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" \ABSTRACT

"This thesis outlines th'g developmental features . that influence

the progress of learning: and ’performance. .Much.;‘ has been .written

. .
~ I I

o about specxﬁc elements of these two areas. “Inv fact they l‘ve been

) . analyzed SO much that it is often quite drfflcult to see the real

world‘ practical apphcatlons contained w1~th1n the 1deas presem ed,.:
Thus in order to prov1de an enhanced visual plcture of learmng and
performance suuanons a. synthests ~ approach - is taken here‘r

RN

at'tempting' to pull together the 'thoughts contamed“mltmany«

i publrshed and unpubhshed research reports on related subjects. \»-A .»;;.v.
RN

holzstzc' model presented along with the developmental

-

framework that supports it, in hopes of 1llustrat1ng more clearly the .
srgnlflcance of this work, Ny : o T o
Some, of the most} noteworthy ideas presented in -the pa‘geé '
A‘?which follow refle‘ct on notions of knowledge acquisition , on the
significance of conscious and" subconscious control processes, as - |
well- as on the. critical influence ofv_con‘text . Further-to this, an
important distinction between situa)tion's of )learning , learning’ to ﬂs.}f,v'tf‘
perform and performmg are ‘discussed. - / Y
Based on the operatlon of the .dynamic, mtegratlve knowledge ‘l“";' A
base system presented the conceptuallzanon of a context contral |

program is dlSCUSSCd Thrs program may have pgsmve 1mpltcauons

for enhancing both learmng and performmg lt}has partlcular :
relevance for 'sport specxflc mental skllls trammg programs'\' éimt

also may provide valuable msrghts with regard 10 a much brOadet),ﬂ'_\‘,"'.;,

! e, Cs
. . v . " V. l r ;o
. . R
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- n' . n . o 35
complete “education” package. o ‘ .

v

L7 ' Essentially th'is', thesis is a phifosophical inquiry, that for the

N
[

‘bmomeﬁt, \pfovides a &table fouhda;iop' upon which many future

practical “research ;%gdies in-athletics and education may be based.
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) . [\ - INTRODUCTION ’ ol
R e . [ | ol

ight without asking himself ere
the s ars came from, where they go and what
kee 'verse' im order.. The same,
A questions arise - When "we look at the internal

qmverse within the human body ‘or even just - '
« . t that pair df sensitive and searching“humdn
- eyes which constant)y strive to bridge the gap

between these twéfuniverses (Selye, 1956, p.
442) ' : :

]

"Qﬂulldmg br1does between mternal (indi 1dual) worlds and e)'ternhl‘

(env1ron§?eatal) worlds &must be the ulnmate aim of any study
J

whue the primary.- obJec ive 1s to more “completely understand how

+

people learn andr Berform But when one looks at the procedures
that are *commonly followed in arrlvmg at this "building bridges”
construct - a stra'}we paradox emerges. As Ostrander and Sc

- (1979). state usually in our efforts to learn we've arated
; ‘ o

“ourselves into. pieces™ (p. 5) The p’aradox 1s establ in the

comparative process*es of analysis versus synthesxs Howf(,is it that in

the scientific commumtles attempt§ to build | a pgoyés f breaking
“*

down  has become SO pervaswe’> Clearly, the answer ’lies in' the

necessary search for .more and more detalled information about the

s

operation of -our world. * Toffler (1980) states that "the more dlv«erse -

the civilization, - the more differentiated its technology, energy, and

e

.people - thé more information must flow between its constituent, -
; , .

parts if the entirety is to hold together” (p. 167). Unfortunately,” ast

Toffler goes on to state, the situation now )is 931 "an informati‘on

bomb is exp oding in our midst" and for*many “it“Is difficult to make
. - -

\

-

U\

-t
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sense of this swirling phantasmagoria” (pp. 156-158). In attempting

. v, ) .
to make sense of the vast amount of materfal that is now available

on the topics of learning and performing one is often left with the
feehng of bemo stuck in the middle of a huge library, surrounded by
thousands of books and Journals, without - any form of cataloging or
reference system. For the maJorlty of people mformauon
organiZatie_n_@skiHs (synthesis skills) simply haven't kept pace with
the development of information generation and storage capacities.
Smlth (1975) commented ‘more than ten years ago that “the present

o

helter skelter -generation of data in the academic dlsmplmes reminds

- me of an enthusiastic ditch digger committed to digging as deep and

as fast as he can. It works alright at first, but soon his shovel handle

> is too short and to make matters worse, most of what he throws out

falls back" (b. 250). D_éboﬁo (1967a) defined the problem even more
cleafly. “Many scientists and others believe that information is self

organizing, that one only has to go on collecting information and

“eventually it will sort itself out into something useful. . Even if this is

ctrue it isestill an_extremely wasteful and expensive process’ {p. 15).

The problem app_eérs no less significant today.

The - critical inquiry into the realms of learning and
performance vpresented here is én attempt to pause, in the midst of
the acce-lerating generation of new information, jds‘t long enough to
develop a .‘_conceptu;il frame.work_ against which fufure
experimentatioﬁ '_andx. discoveries "can be organized and e?aluated. As
Bruner (1983) suggests "knowing how semething is put together 1is
wor‘tﬁ ‘a ”fhousand_, facts about it. It-permits you to go beyond it" ;(p;

L4

183). In the pages which follow the ideas of -many researchers will

®

(D]



be pulled together and fitted into one all-inclusive framework. This
framework 1s not intended to be a fixed structure. It most .ussuredly
will have to be modified as more knowledge is integrated in the
future. It's value is that it is a structural starting place. "Learning, is
most often, figuring out How to use what you already know-in order
to "go beyond what you chrrently think. There are many ways of
doing that. Some are more intuitive, others are formally
derivational.. But they all éepend on knowing something structural
about what.you are contemplating” (Bruaer, 1983. n. 183). " The
challenge até‘ hand is to take the building bloc.s that are now
available and build a .structure that will allow interactions to be seen.
For as Debono (1969) states, "it is not always easy to infer the over-
all behavior of a }s(';stem from a detailed examination of its> parts.
This 1s %épecially so when the parts themselves, rather than their »
relationships with each other,  are studied” v(p. 149). At f‘irst, the
generation of more data regarding as many different components of

‘learning and performance as can be distinguished seems logical and

~ s

well founded "until onel remembers that animal life is not mer?ely _
collection of biological systems, but that all life is singularly
distinguishéd rom the ‘inanimate by an exquisitely harmonious
communion among all functional parts, and by elaborate, unifying
mutual inte%dependencies that produce an indivisible whole whose
| qualities transcend the physical elements of its parts” (Brown, 1980,
p. 137). 'With this fact serving as a soliu ‘oundation the following
discussion will attempt to deal with T. S tliot’s‘question, "where is

the wisdom we lost in knowledge? Where "is the knowledge we ,105(

in information" (Cousins, “1‘981,>p. 26)7 The expected result of this

a N
e
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synthesis study is that by developing a conceptual framework of

learning and performance, the in_téractions bet k of
i 0 . . ) - “
information will yield new knowledge. In turn, 1t m¢ v.n be
possible through integration of new knowledge to gen.: . jome

wisdom. s



~ "THE FOUNDATION

One outcome of this inquiry is that the role that context plays,
in the development of _environments - most conducive to efficient and
effecti\zg learning and ;érformanc?, has become most significant. As.
such this  section is imtended to set the scene  (establish an
appropriate context) from which the following barrage of
information, which ‘has been extracted from a review of the
literature, may" \Be most effectively assimila;efi.

Brown (1980) states that "learning, meaning to ber}éfit by‘.
ex_perience, changes the reactive properties of neural tih_ssu'e and‘ is
the agent that changes the chemical struc/turé of genes and changes
the messages that genes carry from generation to generatio;l" (p. 48).
In addition to this Wall, Bouffard, McClementls_, Findlay, and “Taylor
(1985) state, in reference to R.L. Holloway's work on Human brain
evolution, "through the process of human evolution, the brain has
emerged as an organ uniquely suited for learning and development” |
‘(p. 28). If it is indeed true that human beings have a system "built
for learniﬁg" and that the system ‘changes itself through learning,
then as Ostrander and Schroeder (1979) claim, "we need to learn how
" to learn” (b. 4) in\order to guide o@r progress.

