-~
ficient number of the conditioners from the total situation are present.
To the extent that these are present in varying degrees, the likelihood
of obtaining a particular response varies also.’ In his Principle of
Dynamic Situations is seen the need for practice ;o that a response may
be elicitable from a variety of situations. So, performance differs froi
time to time according either to several explanations as Guthrie and Hull
indicate or by observation without explanation as in the case of Leslie,

Repetition is not the cause of learning.--The real cause of

learning is re-creation., Repetition gives not only the causes of learn-
ing a chance to operate but also gives opportuniiies for the previous
learning to deteriorate if the proper learning conditions are not
present.

wnen Gregg advocated that learners know the reason for practice,
he gave emphasis to the desirability of understanding the principle to
which their practice applied. The memorization of the rule was not im-
portant; and he said that the restudying of.rules merely as rules is not
of much value. On the other hand, applying the rules is of great value

for creating word-building power.
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Leslie suggests a series of learning experiences with the brief
forms that consists of much greater repetitive practice than is used in
other shorthand learning. While alphabetic symbols are used for brief
forms and may give a clue to their meanings, no repetitive spelling is
recommended. The forms would be learned primarily as wholes and mainly
by the impact of repetition.

In the Leslie-~Zoubek type of practice on new forms, the repeti-
tion permits the learner to involve sight, hearing, speech, and the
accompanying muscular movement in response to the forms. The teacher's
presentation is rapid and vigorouss thus, holds Leslie, this type of
presentation and participation provides the varied and vivid stimuli
needed to produce more learning,

Leslie repeatedly argues against any "elaborate explanations"
during the teacher presentation and student reading in the chalkboard
work with the word lists. He argues not only against the learning of
rules but also against allowing the student to become aware that any
rules exist, The chalkboard presentation, Leslie maintains, is an aid to
the learner in getting a better perception of the writing motion; but he
opposes conscious direction by the iéarner in imitating the teacher's
writing motion., The constaﬁt emphasis against ﬁhe learner's awareness
of the structure of the system during practice poses a question of the
extent to which leslie provides for intention as a part of the ;horthand
learning procedure, Of course, there is still the possibility of some
unintentional learning as is evidenced by the development of undesired

habits and some awareness of the perceptive field in the sense that the

field psychologists believe,
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One instance of dependence on re-creation as a special form of
repetition is the currently recommended reading and writing of shorthand
homework, All attention is given to contextual material that provides
multiple_pxamples of the principles to be stressed. In this setting, the
principle is repeated in several different and separate situations.

The classroom drill; recommended by Leslie, of randomly repeating
the words from word lists, as well as the practice advocated by Gregg of
writing the various forms of a word rather than precise repetition,
supports the idea of re-creation as a shorthand learning principle,
Leslie's attempts at providing vivid and varied stimuli in the learning
process are closely related to Guthrie's theory that overt action leads
more readily to the stereotyping of a serial response., Guthrie suggests
that this is borne out by experiments that show that material read aloud
is more quickly learned than material read siiently.

Thorndike peinted out that mere repeﬁition of a situation is not,
of itself, productive of learringgr Rather, mere repetition of a situa-
tion simply tends to maintain the status quo; and neither the selection
of desirable bonds nor the elimination of undesirable ones is automatic,
Hull also agreed that mere repetition was not adequate for learning, but
suggested somewhat different consequences. Mere contiguous repetition,
he believed, does not produce a maintenance of the status quo but actually
does generate inhibition., Most of the behaviorists (plus Thorndike)
would agree that improvement depends upon reinforcement. Nevertheless,
Guthrie discounted the role of satisfiérs and annoyers, reinforcers and
punishers, and so on, The response becomes conditioned, he believed, by

the simultaneous association between the stimuli and the respense.
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The role of intention in learning may be particularly signifi-
cant, Guthrie reminds us that studies have been devised to bring out the
difference between learning with intention and learning without inten—
tion. It has been seen, he related, that a ritual may be repeated for
years but probably will not be memorized unless the subject makes up his
mind to learn it., Nevertheless, some learning does take place as is
evidenced by the extent to which people do have habits that they did not
intend to acquire; and, of course, the experiments in latent learning in-
dicate that some learning that is not recognized at the time may take
place.

Although repetition is not the cause of learning, Guthrie com~
ments that repetition is necessary to execute the act in a vafiety of
circumstances although some habits mey be established in a single, ex-
cited rehearsal, With Hull, the law of reinforcement is fundamental in
learning., The more reinforcements of an activity, thetmore strongly
habituated the activity becomes, Thus, Hull is in agreement with Thorn-
dike and Skinner and opposed to Guthrie. Mere repetition, believed Hull,
does nothing but generate inhibition. According to.Tolman, after a re-
sponse has been learned, overexercise tends to fix it and make it unduly
resistant to change.

Koffka pointed out that repetition is linked with learning in
most situations. However, he suggests that traces may be different in
two kinds of practice so that in some cases an activity improvés through
practice while in another case thgre may'be no learning, This is,
changes go on within repetition, not as a result of repetition. Never-

theless; repetition can be a very powerful factor in stabilizing traces
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by building up a trace system composed of as many traces as there are
repetitions.