The ability to integrate knowledge; to "go beyond thé
information giveﬁ" by building bridgeis (noT just acquiring
information); to take full advantage of both subconscious and
conscious processing in the brain; to understand the significant role

that context plays in guiding performance; and to view these

functions as ever-changing, dynamic forces; are the fundamental

-



requirements for "learning how to learn”. ;

Contrary to B.ur% (1033) statement that "there is little or no

G4

evidence that we" can acquire new relatronshrps between inputs

without awareness" (p. 58), -the world of biofeedback offers
numerous examples that people do learn subconscrously ~"Learning
to control’a smgle cell- is no doubt the supreme example of the ab111ty
of the unconscious mind to absorb information, interpret perceptions,
make associatiorr, evaluate meanings, degide the most parsimonious

execution pf its intentions, and finally set a selected activity in

motion" (Brown, 1980, p. 267). The apparent conflict above (and-

others like it) results from experimentation® that freezes , the human

being in action and looks at isolated instances. Human function,,

however, does not occur this way. . There is a circular nature to.

human function which makes the search for starting and end points
valuable only to the degree that they may occassionally provide a
break in the circle a?lowing it ¢¢ spiral upwards ¢reating a <'r1e.w circle
at a higher level. To understand how the process of spiraling
.upwards occurs, a developmen’rai% perspective seems most logical and
a holistic model outlining potential pathways for development . is
required -to make the pr( .83 zasier to follow. ]

Based on a synthesrs of relevant mformatron such a holistic
model will be presented. It develops from a framework of concepts

; N

that aze discussed throughout the review of literature which follows.

The reader may find it advantageous to refer back and forth to the

n"

model (figure 2) while reading through each section,” in order fo see

some of the interaction elrects. This may encourage the process of

building and integrating, or 'consolidatrng, as opposed to the
-
[N

B

&
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separating of ideas. Thus the limi&ati&q“sﬁ‘i@f a step by step written
analy51s of component parts 'mposed on- the ‘reader are mmlrm,zed

The advantages of presenting a model along wnh the

conceptual framework that supports it>are three fold. First, it may

help in maintaining some simplicity in a complex situation. However,

~far from being a reductionist approach, the ”njodel provides

organiza\iﬂ’n and direction to thinking. The result, then, is that new

relationships might be seen and more importantly the cohseious

“direction of thinking, with apprQPrlate .adjustments in contextual

information, - should entourage the,neader to occassxonally step
outside his/her dominant mode of thinking allowing an expansion of
existing knowledge. "The perceiver selects among properties and
affordances by v1rtue of specific readiness for some and not for
others” (Nelsser, 1976, p. 171). The apparent 51mp11c1ty of\'he model
help’s prepare the feader so that they. are ready 'wher}lnewd-..
affordances are offered.- | |
R Second, the* model’ provides a synthesued view of a framework
that has been divided by analy31s It provides balance and
1ntegrat10n between an mtroductlon of the players and a holistie

look at the team - interactien dynamics. The following caution from

Bruner (1983) providee an: example of the importance o‘f, balance and

integration, He states that "fields of psychology are important, for

'they deal  with special contexts, make p"artieularl‘y revealing

comparlsons and sometimes even formulate powerful mechanisms.
But in-so-far as they generate their own little kingdoms, each w1th “

its own set of bottled theories, théy 1mvpede the , progress of

ps’yChblogy.by creating ad hoc realities designed to deal with local



techmcal dtfflcultles (p-“'2.77'-778) ' A step beyend information -to .
- transformation is clearly reqmred | | | | ’
Fmally, the third advantage of the format utilized in thls
inquiry ‘is that by developmg a ‘holistic model based - on the
conceptual framework which is estabhshed new._gene;ahzatlons
~ about learning and. perform\ ng may surface _"Generalizations that
work are very prec_lous things. They represent the essence ef man'-s
-knowledge. They-are distilled.-painstakihgly drop _by drop from the
great _r.nasus of research” (Nir’enberg, 1963, p. 155). | The aoti(_)n .of
creatihg generalizations‘ is important. 'They enable a person to o‘o‘
beyond spec1f1cs and apply learmng from ‘earlier relevant situations,

and also to act qu1ckly enough to keep pace with a rapidly changmg

environment.

13
x

Ia undertaking -any tybe of écierttific investigatien one must beb.
“careful not - to delude. one's self by thigriking that some kind of
permanent,' ultimate truth .will be an outcome. 'Sueh a theught would |
indeed be 'very naive, for 'history ‘has shown that "the limits of
knowledge set by the most visionary of men have in the end always
~been ‘transcended" (Harth, 1982, p. 33) The value of scientific
mvesuganon is not that it prov1des man with ulttmate truths but
rather it supplies a continual’ stock of basic materlat“(lnformatlonj
required for learning and‘development to occur. In science it is the ; |
use" of generalization that transforms the specifics of e;(perience into
hypotheses and theories, which in turn generate more\specifics, and
the cyclic nafure of learning is established. In everyday life
howeve;’, generalizations have a ~somewhat difte_rent function.
"Instead of the automatic search for the most detailed level of

n

+



explanation, ‘there is a search for the simplest level of explanation
that allows one to get on-and do something” (Debond; 1967a, p. 37).
Or in other words, there is a quick séﬁf@h for a g‘\evnerali'zatior} that

~ works in this particualr situation at this parucular time.

" Furthermore, the significance of ackﬁowledging"-generalization .

as an irhportant- foundational concept is ‘that the use of
generalizations may be related very specifically to dlfferences
between learning and performing. And- the support for the funcnon

of generalization is found in the neuroanatomy of the brain.

(%

~When generalizations are called into play: it m;ght be assumed
that  functionally effective circuitry or neural patterning has oeen
e_stablishéd. - Through practice the efficiency of theso_ pathways
improves and the learner gradually rises to a pérform;anc_ei»lcvol
where action (‘and.the generalizﬁtior_x that drives it) is cue directed

1

L, \ . N
~and occurs quickly and' automatically. But when generalizations are

not effective; when smooth neural integration is disrupted for

whatever reason, a re-structuring of information must occur.  This

re-structuring operation is learning and it requires either the
L} \

‘additon of new 1nformat10n into the system or a re- evaluatlon or re-

ordering of old information. Interestmgly, when one looks at the

anatomy of the b;ain( JAt seems uniquely suited forjghis function. of -

formulating generalizations, which through practice become so

automatic in specific situations that they appear no longer to be

generalizations Bu,t rather specific, fine tuned responses.  Harth

(1'982)0.sltateé that "only about one in a thousand of the fibers

entering the cortex at any point is an axon that comes from lower

structures and brings in sensor; information. . All other fibers are
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A ST SRR
either_,U-fibers_dr callosal fibers and this represepts Sortex talking to

cortex"- (p. 66). While effective learn:ng and, performance are, in the
_ first instance (or at-least at some point in the cycle), dependent on

information input from the senses, once that is provided it creates' a

- necessity for complex communication within the cortex that works at

creatmg generahzatlons thé@jgmde thinking and behavior. This brain

structure ylelds the p0551b11ty of " reflection - a very apt description:

of thought” says Harth, (1982, p. 102) and it is by reflecting on

information” that impinges on~the system that generalizations are

made - and learning occurs. Then, it is through practice and

reh’earsal that. these generalizations are refined to allow smooth

_automatlc performance :

It is often apparent in performancy situations that one of the
-major causes of performance detriments is thinking too imuch or

being caught up inside one’s- head. This notion of the possibility of

being too cognitive in performance situations is acknowledged and

-

sup‘ported in the work of such researchers as _Unestahl (1983),

Gallwey_(19'74),. Loehr’(l983), and others,’ but it all relates to the ;f'act' :

+that as Yogi Berra, one of baseball's all time great players supposedly

once said, "yop can't hit and think at the same time".

"The cortex -'litera'lly reflects, bounces back images that have»

impinged on it, producing new and modified inputs for itself. At the

same time it may send messages down motor pathv;'ays and play

‘with the sensory echoes of such simulated action” (Harth, 1982, p.
_16‘2). "This capability of playing with input is crucial for learning but
many performance situations demand that the performe: minjmize

this playing so responseg\can keep pace with the time constraints of

)
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the raprdly changmg env1ronment Performegs often simply  don't
have time to let inputs bounce around inside therr\ead before
settlrng on an approprrate_response.  Finding and practrcmg
generalizations _thatAWork wil‘l’allow perfOrmere to more readily "lose
their heads and"come' to th%iri senses” producing the most favorable

.performance sttuation results.