Wheeler suggests that learning is ineffective in proportion to
its dependence upon sheer repetition and drill, To a Gestaltist, the
comprehension of relationships is fundamental in learning; therefore,
repetition without this comprehension is thought to be ineffective.,

Thus, there is agreement among the inventors and the psycholo-
gists that changes go on within repetition and not as a result of repe-
tition., No evidence of disagreement on this point is found in the
literature of the shorthand inventors.,

Basy practice material develops speed more effectively than dif-

ficult practice material.--While difficult practice material may help in

fixing knowledges, easy practice material serves in the speeding up of
habits. Obviously, one can perform on the easy practice material at a
higher rate than he can perform on either more difficult or less familiar
material; and although Leslie does not specifically declare it to be so,
his basic proposition appears to be that the speed of the action is an
integral part of what a student learns,

Guthrie notes that movements which are practiced at a rapid rate
continue to be performed at the habitual speed that is set. The mark of
an established habit is smoocth and highly predictable action; however,
the stereotyping may preserve waste movement even though it tends to
eliminate interference among movements and to eliminate movements that
tend to result in disturbing stimuli. Yet in the writings of both the
inventors and the psychologists, substantial agreement is apparent. They
indicate that easy practice material may develop speed more effectively

than difficult practice material.
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Perfect relaxation is necessary for the most effective skill de=

velopment,-=The writer learns best when the minimm amount of nervous and
muscular effort is used to perform the activity. "Perfect relaxation'" is
probably not a good term, inasmuch as a certain amount of tension is re-
quired for the maintenance of an acceptable posture and writing motion,
and a certain amount of emotional involvement is required in the motiva-
tion to write, Therefore, it must be recognized that Leslie's principle
is realistic to the exzént that it refers to either extraneous muscular
involvement or extraneous emotional involvement. He is somewhat more
realistic when he points out that teaching procedﬁres that remove mental
tension are valuable because the lack of mental tension causes nervous
and muscular tension to vanish, This can, of course, refer only to un-
related tension,

The most expert and successful learners, observed Thorndike, show
the least emotional excitement in connection with the exercise of the
function that they are improving. The less excited one is during his
work, the better he learns, Emotional excitement of the learner need not
be great, and in the most successful learners it seems to be produced by
the interest and success rather than to produce them, On the other hand,
the observation of Thorndike is not complete as evidenced by indications
thaﬁ simple learning may be facilitated by the slight addition to muscu-
lar tonus provided by gripping a dynamometer while practicing., Further-
more, excitement that causes the learner to react in a more vigorous way
may provide a more telling experience and more nearly complete and last-
ing learning, Leslie and the other inventors are doubtless right in that

a certain degree of relaxation is desirable for the most effective skill
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development in shorthand., The psychologists do not refute this assump-=
tion, On the other hand, the literature &oes not indicate clearly
applicable support that perfect relaxation is necessary,

Skill is best learned in the largest feasible wholes and sub=

wholes,-~Leslie particularly emphasizes that no attempt should be made to
perfect each part of the skill as it occurs, Rather, the learner should
progress from one stage to another so that all the parts may be perfected
together, The individual symbol of the shorthand alphabet, which is used
for the building of words, represents a whole in itself if one agrees
with Leslie. These wholes may later hecome subwholes as the learner
begins to recognize combinations of the symbols, Because these are the
wholes, especially in the beginning, with which the learners can deal,
lesiie recommends much spelling practice through the complete presenta-
tion of the theory and perhaps for a time afterward., Mainly, this repe-
titive spelling and reading would be done as directed classroom activity
if Leslie and Zoubek are followed,

A specific instance of an attempt to produce learning by the
largest feasible wholes and subwholes occurs in the Leslie-Zoubek pro-
posal for writing progression from lesson to lesson without waiting for
greatly improved characters. The learner is to proceed through the
entire system quickly and then to polish the shorthand skill zs a whole
without focusing qptention on the component parts,

Proceeding through the entire system without waiting for mastery
of the parts (an attempt ai preserving the wholeness of the learning)
does not imply beginning all parts of the skill at once, The reading

approach delays both writing and the practice of some other elements of
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the gkill, According to Leslie, these delays permit proper preparation
for each of the subwholes that eventually combine and form shorthand
skill,

Wheeler asserted that learning involves the understanding of the
new problem as a whole, Behavior, he believed, follows laws that do
not permit learning by parts, and the “part method" is actually an
illusion, When the task is either too long or too difficult to be -
learned by the "unmodified" whole method, a mediating method must be
employed; yet all material presented for learning should contain as
much logical form and coherence as possible, The problem, he indicates,
is in the selection, under laws of wholes, of conditions for optimum
learning,

The reference to '"whole" learning is quite obviously an influence
of Gestalt psychology., ‘hile the behaviorists may give their attention
to a different approach and omit emphasis on "wholeness," they do not
refute the idea,

The area of skill increases with the intensity of the skill, ==

Illustrating this principle, Leslie'suggests‘that as the learner begins
to write faster, he is also able to write more different and difficult
words,

Tne uiplication of Leslie's theory seems to be that the learner
practices for more and more speed on relatively simple material and that
this ability, when developed, extends to give the learner the capability
cf writing both new and difficult words which he has not attempted
before, Gregg appears to have reasoned that the reverse was true: the

learning of more and more words tended to produce greater speed, While
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the two positions are reversed, both may be accepted as emphases in
which either would recognize the other as effective though comparatively
less effective in producing shorthand skill, Gregg believed in building
vocabulary by drilling on the more common words until the execution of
them became almost mechanical, Then the vocabulary should be enlarged
by adding more and more words in the less-frequent groups, The liter-
ature of the psychologists does not include attention to this theory.
Thus, the question of how skill is affected by the intensity of the

skill remains largely unanswered,

The Functionally-based Principles

Five of Leslie's principles are stated in such a way that they
suggest a description of functions in learning shorthand rather than
fundamental descriptions of skill development, The principles given
here are the points of origin for a comparison of the views of the
psychologists with those of the inventors,

Language arts like English, shorthand, and transcribing are best

developed by extensive rather than intensive practice.--The point here

is quite simple to state, Leslie believes that the learner derives more
benefit by seeing and using shorthand construction in many different
contexts on many different occasions than by seeing and using the same
construction many times in one practice session,

Indications of dependence on extensive practice are found in a
number of placeso- The insistence of all the inventors on copying large
amounts of well-written shorthand plate material shows a reliance on this
kind of practice., The currently prescribed reading and copying of home-

work from large amounts of prepared shorthand material and the classroom
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procedure of writing only contextual material both derive from the
extensive practice principle.