-

1l

The followmg synthesis of \\t%e hterature is intended to support

and expand these key -foundation components m addition to the
primary goal of -serving . to gu1de the reader towards a holistic picture
_(a gestalt perhaps) of ‘the critical variables __1nf1uenqrng learning

generally, and specifically learning how to perform. Rl -

E
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SYNTHESIS OF THE LITERATURE

ER ' . 3,
% ‘

’ Ryl

Ways of Thinking b

As one begins to delve into the learning and performance
literature "it soon becomes apparent that it has been dis-.integrated; it
ha’s_already been analyzed ; which is to Say "resolved intQ elements
or constituent parts” (American College Dictionéry, J1962). - In this
inquiry an attempt will be made to determine the esseﬁ‘tial ‘featu'r:es
of learning and performance that ‘are concealed with“in the literatlure.'
But beyond this a -synthesis approach will be taken, allowing a look
into the interaction effects of the constituent parts, which, ,és will
- become more evident throughout,, are truly -at the heart !of
understanding learni‘ng ahii performance.  The scientific 'fnezisuring
tool utilized to assist the knowledge acquisi'tion prdce-ss-is the mbde{/_
presented in figure 2. "A model is a method of transfering some
relations‘hii) or proces-s‘ from its actual settiﬂg to a setting where it is
more conveniently studied" (Debono, 1969, p. 33).

The review is structured so as to first present a base, or stable
“platform, upon whic"ﬁ fﬁrther detailed operations of learning and
performance vﬁriables can i)e‘ grounded. Such logi_e should allow-the
‘information to become -meaningful.  However "meaning is not
something that lies withing an‘ object, but a description of the way
the 'object affects the mind, the way it brings about or fits Into a
pattern of thought” (Deb}ono; 1971, p. 141). " As such, -it is appropriate
to idéntify two prevalent modes ef thinking that seem to dc')mvinate

. . . ' ¢ o~
most scientific discussigns of human. performance. - They are

127 -
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mentioned here in an attempt not so much to drssuade the reader ~

’
~

from ‘using them, but rather to ensuret the recognlton of such
processes should they be 'engaged in.  Because thrnkmg is. obvrously

related to learnmg and performrng (in a variety of ~ ways that will be

A

acknowledged throughout this drscussmn) some awareness by the

Teader of their own thinking, processes will provrde valuable fy g
! i b : J’{Q’} '4,*
hand ev1dence of the various ideas presented S ﬁ*"ﬁﬁv‘? '

LV

The first dominant mode of thrnkmg relates to the ambrgurbf‘;:f
the terms ~part and whole . "The two term part-whole.paradrgm 1s
deeply engramed in our unconscious ‘habits of thought" says, Kesler
(1967 p 49) Furthermore, he goes on\to_ state, Vit will make a great
difference to our me:iral o.ut'look when we.stxcceed in breaking away
from it". The reason forr this is that "wholes and parts, in the
absolute ‘sense, just do not exist anywhere" (Kesler, 1967, p. 48).
- What one. finds in the circular systems of the *human organism%\
involving countless feedback lgops, isra collection of 'intermediary ‘
Structures that operate as. wholes and parts \simultaneo‘usly. They
are what Kesler (1967) has labeled "holons", from the Greek word
'holos' meaning whole, with the suffix 'on', as in proton or~neu’tron,
suggesting a particle or part (p. 48).

When trying to solve problems, one. typically attempts to break
it into parts, ‘assuming that an understanding of all the parts might
lead to an understanding of the whole. Unfortunately, as was
previously alluded to in a statement b, Brown (1980), qualmes of
the whole often transcend the physrcal elements of its parts, .to say
nothing of the futility of attemptrrrg to identify parts that may not

even exist in isolation. The concept of the "holon" will be utllrzed

B2
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throughout tkis eview, as ith'lends_ itseif t‘o a‘dv‘d‘nc,ing/ -an
undcrstandin‘g of the dynamic nature ‘of the llearnin\g' and
performance fram work. : - S [
With regard to grasping an "unders.tan,din@, Nirenbe/r‘czb (1963)
provides an appropriate remirder .that "ideas' are not absotbed by
being pounfied in from \ﬁithodtr T y are grasped by being _r.eached.i
for from within" (p# 200); Reaching for ideas. from with"ini,"is.thinlg;ﬁg, )
and people. generally ac'complish_ this feat by procgding from one’:@t

L .. A - v ‘*-"Q“‘
of information to the next in the most. obvious, straight forward line -

__possible.  This" straight ahead, logical, step by step thinking is the

second - prevalent mode of thinking - "vertical thinking'", (Debono,,
1987a). o | N Ly

Vertical thinking is reinforced by the part-whole paradigm and-‘
in turn vertical thinking reinforces the part-\m/\m of -

thinkjng, which reflects, once again, the circularity of the system.
Does the previous sentence make sense? Hopefully it caused some
confusion. If so, tune :n to what you did to figure out the meanir}gf
Chances are yovu circled back a;ouncf to the start and did th= ‘oop
again, perhaps even reading slower as you attempted to identity ‘he
parts . You may then have decided that.a part was'missing beccuse
in attempting to stacks the blocks up, one by one (vertical thinkirg),
you came. to a"v’pair .that didn't fit together properly. Then upon
circling back and pulling in more information ydu most likely came
up with the mié‘si\ng piece, or at least formed a hdnch about ‘what the
missing piece was, and continued on your sequential, logical thinking
way. However imagine that you couldn't come up w_i;h'the missing

link. What would happen? - Typically a person would continue to go
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around and- “around, searchmg the same pathways that obviously

' dont contain the correct mformatlon to sol@e the problem That s,

or course, unless more new 1nformat10n was ,xvdl]'_(_‘ that could’ be

added to ‘the system, which is likely what yoo expected to find as

y@ continued to read on. The problem with this mode of thinking is
. : > .

that, while it is very effective for most of the information processing

mands people encounter, it is not as effective when novel solutions
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are required, and it fails to recognize that the mind has the capacify

to generate information for itself (Hartk, 1982). Debono (1967a)

defines the f'problem with this type,_.of thinking most articulately.

"You cannot dig ‘a hole in é_l different place by digging the same hole
deeper” (y. 14). The solution is "lateral thihking" says Debono.
Unfortungtely it is ve_fy difficult to ex'plain‘ what lateral _thinking
really is, because once it is exdlainéd the vertical pr'ocess takes over
‘and it all seems very logical , after the fact. A."n example,

presented by Debono (1967a) will serve as: an appropnaLﬂconclusmn
to this section: ’ T \\

. - .
-  p——

‘ . Many years :ago wher. a person who owed
- money could be thrown into jail, a merchant

in London had the misfortune owe a Huge o 5—?/

sum to a morey-lender. The mopey-lender,

beautiful teenage daughter: He poposed a
bargain. He said he gt ancel the
merchant's debt if he coulcf have the girl
instead.

\,
N

Both the merchant and his daughter were
~ horrified at the proposal. - So -the cunning
money-lender proposed that they let
Providence decide the matter. He told them

~




tha he would put a black pebble and a white
pebble into  an empty money-bag and then
-the girl would have to pick out one of the
pebbles.” If she chose the Blick pebble she
would become his wife and - her father's debt
would be cancelled. If she chose the white
pebble she would stay with her father and’
‘the debt would- be cancelled. But if she
. fefused tg pick out a pebble her father would
‘ be thrown into jail and she would starve. -

Reluctantly the merchant agreed. They were
standing on, a pebble strewn path in the
merchant's garden as they talked and the
money- -lender stooped down to 'pick up.the /
two pebbles. As.he picked up the pebbles the
- girl, sharp-eyed with fright, noticed that he
picked ,up two black pebbles_ and.put them
_into the money-bag. He then asked the girl to °
pick -out the pebble that was to decide her
fate and that of her father. : o

Imagine that you are standing on that path in
the merchaht's garden. ‘What would you have
done if you had ‘been the unfortunate girl? If
"you had had to advise her what would you
have advised her to do?
o~ | :
e  What type of thinking would you use to solve
" the problem? You may -believe that careful
 logical . analy51s must solve the problem if
there is a solution: y This type of thiriking is
straight -forward vertical thinking. The other
type of thinkmg 1s lateral thinking. -

N/

n
AN

/%

* " The reader might want - to take a couple of minutes to.
- contemplate an ans;wer béfore readmg on. Debono -offers his
explanation. ' - N -

- "

The story. shows ' the _»_di’f‘fe'reng;ef} between-
vertical thinking - and ~ lateral = thinking.