One can hardly fail to note that the difference between ex-
tensive practice and intensive practice is one of degree rather than a
mutual exclusiveness, Therefore, when the inventors refer to extensive
practice, some degree of repetition remains., But, how much and how
frequently must the repetitions occur to designate an activity as
intensive practice? In meeting this situation as it relates to unprac-
ticed dictation, the inventors suggest from three to five repetitions,
This recognizes the need for repetition to giye learning a chance to
occur and, at the same time, defines more repetitions as being iden=
tified with a degree of intensiveness too great for ﬁhe most produc-
tive shorthand practice, Gregg implied a much greater affinity for
intensive practice, especially when he talked about mastery of each
stage as one progresses,

The Gestaltists and Tolman seem to have been more concerned
with the setting within which the repetitions take place than were the
stimulus-response psychologists, The Pragnanz principle, originally pro-
nounced by Wertheimer and accepted by the other Gestaltists, supposes
that there is a constant attraction toward getting a clear~cut orienta-
tion, Thus, the learner should constantly be attracted toward fitting
any part of practice into a sufficiently larger setting so that the rela-
tionships become clear, This seems to refer more to a cognitive struc-
ture than to a deﬁeloping motor skill; Tolman thought that motor pat-
terns not only become available in separated fashion but also may be

learned in the larger setting of goal-directed activity,
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Koffka holds that the acquisition of a skill does not mean the
ability to do a specific thing but rather the ability to perform in a
wide variety of ways. When the learner has developed a skill, he does
not merely make a small number of very specific movements; he has learned
to act in the proper way in a wide variety of ever-changing situations,

Performing in a wide variety of ways may also provide for the de-
velopment of insight., Although the idea of insight is not accepted by
some of the psychologists involved in this study, it does seem to be com-
patible with some shorthand teaching. Wheeler expressed three criteria
for describing insight. First, behavior is modified to result in correct
responses the first time. Second, responses are transposable from one
problem situation to another, Third, there must be such a configura-
tional character in the response that it constitutes a reaction to the
total pattern of the stimuli. That is, responses may be made to "the
dimmer of two lights," or to "the darker of two groups," rather than to
either an absolute light intensity or an absolute shade of gray.,

It is undoubtedly true that successive repetitions beyond a cer-
tain point become less and less effective, The explanation may be along
the lines of Hull's description of inhibitory potential., In such a case,
the latter repetitions may not only be of less than maximum value them-
selves but also could conceivably weaken the desired effect of the
earlier ones when there is a weakening reinforcement through lessening

of interest, increased distraction, and so on,

Skill develops most effectively under practice conditionsg,=-
I , T
Specially arranged situations are assumed to be superior for, building

skill in shorthand, There is some value in arranging instructional
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conditions similar to office work situations, suggests Leslie; but this
is for the purpose of getting the learner accustomed to the use of the
skill in an office, It is not an efficient and economical method of
providing practice conditions for the development of speed and accuracy
in shorthand,

The psychologists did not enunciate principles dealing with
arranged practice conditions; however, Thorndike assumed practice con-
aitionsuas superior means of learning when he discussed the need for
definition of a situation, Definition of the desired bonds makes it
possible to subject them to exclusive practice, The office-situation
type of learning mentioned by Leslie makes it difficult to emphasize
the stimulus-response combinations from which one might form connections,
By afranging special conditions for practice, one is more likely to
control learning by increasing the opportunity for responses to become
attached to the desired cues and as few others as possible. Thus, the
Thorndike illustration points out a basic compatibility of the ideas of
the psychologists and those of the inventors.

Consciousnegs of or conscious direction of the mechanica: details

of the skill impai the skill,--In writing shorthand, the less the

learner is conscious of the mechanical details of the skill, the more
effectively he is able to perform. Leslie doubts the wisdom of develop-
ing any consciousness of outline construction beyond the simplest obser-
vation, Zoubek, as well as Leslie and perhaps Gregg, doubts the value
of a conscious knowledge of the rules. It is apparent that the frequent
mention of "unverbalized generalization" by both Leslie and Zoubek re-

quires some knowledge of the structure of the system., However, Leslie,
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in particular, so firmly rejects rules and also conscious direction of
the skill that one might find it difficult to recognize precisely how
a student can learn to generalize and, at the same time, have no con-
scious direction,

Attitudes toward pemmanship are prime examples of an adherence by
Leslie to the separation of conscious direction and the practice of ele-
ments of the skill, He advocates the formation of pemmanship habits
primarily and principally by seeing examples of good shorthand in pre-
pared text and by observing outline formation as the teacher writes on
the chalkboard., In neither instance is the learner led to a strong
awareness of these activities as pemmanship aids. They are presumed to
be influenced by these models sufficiently so that little attention needs
to be given to the improvement of outlines, This is; of course; quite
different from the views of Gregg who had a high regard for pemmanship
practice. As a matter of fact, Gregg thought that pemmanship practice
was a good way to learn shorthand, a reverse position from the opinion
held jointly by Leslie and Zoubek that familiarity with an abundance of
shorthand outlines will produce better pemmanship, Zoubek notes that
perhaps some penmanship practice would be good for teachers because of
the influence of teacher demonstration on the permmsnahip of the student.
However, prospective teachers and prospective stenographers are not
usually in separate classroom situations.

Conscious direction may be useful in some instances, neverthe-
less, for either modifying old habits or substituting new ones. Guthrie
observed that we are conscious of a feature of our situation when that

feature is dominating the response of the whole organism. When the habit
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becomes stereotyped, héwever, it tends to disappear from consciousness
and we may no longer notice or be able to recall whether we have per-
formed the act, Guthrie also noted that one interference with an act
which has been performed without attention is that attention itself is
froguently a disruption of the habit, He believed that attention to our
own movements renders the movements different because they then lack some
of their cues. One difficulty in acquiring skills, according to Guthrie,
is that stimuii resulting from inadeguate habits do not appear in time
to break up the bad habit., When one watches the results of poor perform-
aﬁce, he may be led to right rehearsal. If he overcorrects, he has at
least broken up the pattern of action that failed to reach the goal.

Guthrie pointed out that one may not be aware of whether he has
performed an act, as is often the case in the performance of an habitual
act. Skinner, morecver, reports that to say one is not aware of his
actions is not to say that he always is not aware, but it does mean that
his habits are sometimes formed without his knowledge or direction,

It is particularlj relevant to note the interpretation of what
happens when conscious attention is given to the movements of execution
in writing shorthand. The psychologists indicate that attention causes

a difference in the movements of the skill; Leslie wrote that it impairs

the skill, In accord with the attention given the matter by the psy-
chologists, conscious direction should sometimes cause differences that
improve and sometimes cause differences that impair the skill.

Related acquired habits and information should be utilized in

order to start action as though on familiar ground.--The learner in

shorthand, argues Leslie, should proceed from what he already knows to
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what he does not know. "“As though on familiar ground" serves as recogni-
tion that the thing to be learned is new and that some séecial structuri-
zation of the field must be arranged if the learner is to have the
advantage of a familiar situation within which to work. In some cases,
the recognition of what goals will produce satisfying conditions may be
made more immediately clear when the learner does not feel that he is in
a totally new situation., There is, unfortunately, nothing in the 1lit-
erature of the psychologists directly related to this principle by
Leslie, While they do not refute it, neither do they support it
directly.

The learning process proceeds best when the learner has knowledge

of his status.and progress.--Leslie holds that the learner should know

when he is doing well because such knowledge will encourage him; he
should know when he is doing poorly because this will challenge him,
One instance in which this is apparent is in Leslie's proposal that dic-
tation drills should be conducted from time to time with considerzble
variations in dictation rates. It would be difficult and perhaps impos-
sible for the learner to know at ﬁhat speed he is taking dictation. Be-~
cause he believes that the learner should always know his status and
progress, Leslie indicates that the speed of every dictation should be
amnounced., Thus, the student is always able to measure the progress of
hiis skill and its current state even though the skill does fluctuate
widely.

One problem for the learner lies in identifying and understanding
something of the task that lies before him, As Thorndike suggested in

connectionist terminology, the bonds either to be made or to be
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Strengthened need to be rigidly defined and subjected to exclusive prac-
tice as needed. Furthermore, the learner must be able to identify those
results that shoﬁld satisfy. This requires, of course, that the learner
uhderstand what connections should content him,

Thorndike believed that the primary way of strengthening a con-
nection is through the effect of a resulting satisfier. The theory of
Hull that reinforcement is fundamental is his agreement with the sound-
ness of Thorndike's assertion, and the balance of opinion supports this
view. Thus, when the learner immediately finds that he has been succes-
ful in his endeavor, his sense of satisfaction serves him in such a way
that he ought to be more nearly able in the future to repeat the
performance.

While either reinforcement or satisfying results may serve to
strengthen the likelihood that a performance will be repeated in the
future, it is possible that annoying consequences ma& serve a useful pur-
pose, although indirectly. Annoying consequences do indirectly cause
weakening of a connection because the person, in the presence of the
annoyer, tends to do something else and he becomes less likely to repeat
the original connection. It becomes apparent that while the annoyers
may sometimes indirectly be of benefit, it is highly desirable that ample
opportunity be arranged for a type of success wherein reinforcement can
be found to promote the learning that is the ultimate reason for the

practice,

The Commentary Principles
Six of Ileslie's principles are stated in such a way that they

appear to be comments on the acquisition of skill rather more than either
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theoretically based or functionally based descriptions., These principles
are given here and are the points of origin for a comparisén of the
values indicated by the psychologists and the'inventorso

The obvious path to skill is not always the correct path.--Leslie

believes that it may appear that to learn to write one should begin writ-
ing as soon as possible, Yet; he emphasizes that experience shows that
the learner will learn to write sooner and better if he reads a large
amount of shorthand before he writes., Such reading provides an opportu-
nity to become acquainted with good models on which to base the writing.

Leslie appears mainly concerned with the promotion of one of his
principal emphases--the long reading approach to the teaching of short-
hand. An even broader significance underlies his pronouncement of the
principle, and the other inventors are doubtless aware of it, Much has
been said and done concerning various techniques of promoting learning
when the technique, or gimmick, has no real validity for promoting learn-
ing, The basic significance here is that devotion to a particular tech-
nique ought to be preceded by some serious inquiry to discover whether it
is psychologically sound., This is one of those situations, nevertheless,
in which the literature of the psychologists does not provide directly
apnlicable material.

A teaching procedure that is helpful in one stage of skill learn~

ing may be useless or even harmful in another stage.--Procedures that are

beneficial at the initiation of a new stage of learning, Leslie reminds,
may be a waste of time later, This apparently applies in part to the
reading of comnected matter in class atter the learners have progressed

beyond the reading approach, This principle is closely related to the
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preceding one and emphasizes that the planned teaching must recognize
that when objectives change, learning conditions (or teaching techniques)
must stay in accord with them,

Probably no other writer on shorthand teaching has been more in-
sistent than Leslie that a relatively long reading approach is beneficial
in learning shorthand., He maintains that approximately four tc five
weeks in the typical situation should be spent without any writing., Once
this time has passed and writing is introduced, reading of contextual
material in class is so sharply curtailed that Leslie would permit it
only under concessionary circumstances.