Verncal thinkers are con with the fact
that the girl has to take B‘Q\Qe ble.  Lateral
thinkers become concerned w1th the pebble
that is left behind. Vertital thinkers take the
mo. reasonable view of a situation and then
proceed logically and carefully to work it out.
Lateral thinkers tend to explore all the
different ways of looking at something, rather
than accepting the most promising and
proceeding from that. The girl in the pebble
story put her hand into the money-bag and
drew out a pebble. Without looking at it she
fumbled and let it fall to ‘the path where it
was_immediately lost among all the others

—————pD. 19-21).
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Vertical thinking will now easily take the reader the rest of the

way towards determining the logic (?7) of the solution and will likely
 lead to the feeling that there must have beé‘nba logical way of solving
- the problem all along. It is only in the appreciation of the difficulty
of « ‘vi}lg the problem before knowing t_'he solution that the

sigr. - .ance of lateral thinking can be seen.

The Nature of Knowledée

Ahy human performance, - and athletic performance in
particular, will most certainly be limited by physical “constraims;
constraints imposed by the structural capacit}: of all the organs and
tissues of the body, including brain ti;sue. Advances in our
understanding of how the human body can best function within

certain structural. constraints has contributed enormously to



pcrformaﬁce enhancement.  Yet a burgeoning field of knowledge
about the structural and functional capabilities'of the mind shows
signs of even greater potential. " ' I cannot escape’, Harlow Shapley
said, 'the feeling of a responsibility to glorif)} the human mind - even
dream about its flowering into something far beyond the primitive

‘'muscle-guider and sensation-recogder with which we started’
| ,
(Cousins, 1981, p. 18). ;
Whether mind is brain or is something more than brain is still

very 'm)uch an unsettled issue. "Some digging into the facts behind

18

evolutionary and genetic theory easily uncovers indications that

nearly all the known evidence and theories” of ‘evolution are as strong
grounds ' for the notion of mind-as-an-entity as they are for tHe
notion that mind-is-brain" (Browr;, 1980, p. 139).. Regardless, the

function of mind is thinking, or thought," and the result is knowledge

formation or manipulation. For that reason, an improved

understandingcof'the acquisition, organization, _structure and use of
knowledge will most certainly sharpen the present view of human
perfgrmancc‘_and may even eventually shed some light on the
mind/brain issue.

"\Knowledg’e( is tzaged on past experience; behavior is based on
knowledge" (Brunmer. 1983, p. 110). If knowledge is accepted as the
critical factor in the influence of behavior throughout one's life, the
tacit relationship. between knowledge and human performance must
be the central feature of any discussion abqQut people in action.
Knowledge 'not only allows péople to function adaptively within their
own econiche but ultimately provides 'the_ means o direct -the

progress oft_hat functioning. Most significantly, the structure and

Al

}
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orgaﬁization of knowledgeé fppears to function in g3 self-maximizing
manner. That is, “the system is built" for learriing".v "Without
adéquate input, in the form of informatipﬁ, the cognitive system
begins to de_teriorate. To ward off cogr?i_tive malfunctioning,
information seeking behavior 1s initiated" (Dember, 1974, p 167).
Carl‘Poppcr (1965) v?rote of tLis knowledge accumulating
(information seeking) process, "the xﬂore we learn about the worlld.""'ﬁ
> and the deeper our learning, Ih,e"f‘mqre conscious, specific, and
articulate will be our knowledge‘,‘bf‘"v‘:/hat_we do not know, our.
knowledge of our igno;ﬁnce;' (p- 28). ¥hile our infi.nite ignorance
will ensure that no person ever lives a completley satisfying- life, to
the extent that each little bit of knowledge that is acquired allows us
to more fully understand our relationship to - this i.gn-orancc, learning
is crucial.  How, then, 1is .knowledge acquired? In an attempt to
answer thisQZUEStion many researchers have turned the_ir thoughts,

first, to trying to understand how knowledge is represented.

4

Know Representation " «

The nature of representations of knowledge has occupied the
’minds of rﬁany theorists. - While .a good deal of vztriability exists
among them (Kail and B'isanz, 1‘982), Bruner's (1983) view seems to
be most powerful, primarily due to its simplicity and completeness.
Three modes -of representation (enactive, iconic, and symbolic) are

distinguished. Respectively, "one 1is through habit and action;

!
N

v

—



\

knowing what to do. A second is through imagery depictidbn of
events and relations. Finall)‘l, we know thlngs by representing them
in a symbol system like language or mathematlcs (p. 142).

In contrast to the preceding process _type.of representation,
‘Debono (1969) offers an intriguing structural representaton he refers
to as‘a "special memory surface”. To summarize his views in a

necessarily brief description,.knowledge is seen to be a functionally

connected network of information units. The relationship between

each unit, while related partially by their nearness in space, is more -

accurately represented by their nearness in "sﬁy‘mpathy". "Nearness
in sympathy is another way of saylng functlonal connectgx (p 51).
The .combined capacity of a person's 1nventory of memory surfaces
due to this functional connectedness is immense. Iy explanation
Debono states "if you had a gridaﬁade up of ten boxes along-ong)side
and ten along the other [yielding 100 -units], then the total numfber of
different patterns that coilld be shown would be about tefi to the

twenty-seventh power” (p. 49). Recall that the brain is estimated to

A @
have one hundred trillion/such units, not‘just one hundred. This

creates the possibility of almost infinite information storage capacity@ji

Thus it is not difficult to see how many theorist have come to agree

on the following school of\thought regarding properties of the human

knowledge system:

1. There are, theoretically, no limits on the
quantity of knowledge that can be stored.

2.  Most knowledge can be accessed ‘by .
multiple routes and multiple cues, reflecting

the fact that knowledge is rich in

interconnected links. .
i

-
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3. Knowledge is characterized by "a weak
form of congitive economy. Not all of ‘one's
knolwedge about concept X need be
associated directly with X. Instead, some. of
this knowledge is available only indirectly via
inference. f
4. Knowledge is not lost; 'forgetting’ retlects

an inability to access knowledge.

5. A process can operate on itself as well as

on other representatons and processes.. (Kail -

and Bisanz, 1982, p. 50).

The difference between Bruner's and Debono's notions of the

representation of knowledge may be tied up in a common problem of

distinguishing between product ar. process. "Traditionally,
khowledge refers to the prpduct that is stored in memory as a
consequence - of oeur innate dispositon or invariant tendency to

interact adaptively with the environment” (Newell and Barclay,

1982, p. 177). In addition, however, it seems equally true, that®

knowledge is also the process by which the organism interacts with

the environment (Newell and Barclay, 1982, p. 205): In attempting

to describe a construct which c¢gn support this product-as-well-as- -

process view cognitive psycholpgists -have come to. rely on the

concept of schema . "A schema is conceived of as a modifiable

information structure that represents -generic concepts stored in

memory. Schemata represent knowledge that we experience -

interrelatfonships between objects, Si‘tuat'ions,tevents, and of

sequences events that normally occur” (Glaser, 1984, p. 100).. A
schema is "not only the plan but also the executor of the plan. It is a

pattern of action as well as a pattern for action” (Neisser, 1976, p.

A Y
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56). rSince the ~pro'duct/process issue ‘can be confusing, for the
purpose of further discussion ‘the interaction, of schemas 1is
considered process, while the .schemas themselves are product. If
one at least tentatively dccep}ts the concept of schema then it follows
.that.a:particul_ar schema must exist as an entity at some- level at any
instant in time, and yet it is also in a state of constant flux, it is both
product and process simultaneously. Schemas - are both parts and
wholes - they are holons »

The way in which a schema operates as the structural basis’ for
a knowledoe representation system, might be indicated best by using
a hypothetlcal example. Imagme that the letters which make up the
words on this page are.analogojus to neurons in the brain or perha»ps.

in- research’ terms to pieces of data. By themselves they do not

’ ¢ N .
provide a great deal of information except as the rules of the English

language apply to constrain certain patterns of letters to go- together. = -

As the letters are chunked together based on these rtules the
different comblnauons that form words add more meamng Still
more  meaning 1is provrded when words are linked into sentences,
“which are linked into paragraphs, yhich are linked into chapters etc..
At each level some type of different meaning is available and each
level is influenced by specifie r_ules which.mu‘st interact
ap‘propriately with the set (.)?rules below and above them. Each level
has variables, they embed one within another, they represent

different levels of abstraction, are active in that they arise from

other schemas and effect still others, and each level Thay ultimately -

\ ~

be evaluated as to how it fits into this active process. But to attain a

clearer - understanding of this active process it is the activity
9
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generated by the entire interaction ofseach of the levels that is the

critical element.