Gregg asserted that the first objective with an assignment of new
theory is to become acgquainted with the new principle so that one under-
stands it; then the learner should read the illustrations until he can
recognize each word instantly, Once the learner is familiar with the new
principle in this way, Gregg advised discontinuing the reading of iso-
lated words and beginning the reading of the connected matter available.

Leslie and Zoubek suggest a comparable progression of learning
that involves reading illustrations of a new principle before proceeding
to the comnected matter. The reading of connected matter constitutes the
bulk of the reading practice. The next progression moves from reading to
writing, Leslie, in particular, recommends considerable reading before
writing, After the reading has been completed; most of the attention is
given to writing.

This suggestion about the teaching of shorthand either may or may
not be acceptable to educators and the psychologists--it probably is

acceptable. It is not, however, a matter with which the psychologists
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have dealt as either a matter of a statement of principle or a descrip-
tion of the acquisition of skill, The idea involved in Leslie's state-
ment of this principle is so closely akin to his preceding principle
that the first is an explanation of the second. |

A proper teaching treatment of the initial diffuse movements or

irradiation will greatly shorten the period of skill learning.--An insis-

tence on perfect performance from the beginning of each division of skill
learning, believes Leslie, is contradictory to the natural performance of
early learning, Emphasis upon premature perfection hampers the acquisi-
tion of skill and lengthens the learning period.

The tendency of early skill performance to be either generalized,
clumsy, or awkward is commonly recognized among the psychologists of this
study, Koffka, for example, observed that the skilled performance of the
present skill is fundamentally related to former experience but is not a
reproduction of the clumsy performance of the past., Guthrie called this
phenomenon "generalization," accepted the characteristic as one of the
factors of conditioning; and noted that it appears soon after the begin-
ning of practice and disappears as practice continues, Wheeler also
noted that where the development of rmscular skill is involved in learn-
ing? the first performance is both gross and awkward, This occurs, he
explained, because the performance is undifferentiated, The skill re-
sponses in later performance occur, so he indicates, because differentia-
tion causes a greater complexity of finer muscular adjustments and
because there is a greater subordination of the refined movement to the

total pattern,
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The skill learner is training his mind rather than his hand.--

Leslie holds that when shorthand permenship is poor, it is not that the
hand has not been trained, but rather that the mind has not yet learned
to direct the muscles, When the hand cannot seem to move rapidly enough
in writing from dictation,; the difficulty is that the mind is unablie to
formulate the shorthand outlines quickly.

If the earliest writings of Gregg are ignored, the inventors are
in agreement on this point. However, the distinction between hand and
mind poses an awkward situation in so far as the psychologists are con-
cerned, and especially the behaviorists, because they typically do not
recognize mind as an entity or recognizable separation from the total
organism, The property of mind is, they might explain, an ability to
react differently to disturbing stimuli until a solution is found. They
generally give little heed to mind at all, Whenever a state of learning
involves both hand and mind, if the terms are to be used in this way, the
psychologists whose work forms a basis for this study would fail to
recognize any separation that implies that the two are other than closely
related ways of referring to functions of the organism; howeve;, Leslie's
principle suggests that they are virtually separate. The inventors be-~
came concerned, actually, because of attempts at training the hand as
though it could operate without other associations: perceptiveness and
understanding that iuvolves the visual, aural, and so on, Either
Ieslie's pronouncement of the principle is poorly stated or he has
shifted from an emphasis on the hand to an emphasis on the mind still
without recognizing the interrelationship of the two. This writer pre~

fers to accept the statement as representing a poor selection of words at



149

the time of publication and an error of which the inventors are probably
aware,

With this liberty of interpretation, the problem is to arrange
learning situvations that provide for comprehension of the situation,
This position would probably be psychologically acceptable, Thorndike in
particular noted that much of learning consists in changes in the identi-
fiability of situation. Identifiability, he explained, can be increased
by some analysis that turns situations and things into compounds and
complexes of features that are easier for the mind to grasp and retain.
Then, this identification may be increased throﬁgh association with some
situation more identifiable than itself, Nevertheless, he added, a situ-
ation may also become more identifiable with repetition through self-
establishment in the mind without either analysis or outer attachments.

The expert does not make rapidly the movements that the beginner

makes slowly.--The movements of the expert; repcris Leslie, are seldom

identical to those of the beginner, and quite often they are very differ-~
ent. OSometimes the expert actually moves more slowly than does the be-
ginner but with less hesitation and lost time. The movement patterns
are, however, reflections of mental patterns; and the beginners should
not be urged to imitate symptoms of expertness for which they are not
ready.

The progreséion of motor patterns has been of interest to the
psychologists, Guthrie points out that learning any skill depends as
much on getting rid of awkward movements and useless movements as it does
on acquiring the proper movements in response to the proper cues.

Guthrie also asserts that there is evideace that simple repetition of
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a series of events in either action or thought does not in and of itself
lead to the omission of any terms of the series., The dropping occurs, he
believes, only when the terms are irrelevant in the sense that they de-
pend upon stimuli that are not essential to the action series, when they
are not recurrent, or when they are replaced by stimuli to incompatible
movement .

It is a common feature of habit formation, Guthrie relates, that
practice of an action generally results in speeding up the action either
until or unless the action has become stereotyped. If the action has be~
come stereotyped, speed does not increase unless tﬁe action includes much
that is Yirrelevant." Then, the elimination of the irrelevant movement
may result in speeding up the serial responses, Further, stimuli that
have been acting for some time become conditioners of a later movement.
Thus, the movement is elicited at the earlier appearance of the stimuli;
and the series becomes a flowing action in which the originally separate
acts are overlapped rather than distinet. One other way in which the ac~
tion may be speeded up ié through excitement and resultant quickening
movement; such increased rate of movement quickly becomes a habit.

Leslie's principle is an interesting observation of a phenomenon
concerning the development of shorthand. Mainly, its importance occurs
because both learners and teachers sometimes expect the learner to be
able to imitate at an early stage the polished movements of the expert
but more slowly. In reality, the movements change and become more pol-
ished as skill increases and vice versa,

Any desired achievement on the part of the pupil must be the

result ¢f a planned teaching procedure on the part of the teacher,--It is
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not sufficient, reminds Leslie, to ask learners to write more rapidly.
The teacher must provide instruction and the type of skill building
drills that will enable the learner to write either more rapidly or more
accurately, - T@is seems to be something of a plea from Leslie to adhere
to othef principles rather than an actual principle itself, It is a
reminder of the importance of proper procedure since the outcome is a
result of what has been practiced rather than what has been required,
urged, and so on. Here, again, is an emphasis concerning practice in
learning shorthand which has no direct counterpart in the literature of

the psychologists.

Summary

In this chapter, twenty principles either directly or indirectly
related to the psychology of practice in shorthand were reviewed in terms
of three categories. With reference to the nine theoretically based
principles, there is essential agreement on six. One principle, dealing
with perfect relaxation, shows degrees of disagreement; and two
principles, one concerned with learning in intensive bursts of energy and
one concerned‘with relationships between the'area and the intensity of
the skill, re;;in largely unsubstantiated.

In the five functionally basedlprinciples, there is essential
agreement on three. There is some agréement, but a notable difference in
viewpoint, on the principle relating to conscious direction. No
reference was found in the psychology literature that dealt with the
principle of starting as though on familiar ground.

"In the section on commentary principles, little real agreement is

found between the psychologists and the inventors, Both groups do
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observe that the skill movements of an expert, though related to past
performance, are not speeded-up v%rsions of the early movements., Refer-~
ences to relationships of mind and:hand to the whole organism are either
so differently expressed or so differently conceived that substantial
agreement canno£ be assumed without accepting definitions that may not

be warranted. Agreement with the remaining four principles was not found

in the literature of the psychologists.



CHAPTER V
SUMMARY

The frequency with which concern for skill development in short-
hand has been evidenced during the past few years, and the frequency with
which it continues to be discerned currently, is made apparent in profes-
sional literature, professional gatherings, and in less formal occasions,
Generally, references to skill development indicate interest and aware-
ness of importance, but little information is available concerning
definitive material that applies the psychology of learning in a formal
way to the learning of shorthand,

Teachers recognize the importance c¢f skill building in the teach-
ing and learning of shorthand and attempt to supply the needed learning
principles from their own funds of information. Indeed, it is entirely
possible and probable that many of the theories that they hold with re-
gard to skill building in shorthand are sound; however, the soundness of
the theories is often a matter of assumption, and a teacher does not have
regular access to a carefully studied and carefully formulated framework
within which to work confidently, —

Current predominaiit recommendations for teaching shorthand, and
these most probably have a significant effect on the way that shorthand
is taught, provide for the development of shorthand skill without

153
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conscious attention to analysis of the structure of the system, Pro-
spective teachers commonly receive some instruction in teaching methods,
but the time devoted to this is ordinarily short., Then, limited research
information based on psychological analogy is available, Therefore, a
situation exists in which there is notable lack of information among
shorthand teachers about the nature of skill and about the system itself,
The problém of this study was to supply some of the needed information
by pointing up the extent of agreement between Gregg shorthand inventors
and a group of selected psychologists concerning practice and its rela-
tion to learning shorthand,

This study consisted of the synthesizing or reassembling of facts
into comprehensive, meaningful units, Perhaps this approach to the solu-~
tion of the problem and the resultant organization of material will con=-
tribute to and stimulate the thinking in this area in a w;y that will
help teachers of shorthand, Perhaps it can also provide an organized
basis for further study and experimentation,

The information for this investigation was obtained by means of
analysis and interpretation of ideas froﬁ;two types of sources, First,
an investigation was made of psychological literature and research con-
cerning practice and practice conditions; second, investigation was made
of material by the inventors of the Gregg system of shorthand.

" The first step in this study involved extensive study of pub-
lished material relating to practice and to the learning of shorthand to
provide an understanding of the area to be investigated., The second step
involved a determination of the psychological elements essential for ef-

fective practice, Reference in this step was to information from
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connectionism (Thorndike), behaviorism (Guthrie, Skinner, Hull, and Tol-
man), and Gestaltism (Koffka, Kohler, Wertheimer, and Wheeler). The
third step involved determination of the recommended technigues and
procedures for practice in the learning of shorthand, and reference was
to information from writings of the inventors of the Gregg system (Gregg,
Leslie, and Zoubek), In the final step of this investigation, theo-
retical inferences were drawn by means of a comparison between recom~
mended practices in shorthand methodology and representative views
concerning the psychology of learning, The comparison was designed to
point up whether or not authoritatively recommended shorthand method-

ology makes use of what psychologists advocate on the matter of practice.

Findings

From the published material of the selected psychologists and
also the inventors of Gregg shorthand, areas of agreement and areas of
disagreement relative to practice were found, At times the psychéldgists
and the inventors were of unanimous opinion, but on other matters they
failed to agree not only between groups but also among members of a
group, In the presentation of these findings, the majority opinion is
indicated when there is disagreement among members of a group., To ex-
pedite the pointing up of inferences and implications for practice,
;material is inserted in parentheses wherein the word “practice" did not
originally appear and to draw closer attention to the though of prac-
tice in reading the material.