~ The actlve nature of schema produces a circular interactive

m,

- effect as "information passes both down from higher order schemas

to. lower ones and also back up from the lower -order schemas to the .

higher ones" (Norman, 1981, p 4) The bottom-up, perceotion to
‘knowledge process appea:s obv1ous to most people; our actions are
certam'_ly influenced by what W‘? sense from the environment.
However, ~top-down, | knowledge to a'ctior'1, processes- are equally
important (and obvious after the fact). "When the environment -is
stable how else can the organism »produce different actions and
~attempt different acts but through cohgept‘ud”y driven p}ocedures"
(Newell and Bar‘clay, 1982, p. 188)?. | |

Within this "h'eterarehical"' (top-down and bottom-up)
frérriework, Norman and Shallice "('1980*)> have _distinguished two
levels of schemas; source‘schemas and component sche_mas‘.
Norman (1981) later referred to these levels as“ pa}ent and child
- schemas. In this framewosk component (or chlld) schemas are
“activated followmg the activation of "higheg order” source schemas.
_However, loglcally it is-not clear how it woiﬂd be possible to attach_
such labels, since in a circular system, where top mflucnces_ bottom
and 'Bottom influences top, no apparent dominance or starting point
could %t))e‘ identified. Such,a distinetion ma\y however be useful in
clarifyiﬁg a complex situation which. may then aid in developing an
.f‘ appreciation for how -thinking is directed and learning occurs> For

" example, it can be related to thes'@eoncept of conscious. control

" operating at a “higher” level with subconscious execution being

H
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carried out at a lower level (about which more will be said later)..

Norman and Shallice also provide another significant (for this
1nqu1ry) feature in that they percelve schema to exist in one of three

states; dormant, actlvated (gettmg ready to be called upon -

approaching' threshold value), or “selected (the - actual active -

schema(s) involved at the time). Such conceptualization appears to
fit well with known facts about the inhibitpty and excitatory nature

of nexiral synapses but also may reflect on a possible” control feature

wuh regard to lateral thmkmg and the difficulties with it's acnvatlon'-_ o

Encounters such as an ah ha! experience, when a new idea suddenly
jumps into ones head,.may be. at least partially explained by this
feature, and the concept of tuning the “system (being ready for

action) may. also be relevdnt here.

. The discussion will return to the value of the schema concept .

later. At this point it is: primarily important to note that “the

exercise of a schema is the process through which future knowledge

is acquired” (Newell and Barclay, 1982, p. 186). " Does "exercising a

schema" then mean thinking?

Before concluding- this section on knowledge representation a
caution from 'Harth (1982) is appropriate: "Our capacity fér
_deceiving ourselves about the operations of our Qrain is almost
limitless, mainly because what ;vce can report is° only a minute
fraction of what goes on in our head" (p. 121). The structural and
functional complexity of the system being dealt with must be kept in
mind. The human brain contains billions of interconnected neurons

- (Wall et al.,, 1985), up to a hundred “trillion synapses (Crick, 1979;

e I‘{ube.l; 1979) ‘whose stféng;h and precise distribution - determine: the
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, . i ; .
precise dynamic properties of the brain® (Harth, 1982, p. 95).

-

Beyond these structural features, some thirty different chemical
neuronal transmitters have been- identified and "the superimposition
“of these diverse chemically coded systetne on the heu_ronal ‘circuitry
endows the brain with an extra dimension of. moduletion and
specificity" (Iver_sen, 1979, p. 134). Thus it is not too difficult to see
how Harth (1982) could conclude that there is "ztbsolute' uniqueness

of every brain" (p. 96), and it is this element of human uniqueness

that is essential to remember as this discussion procedes.
. o ’ ) . e dlv\t

: - o
O e b

NG

representatlon of ‘knowledge are

(Newell “and Barclay,

mgadel of the development of . skilled action”

85) prowdes (a recent focus on knowledge
ral’ features of Norman ard Shallice's
y 41 are relevant within the present.

procedural - declarative, and affective

2

know‘@dge ‘Declaranve knbwl%dge refers to ﬁg storage of

9

P s

of§ the control - of action, has two .
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informagﬁ about something ... procedural knowledge refers to how

ve feelings” (Wall et al.., 1\985, p- 29). The 'concepts of
dgnition , "knowing what one knows or does not know" and
1 ;;gnit’ive skills , "used to proceduraily control cognitive activity
within skill. learning situations’fv(Wall et al., 1985, p. 39) are also

central featuresgpof their model. Different kinds of learning

26

;:?'.ﬂto,.-’ﬁ'oﬁmething ... and affective knowledge refers to an .individuals

opportunities (experiences) may produce specific changes within.

each, knowledge domain. But any given increment in learning will

always be the result of the integrative outcome of all three

knowledge domains working together under the influence of a higher

<

order integrating domain. The division of knowledge into such a
thre€ part holaréhy (hierarchically arranged holons) serves an
important heuristic purpose. It allows "an examination ofv the major
interacti(;ns that take place among different types‘ of knowledge
about -action which are crucial to the, motor development process”
(Wall et al., 1985, p. 28)’ |

The .second particularly notable fe,atur'e of Wall et al's
framework relates to their views on the .conscious control of action
and its relationship to knowledge acquistion. While conscious cgnro_l
seems crucial for learning situatioris that are technically difficult,
dangerous, or novel, all aspects of performance do not require
conscious’ awareness. "It is oply when something unfamiliair occurs
.and trouble-shooting is needed that the learner again becomes more
consciously aware of specific components ‘within the action sequence”
(Wall et al., 1985, p. 34). These observations have Ypa‘rticular

significance relative to questions such as; what is the difference, if
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" any, between learning and performing situarions .;'(especially fairly
routine perfcrmance situaticns)?  Or what' kinds (or amounts) of
knowledge have highly skilled performers acquired that- less skilled
individuals are lacking? More importantly, how did they acquire it?
With regard to questions such as these the role that subconscrous and
conscious activity plays in- learmng and performance snuauons will
be discussed in more detail in another section. The 1r"-~'annat10n of
both processes, however, is greatly influenced by me:acognitve
activity. Therefore to form a more complete understandrng of the
knowledge acquistion process a detalled description of metacognmon
follows. Further to this a brief overview of Norman and Shallice’s-
"activation-trigger-schema” model will be presented as it provides
‘important insights that link knowledge and the control of action to

schema theory.

g

I ! it . ’ PR

"Metacognitive knowledge about action refers to a person's

. awareness of proceoural, declarative 'ar:g affective knowledge about
action” (Wall et al., 1985, p. 32). It is an aware " ss of what'we do ,

how we do it and how we feel about it. At its highest level it is also

an awareness‘ of how these three specific awarenesses interact within

each momentary contextual , framework. The acquisition of

metacognitive knowledge is analagous to what Herbert Feigl (as cited

in Harth, 1982)‘4 has called "knowledge by acquaisntanee". Tharfis.