The Theoretically-based Principles

Areas of agreement between the psychologists and the inventors.,--

There are six principles relating to practice on which substantial

agreement is found.
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1. Skills are best learned (when practiced) under the most -
favorable conditions,

2, Skill should never be either forced or strained (by very dif-
ficult practice) until after it is well established.

3., Skill (as revealed through ability during practice) is not a
fixed or static state,

L. Repetition (practice) is not the cause of learning.

5. Easy practice material develops speed more effectively than
difficult practice material,

6. Skill is best learned (through practice) in the largest feas-
ible wholes and subwholes,

First, an area of general agreement is found in the principle
that skills are best learned and practiced under the most favorable con-
ditions, Principally, favorable conditions are conceived to be those in
which unnecessary problems and irrelevant emotional excitement are re-
moved from the path of the learner,

They further agree that the practice of a skill should never be
either forced or strained until after it is well established., This is
possibly an appropriate part of the discussion of favorable learning con-
ditions; however, Leslie has established it as a separate principle,

Both groups agree that skill or the practice thereof is neither
fixed nor static, Some of the psychologists have pronounced principles
closely related to Leslie's principle in this regard, Probably, however,
the most definite ugreement occurs in the principle that repetition is
not the cause of learning. Psychologically, this has been established
for more than thirty years, and the inventors give special attention
here also,

Leslie, with the agreement of the inventors, declares that easy

practice material develops speed more effectively than difficult
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material, The psychologists did not express themselves in precisely the
same way, but comparable references were found and agreement seems ap-
parent.

Agreement was found on the principle that skill is best learned
and practiced in the largest feasible wholes and subwholes, This prin-
ciple is clearly influenced by the Gestalt psychology. Not all the
inventors and psychologists expressed themselves on this item, but they

are assumed to agree,

Areas of substantial disagreement between the psychologists and

the inventors.,=-On one of the theoretical principles, there is substan-

tial disagreement. That principle is as follows:

Perfect relaxation (during practice) is nscessary for the most
effective skill development.

Agreement is not clear cut in supporting the idea that perfect
relaxation is necessary for the most effective skill development, It
is generally conceded that either extraneous muscular or emotional in-
volvement is detrimental to learning although it is not clearly speci-
fied just what tensions are acceptable, Part of the difficulty is found
in Leslie's unfortunate choice of terminology in referring to "perfect"
relaxation,

Areas in which the principles are not psychologically based.,~~Two

of the theoretically-based principles were not found to have counterparts
in the psychological literature,

1, Skill is best developed (that is, practice is most effective)
in intensive bursts of nervous energy of perhaps 30 to 90 seconds,

2, The area of the skill (ability to practice and perform over a
wide range within the skill) increases with the intensity of the
skill (ability to practice or perform the skill rapidly),
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It is lLeslie's viewpoint that skill is best developed and prac-
ticed in intensive bursts of nervous energy of perhaps 30 to 90 seconds.,
Leslie and Zoubek hold to the short-period of practice and Gregg adhered
to an idea that long and fatiguing periods of practice are nzcessary,
The psychologists suggest that practice should be interrupted whenever
practice seems retarded by the setting up of undesirable habits, but
they do not deal with the matter in tﬁ; same way as Leslie has defined.,

In another principle, Leslie's observation that the area of the

skill increases with the intensity of the skill was not found in the

literature of the psychologists, Agreement among the inventors, however,
is assumed when they do not express thoughts that reveal disagreement.,
The Functionally-based Principles

Areas of agreement between the psychologists and the inventors,e

There are three of these principles on which substantial agreement was
found,

1. Language arts like English, shorthand, and transcribing are
best developed by extensive rather than by intensive practice.

2. Skill develops most effectively under practice conditions,

3. The learning process (including practice) proceeds best when
the learner has knowledge of his status and progress.

The literature supports the idea of extensive practice for learn-
ing that is to be performed under a variety of conditions; however, the
precise comparisons of Leslie are not used. The same type of agreement
is found relative to practice circumstances--the illustrating circum-
stances or terminology may differ, but the material is compatible with
Leslie's statement that skill develops most effectively under practice

conditions. Moreover, the literature gives special support to the idea
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that the learning process proceeds best when the learner has knowledge of
his status and progress through prac.:.-.s.

Areas of substantial disagreement between the psychologists and

the inventors.--There is one of the functionally-based principles on
which there is substantial disagreement. It is as follows:

Consciousness of or conscious direction (in practice) of the
mechenical details of the skill impair the skill.

Leslie's pronouncement that consciousness of or conscious direc-
tion of the mechanical details of the skill impair the skill lacks some
agreement partly because more than one set of circumstances can be in-
volved. In the formative stages, some attention may be required in ways
that cause habits to change, hopefully for the better., Once a skill has
been developed, constant attention during practice could conceivably
cause an undesirable breaking up of some habits that comprise the skill,
Leslie assumed that this breaking up always produced changes for the

worse,

Areas in which the principles are not psychologically based.--One
of the principles pronounced by Leslie and classified here as "function-
ally based" had no counterpart in the literature, It is as follows:

Related acquired habits and information should be utilized (in
practice) in order to start action as though on familiar ground,

The principle of starting action as though on familiar ground is
probably generally acceptable, There was, nevertheless, nothing in the
psychology literature directly related to this idea.