@knowledge "derived from one's own introspective acquaintance with

¢
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one's own igrain states” (Harth, 1982, p. 238). In Glaser's (1984)
terms metacognitjve vknowledge is "conditionalized knowledge" and it

characterlzes effective thinking. ‘It'is "knowledge that becomes

assocmted wuh the conditions and constraints of its use" (p- 99). The

functmnal mgmﬁcance of metacognition is that it pg\owdes me
knowledge base with an information organizing operatlon ":ji% ?.“'
T}:is organizing ability of metacognition is not statid ”but
develops via an increased awarer}e; of (a) sensitivity to those
situations requiring skilled action and (b) knowledge of variables or
factors which affect the outconﬁl‘e of aetion (Newell and Bdrclay, 1982,
187). Re-stat;né Newell and Barclay's explanation, "sensitivity”
refers to an awareness of the nature of the problem and its context.
"Sensitivity cues the individual to organize an appropriate schema or
orientate to an environmentalf cue and subsequently tailo‘(r_'it; to the
speeific problem at hand” (p. 188). With regard to "variables”, three

types are. recognized and they provide the system with further

organizational information. These are: the "person”, the “task”, and

A
Ve

o)

the "$pecific strategies”. Person variables are divided into traits -

physical structure limitations relating to the degrees Yof free%om

o

afforded, and states - limitations provided by one's awareness of

ongoing action via proprioceptive and exteroceptive feedback

relative to a particular go iables are strongly influenced
i

)by.learning. Task variables re
8 e

complexity.  Deciding whether a task 3;-:}: or hard is baséd 'on

actual experience or on “generalized” (conﬂgﬁucted) knowledge from
experience in a class of tasks with 51m111ar /characterlstlcs (Such a

notion is supported by Schmldts (1983) views on “elaboration" and
v

&

8

4

o the awareness of movement
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also by Piaget's ideas of: “assimilation and accommodation”). Strategy
!

variables reflect a person's approach to problem solving. As.one's .

experiences accumulate, knowledge is acquired regarding a

continuum_of useful strategies, from specific to general, which can be

used for both analyzing the requirements of learning new _actions or

for generating responses which appropriately modify existing

patterns.  The interactions of sensitivity and vagriables and the

development of conscious awareness of this int{cractio is

~

Through time and experience the individual
comes to understand intimately his/her
physcial reality, the reality of the' surrounding
world and how that world relates to his/her
movement. With this understanding the
individual® can predict the effect of the «
constraints prior to moving and thus plan an
appropriate movement that successfully

matches or deals with these constraints; or - v

‘indeed extract constraining information

during performance and modify a movement

in course. In essence, the ipdividual develops

motor control. and strategies to direct motor
) control" (Arend, 1980, as cited in Wall et al.,
| 1985, pp. 33-34).

\

»

’ Metacognitive knowledge develops out of problem solving

reciprocity is not surprising as it appears to be congruous with the

o
underlymg schema network wh1ch is assumed to-support 1t. The

- behavior as well as directs problem solving behavior, This~

circularity would predict that metacognmve ~development and its

. consequent higher level , self-regulatory and organizational
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behavior, should increase with ekperience. In fact Wall et al. (1985)

cite seven studies which support such an assumption.

‘ Norman and - Shallice

_'Extending the nothon of active schema, Norman and Shallice
describe a “"flow of processing”. Attentional and’ motlvatlonal
mechanisms are said to "only modulate the flow of pt?dtc@;ssin‘g" (p.
12). Specrfrcally this "flow" may be related to the elecérical and,
chenucal act1v1ty whrch travels through the neuronaI network in the
brain via exc1tatory and.mhlbltory synapses. . The 1mpulses‘ which
are generated for the. execution of weil learned tasks will -”normall}
‘meet lrttle inhibiting. resistance from connecting networks These
well traveled paths are represented in Norman and Shallice’'s model

-"horrzontal threads” and the combination -of excitatory and
1nh1b1tory synapses along the way can be viewed as giving the
schema network which these thréads connect, an act1vatron value".
A schema that is run off completely through these horizontal threads

s

is said to be automatized . In Wall et al's terms it is "well
established procedural knowledge

Schema networks, are seen as having three activational
1nf1uence sources; vertzca, threads cor,ztentzon scheduling, and trzgger
gonditions. . Since many schemas are normafly active at any time, and
}“because th(ey'ogten share the same neuronal space, conflicts can occur

‘when pne unit is réquired simultaneously - by two networks. These

problems are handled by "contention scheduling” mechanisms. I
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however _noifs‘uch interference occurs then the environmental stimuli
simply "iirigg‘e;s" the appropriate schemas. "Planning and decision
making processeés are needed when exiSting schemas are not able to
satisfy a gbal" (Wall et al., 1985, p. 26) and in these situations new
~schema networks are g:eng'rated by the’ activation of “vertical
threads” - the -coris‘c-ioﬁs control networks used when problem
solying. :

Sighificant “aspects  of Norman and Shallice's work, in the

. context of the present discussion, are that their. model reflects the

possibility of action being controlled at. both a conscious and .

subconscious level; that knowledge is organized in a "heterarchica!”
-fashion; that schemas are not static but the strength of their links can
change with practice and entirely new connections can be made; and

that trigger conditions (environmental inputs) require only
<

"sufficient” similiarity from time to time, rather than an exact match, .

in order to exert their influence.

(OS]
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Figure 1 - Vertical threads. When attention
to particualr tasks .is required, vertical
threads are’ activated. Attention operates
upon schemas only through manipulaton of
activaton values.
oversee and bias ongoing action by alteration

of activation values. Motivational variables

. cge ™ P
~are assumed to play a similiar role in the

control of activation, by working over longer
time periods (from Norman and Shallice,
1980). "

,

No copyright involved.

@

Thus attentional processes
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various perceptual experlences that each m,dx‘wduq}“

The Knowledge Base in_Operation =

In the preceeding pages the rationale for the idea of knowledge
as a fundamenial contruct related to learning and performanc'é was
presented.  In addition some possibilities hwith regard to the
representation and acquisition of knowledge were presented B~a‘sed
on this the concept of a knowledge base has - been ereated ’ Th‘is

<I

knowledge base is assumed to grow ‘through the accumlatlon of the
u‘;x!' |

e

their lifetime (Wall et al 1985 Newell and - Barclay, 1‘982 Nelsser

-

1976). In this section the meaning of expenence W1ll be evaluated

through a more detailed look at the working features of the‘

(o

has thtoughbut

knowledge base; ofeatures of experience that bring about or fit 1nto a’

pattern of thought. " If knowledge is "the representatlon thought
synthesis of one's varied experience’ (Newde.ll and Barclay, 1982, P.
197) then .it is crucial that the meaning ;of. e‘xpejﬁence be considered.
How does experience alter ’or adjust schveg‘nﬁés (cognitive structures)?
Throughout the discussion to foll-ow\"v itis imperative that the

function of time- be acknowledged. . All. human thought and action

requires time, or more accurately, becomes mamfest over t1me The

(o=

organism-environment interaction can nvo,t, in reality, be frozen in’
B } .0
time at any moment. Yet in order 'to'.,sim,plify complex human

fi.nction 1t seems necessary (o look at is‘olated instances ~ The

accuracy of the readers thought deplctlons may be enhanced by

seeing each worktngl) feature as flttlng mto the following 1mage

Imagine a long tube bent to form a ring. Inside the tube at various

MR

=h

~
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locations sit the working featu«res.r Now take several such rings, place
them flat, one on top of another and watch the activity constantly
surging around each ring from feature to feature with varying
speeds.  Connecting the rings together through the middle is a
dominant knowledge base. " This connection allows for communicaiton
to flow between  the ri?tgs and back and -forth, to and from, the
knowl@dge base and the ring framework. At any moment the system

- ay. a whole is undergoing some degree of change and any discussion

of learnmg and performance should somehow reflect this dynamic”

&

function. |

The c1rcular nature ofw thrs image not only reflects the
importance of trme but also effectively illustrates the drffrculty of
'xdlstmg',ulshmg product from ~ process. "~ "What s product at some

".,r,partrcular moment in time could merely be part of the ongoing

process, and this problem is magnrfred when different levels of,

analysrs to issues in the representatron of knowledge are consrdered
(Newell and Barclay, 1982, p. 177).

“In an attempt to maintain the rmage of a crrcular operatlng
system which 1s set to encourage the 1dent1f1cat10n of 1nteractron
"effects it will be useful to present a summary of the operatron of the
-A learmng dnd performance ‘model as it is presented in f’km"e 2.
‘Followrng this a more detarledcexplanatton of the functions of each
‘ workrng feature will be ¢ yldered ]

| The . frrst thing to notice about the model is the dynamic
l'cirrﬁrlar ‘nteractions; (a) the reflective response cycle incorporating
-the knowledge base; (b)®the automated response cycle 1ncorporat1ng

U

' envrronmental information; and (c) the guided response cycle which

<

b



©
35

is really an integration of the previou§ two cycles.. This circular
nature effectively avoids_'thé product-procczss dichotomyt

The energy to drive the system comes from two sources in the
form of informatien (data or cues). - The a{‘crive information in the
knowledge base which produces a series of intention; (mental data)
is combined with environmental data and results in the ®reation of a
context , or more precisely a séries of moment to moment contexts.
The integration of ibese’ two sources of infqrmation_ is the act of
p'erc‘eption. Furthermore within th'e intention to action cy&Le.

- expectations arjse. When one intends to do seomething,

simultanecusly there is also an expectation of a particular outcome if.
a response 1S initiated. Thus, moment to goment contexts are mide
up of expectations ‘and pérceptions of information impinging on‘-:"v’ .
the system, and it ‘(i,s the evaluative inter ti'on.of these two features

that determines the respodses that will be selected, | y .

*

When expectations and percepti-ons match the procedural plans
which a;e carried in the act:ivatg‘d intentions’ can be acted on
automatically'(wit'hou‘;t conscious input); Action is initigted .._a-nd the
critical means of feedback(. are indirect, through cbrresbéhding

\changes in the environment. When perceptions and ﬁpectaiions

- . . . . : . S T
conflict (mismatch) conscious problem solving activity is initiated
‘g p \ g y

and reflective or guided responses result. '

a

To procede further one must understand that contexts. within

contexts are possible. It is something akin to having long range goals

Val

™ :
and short term. objectives designed/ to meet these goals.” At some

point in time two (or mare) distinct goals or objectives (intentions)

|
\

\ : ~

!
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may c‘omef in conflict with each other. Thus the perception is one

A

where\ the corresponding expectatiéns‘ conflict. .In'this instance the
response is conscious and reflective. That is,” the knowledge ‘base and

its' consequent formatlcm of intentions must be reorganized or new
\knowledge added in order o satisfy the conflict by formulating
cooperative or sequential i‘ntentitons.\ (Note that another level of
analysis has entered the discussion). Percepiion then, not only hgs a
role in the 1mmedlate evaluatlon of the env1ronment but one can also
percelve ones own thoughts in an after-the-fact way.

When a conflict between expectations and perceptions occurs
as ‘a result of the environmental information not mat’chirig the
knowledge base informzition, then both sources of information are
“evaluated to determine where the mismatch occurs. The resolqti'on
of this mismatch occurs when either the environment is .re—svaluated ‘_
-and the correct cues- found or the knowledge base if regrganized.
This guided response 1is an example of the sort of backstépping that
occurs when making a sufficient action more efficeint. (The
discussion will return to this point later). Often previoﬁsly learned

& !

automated responses must be re-evaluated, in order to change the
P 5 ; : .

cue-response structure and the mental framework associated with

this new information network. -

These typés dﬁ response modgs arising out of moment to
moment contexts seem to parallel quite closely Brown's (1980)
"three-part operation between mind and body". The automated
'r\esp'o se is roughly equivalent to her description "0f an "unconscious
intelligénce that can absorb information from the environment,

recruit both physical and mental abilities, and act on informaton quite
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‘ai)’propriately no matter how comp;lex". The guided response mode reflects
"a {ébnscious awareness that can sometimes appreciate events in the
unconscious” (ie. it tunes in to what is happening automatically). - Finally the
reflective response resembles a "conscious awareness that relies on social
consensus about the proper behavior of both mind and body" (p. 69).

The dyﬁamic nature of the learning and performance System 1s limited
by the two dimensional representation of the model. If, however, sevéral
copies of the page with the model on it were- made and then stood up one
behind the other and connected by one large knowledge base, the capacity of
the model would be more accurately represented. Contexts within contexts,
multiple intentions and expectations, as well as 'caon'scious aétivit;/‘ occurring
simultaneously with subconscious activity is possible. In addition all three
response modes could operate at the same instance, or more accurately stated,

‘any given obse'ry'able action may be a result of the three types of responses
working in concert. ‘Reflecting on the known facts of brain structure, with . \
trillions of linked synapses operating at very high neural transmission speéds,
such an operatm potent1al of the model 1s conceivable.

The importance of these working feature‘s/ (te. the context perception,
expectation, mtention, and the environment) is that these are ‘the areas that
must be altered in some form in order to alter the kl}gwledge base. Some
implications of this statement with regard to learning (expanding the
knowledge base) and performance will be presentéd inGthe discussion

chapter.
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The Working Features in Isolation

@

A. The Knowledge Base

. In order to ‘repres,ent the possibilities which exist for
beneficially altering the knowledge base {the functional nature of tnis
information storehouse "is simplified, but nopefully not distorted, in
the structural representation oBserved ulin} the - learning and -
.performance model. The knowledge base as presented here, comes
dlrﬁ‘iy form Wall gt al.’s (1985) metatheoretlcal perspecnve " Like.
Wall et al's model, the knowledge base is presented as a highly
dynamic, shifting, developing entity - considered at a brief moment
in time; frozen in a micromillisecond, rather than as a stable.
continuing entigy. - The dlffereqce is that the present model expands\
on the notion of interaction - and includes a ‘more. visual presentation
of an z'niegratz’;n concept. (

In ‘Wall et al's (1985) model (figure 3) an inieraction effect is
shown by rep\-resenting the three" general knowledge domains in a
Venn Diagram. Thus, for example, one's emotions (a_nd' their
Iknowledge of what they'khow will. most certainly have great effect
on the procedural operation of any action sequence. in fact, trying to

N

get an optimal balance and interaction between these domains might
be considered. t be a prinii“prle focus of learning and performance in
sport and other areas of human activity. In Wall et al.'s model ;his
interaction ‘effect is related to the function of metacognitive

\ knowledge and metacognitive skill. However there -still seems to be

39



dance, and on that .'
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something beyond a "higher form" of declarative knowledge; beyond
consciously knowing what one “"can and can n@ do”. This seems
rd -

particularly obvious in the performance of great artists/athletes.
. ‘ . Lo [ A . . ’
Most commonly this something has been explainaBle in verbal
- - ' :

terms as intuition (a subconscious awareness of what one can and

can not do). If metacognitive, knowledge is a higher form of

edu5al knowledge' (Wall et al‘ 1985), the powerfﬁl force that can

estr be, expressed as intuition, could (or perhaps should) be
O .

i
s

1M
i1}

considered a higher form of affect: knowledge. While-it is clearly

beyond present capablhtles to quantify or- measure this. phenomenon,

Fr‘-J

it is well recogngd by Bformers in every field, from business to

2 " 5 to be included in any modef of

lcarmng and performancc&j £ “expression "I've just got a gut feeling

about this" reflects an instance when intuition is appreciated- by
metacognitive thought, but(’this appreciation most often cannot be

pushed any further into consciousness without considerable

. difficulty (and it, may not even be de_sirablc to do so).

™
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THE DIAGRAM HAS DEEN REMOVED BECAUSL 0F THE UNAVAILABILITY OF COPYRISLT
PERNISSION. THE DIAGRAM 3HOUS THE RELATIONSHIP CF WALL et al.'s KNONLEDQE
DOH@INS IN THE FC?M OF A‘VEHN PINGRAM. (FALL, BOUFFARD, HcCEEMENfS,

FINDLAYi AND TAYLOR, "A KNOWLEDGE—BASE? AFPRCACH TO MOTOR ﬁE”ELOPMENT: ¢
IMPLICATIONS FOR‘THE PHYSICALLY.ANKWARD”, ADAPTED PHYSICAL ACTIVITY.QUATERLY,'
VOL. 2,.PP.'ZI—4I, 1985. | )

Figure 3 - Re'\lation of metacognitive skills
and metacognitive knowledge to  the three | ’
major types of knowledge aboy: aligion that

> develop (Wall et al., 1985). ™%

The influence of metacognition on the learning process is
clearly ._a‘cknowledged by Wall et al. (1985). As metacognitive

awareness ’gf each knowledge domain increases with every new

expeﬁencc, the way in which the actions of each domain influences
the others is represented by the connecting circles in the model.
(Having the circles just touch but not overlap, in th‘?: author's model
(figure 2), reflects a belief that although each domain interacts  with
th:e others there is an operation that dccurs at a higher level ‘that
p;c‘)vides an integfation function). Because of the dominant
consciousness overtone associated with metacognition, one Step
bc;)?ond this seems to be réquired in order toﬁintcgrate the

~subonscious and thusy allow a more complete depiction of significant -

operating features of performance, as well as those of learning. The

)
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conceptualization of wisdom as#an integrating process reflects this

need to go beyond interaction. This distinction is made primarily to

point out that, while interaction is the mean$ by which integration

- must occur, the way in which this ingeraction occurs is qui‘te variable.