The Commentary Principles

Areas of agreement between the psychologists and the inventors.-—-

One of the six commentary principles was found to have substantial agree-

ment between the psychologists and the inventors., It is as follows:
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The expert does not make (practice) rapidly the movements that
the beginner makes slowly,

In both groups, examples are used to illustrate that the highly
skiliful action has changed not only in speed but also in the fundamental
character of the movement in other respects, Both refinements of the
skill and additional speed occur iﬁ practice at the same time but are not
the same themselves,

Areas of substantial disagreement between the psychologists and

the inventors.--0f the commentary principles, one was revealed to have

marked disagreement between the inventors and the psychologists. It is

as follows:

The skill learner (through practice) is training his mind
rather than his hand.

The material from the inventors treating this point of theory
deals with "hand" and "mind" in such a way that the definitions are not
compatible with those of the psychologists, With the diffefence in the
approaches, no real agreement could take place,

Areas in which the principles are not psychologically based.--

Most of the commentary principles, four of them, have no basis in the
psychology literature which was examined in this study.

1. The obvious path to skill (the obvious practice activiiy)
is not always the correct path.

2, A teaching procedure (for a practice activity) that is help-
ful in one stage of learning may be useless or even harmful in
another stage. '

3. A proper teaching treatment of the initial diffuse move-
ments or irradiation will greatly shorten the period of skill
learning (amount of time required for practics).

4. Any desired achievement on the part of the pupil must be
the result of a planned teaching procedure on the part of the
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teacher (planned learning activity through practice on the part
of the student).

The material in this group of Leslie's principles consists mainly
of suggestions to the effect that one should take care in the selection
of teaching-learning situations, including practice; because the best
procedures are not always immediately recognizable. In particular, the
principles emphasize that a procedure that is helpful at one time may be
quite inappropriate at another time. If learning conditions are selected
carefully, for example, some of the learning impediments may be mimimized
as in the case of shortening the period so characterized by the initial
diffuse movements that may plague beginners. At any rate, desirable
learaing is mainly a product of planned practice procedures rather than
the product of practice conditions left to chance.

In summation, six of the nine theoretically based principles evi=-
dence significant degrees of agreement between the inventors and the
psychologists, One principle is not in substantial agreement which the
literature of the psychologists; and two of them are not dealt with in
the psychology literature. Of the five functionally based principles,
three are in accord with the psychology literature; one substantially
disagrees with the psychology literature; and one is such that it is not
found in the literature of the psychologists, The commentary principles
show the least agreement between the inventors and the psychologists.
Only one of the six principles was found to have support in the psy-
chology literature, One principle is in substantial disagreement with
the literature, and four were found to be ocutside the scope of the lit-
erature of the psychologists. The inventors were principally in agree-

ment with each other although there are exception; for example, Gregg
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alone leaned toward more intensive practice for mastery than either of
the other two. Also, Gregg supported an idea of endurance, not recog-

nized by either Leslie or Zoubek.

Conclusion

The evidence in this study reveals that the Gregg Shorthand in-
ventors, in proclaiming techniques and procedures for practice in the
building of skill in shorthand, have expressed certain ideas which are
substantially in agreement with the principles set forth by psycholo-
gists, Significantly, however, there is disagreement between the in-
ventors and the psychologists on a number of crucial psychological
elements. This is evidenced by the instances of suggestions for short-
hand practice that are neither based on nor compatible with the psycho-
logical theory. In other cases, the inventors have presented material
and argued the psychology behind that material even though there is
nothing in the psychological literature examined in this study which pro-
vides substantiation.

Thus, it may be concluded that authoritatively recommended prac-

tice techniques and procedures in shorthand are not either uniformly or

consistently in accord with theories of learning applicable to practice

as advanced by those psychologists whose literature was examined for this

study.

Revealed Major Concern

Having completed this study, the writer believes that the failure
of the inventors to produce a more valid and reliable treatment of the

role of practice in the teaching and the learning of shorthand may be
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accounted for by the fact that their viewpoints have seldom been chal-
lenged. Both the spoken and the written pronouncements of Gregg, Leslie,
and Zoubek have so overshadowed the methodology for teaching.Gregg short-
hand that few others have made any strong attempts at the kinds of psy-
chological analyses needed.

If very careful and competent criticism had been formulated to
counteract the inventorg' viewpoints, two desirable outcomes probably
would have been forthcoming. First, careful criticism, based on
analytical and experimental research, might have produced a valuable
source of information from which shorthand teaching and learning would
have been additionally improved. Second, had there been influence to
more nearly rival that of the inventors, and particularly Leslie, there
probably would have been accrued benefits., One of the benefits might
easily have been that both Leslie and Zoubek, in recent years, would have
felt the need to redefine some of their recommendations and positions and
to state them in more carefully tested terms.

In view of the importance of the Gregg symbol system of shorthand
and the new emphases on manual and machiﬁe alphabetic systems, it appears
that there is a substantial need fpr more searqhing for sound psychology
on which to base future teaching of shorthand, This is true not only in
terms of the role of practice but also in terms of other important psy-
chological aspects of learning such as éapacity, retention and forget-
'ting, motivation, and transfer. Researchers shduld note particularly
that the recommendations of Gregg, Leslie, and Zoubek are testable in
classroom situations and that further study comparing teaching procedures
with psychological theoryvéan sometimes be done in the regular classrooms

of shorthand teachers.
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The materials used as references for this investigation include
both the cognitive and mechanistic traditions in psychology. When fur-
ther study is done, it would be useful to note carefully some srganized
treatment of psychology which integrates the two traditions. The work of
0. Hobart Mowrer, emphasizing the role of emctional involvement, is a
promising field for some of this study. Also, D, O. Hebb has developed
psychological theories that need to be investigated for their implica-
tions in learning shorthand. Much of the existing psychclogical theory
is useless if Hebb is correct in his assertion that human adults learn in
a different way ircm very young children and the usual laboratory

animals.
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