The best performers display superior - integrating abilities.  This

wisdom leads directly to more proficient interactions between the

. different domains and thus better stimulation for the development of

the ‘knowledge base. e
Wise people-seem to bc able to take a g?’feat\deal of information

and fit j4 into their knowledge base. But in addition they take that
: N : |
extensive knowledge base and organize it in a manner which allows

: & .
them to express their views simply yet completely. They seem to

42

see through the complexity of the world; they are perfo;mers ‘that -

understand the game and themselves well enough to perceive its

simplicity.' They continually,’ and seemingly with relative ease, "go
beyond the information given". They are the people ‘who just seem

to have the answer when everyone else is madf? trying to think

their way through to it.

This leads to the idea that best performances result when the
task, the environment and the variables within the individual are
integrated. The choice of wisdom as the name for this integrating
feature and the addition of intuition on to Wall et al.'s .model comes
mainly from a belief that Eastern philosophy has much to offer thk
student of learning and performance. Taoist philosophy, for example,
states "the master's of life know the way, for they liste}r} to the voice

. 6 k2

within them, the voice of wisdom and simplicity, the Q/dice that

reasons beyond cleverness and knows beyond knowledge" (Hoff,

‘
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1982, p. 154). Most simp\l\yy, Hoff adds.-"the wise are children thay
. S 7 . .
know" (p. 151), so perhaps it would be appropriate to end this

section with some wisdom from Winnie the Pooh.:
O 3

o
"Rabbits clever”, said Pgoh thoughtfully.
~ "Yes" said Piglet, "Rabbit's clever”,
"And he has Brain".
"Yes" said Piglet, "Rabbit has Brain".

There was a long silence. ¥

"1 Suppose" said Pooh, "that that's why he
. never, understands anything”  (Hoff, 1982, p.
15). -

4R

N
T Fommang

B. Context ’ : :

"The number and complexity of representations that can be
- e

stored 1in thé knowledge base are virtually limitless, but only a very'_‘
limited subset of ~knowledge is active (ie. involved in processing) at. |
once” (Kail and Bisanz, 1982, p. 31). "The construct which best

represents this active portion of the knowledge base is context .

Building on Newell aﬁde:‘Barclay’s :dcfinition of kno'“;ledge and

encorporating Magill's (1983, p. 368) view of context thex followirg

comprehensive definition is proposed. Context is the representative -
integration. of the conglomerate of knowledge about specific ~aspects -

of the immediate situation. "Whether learning .a new skill or -

performing a well learned ohe, the nature of the individuals

involved, the character . ,;sl of the task being performed, and the

-
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o \ | .
environmental setligg of the activity, must be viewed as candidates

\7. - | . . ' 44

for deter}gining“cbqut effects’ys (Magill, 1983, p. 368). In addition
the in:te‘ra’ction effevcts of the'task, individual, and environment must °
‘also be determmants of context : e |
In metaphorlcal terms context might be v1ewed as the control
gate: to the knowled‘ge base, letting information cut as well, as
affecting"\#/hzit goes. in. The use of an example might olarify and
:sub'stantiate the knowledge-context rel_ationship. If the previous
‘section +were read over again chances are some amount 'of new
information or meaning would be o‘btain)ed boyond that of -the first
reading. - Related to the individual context ~which the reader had
during the first réading the information will bé received in a certain
way. "We can only see what we know. how to look for" (Neisser, 1976,
p.'2'0). H,a'vin,g read the section once will® activate different
knowledge structures which_éwill change the context for the second
reading, This new context’ may then -provide new insights’.v" Clearly
~ context and - knowledge interact in a  manner which makes it
‘irnpossible to‘distinguish which. comes first. The significance of
context is that, at this level some control over changes in the system
can be gained, thus creatmg an opportunity to purposely alter the
knowleago base. - - EE
If the example above is extended so that the section is readw
-several times, at some point no new meaning oOr 1nformatlon would
- be picked up. With each reading certain features of the information’
woul’d\ be oontinuall'y -reinforced until evéntually they. became
"globaily | rodundant" (Baars, 1983)."0 Repeated information

strenghtens thought pattgrns and_’ yields a stable context of. some
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Olobal format. In the 'above example, knowledge contained 1n the
sectﬁmw/ould become established in specific contexts as patterns (or
rep sen{éatlons) As a pattern gets mcreasmgly reinforced from

re;peated readmgs it more completcly directs the progress of thought

and inhibits the activation of other potential interactive knowledge
;ftructures mcludmg those that might keep motivational levels high.
At‘this point then, in order to change the knowledge that is directing
" these established patterns, so that addiiional learning is possible,
some change in the task, individual, or environment must occur
which presents a new context. The strong implication here is th;lt
the acquisition of néw knowledge (for mental or physical tasks)
requir_es. 'the establiSh}ng of a context different frdm the one which is
presently directing the progress of established thought patterns.-
Changing the contéxt causes .a temporafy disrluption: in the
established scher;la network and forces the system tc; problem solve
thus altering tﬁe'knowledge base.  Think back to the "lateral
thihking" concept for a clear example of contextual opefations.

The following quotations selected from the literature clearly
indicate a .need to determine the role which context plays in the

activation and selection of knowledge structures:

1. "In real-world tasks the context serves to
isolate the -stimuli to’ be expected and limit
possible responses” (Kerr, 1983, p. 53).

+ ' . .

2. "The 'expectational set' influences what
one perceives, and what qne perceives can.
influence what one expects to perceive”
(Brown, 1980, p. _?{%67)., Note the circularity.
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3. "Distinctiveness emphasizes the contrastive
value of information, and this of course
‘presupposes a context from which distinctions
are made’ (Shea and Zimny, 1983, p.. 39). -~

4, "Even ,. the ‘'conditioning' of simple
automatic responses is generally influenced
by context and intent” (Neisser, 1976, p. 96).

e

C.  Perception ‘ L

‘ Atgth&' point envisioning the operation‘ of the model becomes
more difficult because of the dynamic, circular nat'u.re-of the system;
because the 'workiﬁg features behave as parts and wholes -t the
sa 1e time. However if one assumes, for nogw, ‘that the central
purpose of the knowledge base is to establish the context of a given
situation; then the function of perception (which plays a critical role
in the inﬂuencing of the context control gate) might, be. more easily
rccognized'. The establishment of a momentary. stable framework - a.

P .,

context (a kind of m’m knowledge base), allows percepuom lOf any
stimulus. Without such a backdrop against. which’ the cosngrastal}fe,
value of incoming information coul_d be evaluated, no,meamng c\ould
be given to the stimuli. With regard to this opefation, Bruner (1‘:983)’
states that "the information value of any input to a sys_tein had to be

computed in terms of what the system was ready to entertain, by

way of a set of alternative inputs.  So .perceptaal readiness is as_

crumal a feature of the act of perception as the nature of any. input to

the system” (p. 2//) Neisser (1976) further explains, -yyhether yo-u >

see the meaning of a smile or just its shape depends on which sort of
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cycle-‘ you are engaged in, not on any single instantaneous input and,;‘
" its processing in your head” (p. 72). | ‘ o~ 1
Perception, says Br({wn (1980), is "the mental process. of
attaching meaning to sensation” (pf 14). That 1t is..more than simply"
the pick-up of information, that is always available and specific, is )
easily subst‘a‘rgiated by the mere ex'istence of illusion and error.
Equally true, however, is”that perception is not ‘merely the slave of
bygone probabilities. "In pe;rception we are obviously tuned to both
the momentary likelihood of events and ‘the dictates of the re.
world" (Bruner, 1983, @. 85).  Unfortunately efforts to determ
which aspect of this dual feature o.f'-pe/rception ¢xerts" more influe~. ¢
on the contrql of action have not yielded any particular value for 2
very long time. "Twenty-four centruies ago‘Democ.ritus descri-«d
-this seesaw battle in his famous  dialogue between the mind, and the
senses. .Firust, the mind chides the sehses_, pointing out that their
QUalities of color or taste ar¢ only matters of convention. The se_ns.e:s
answer; 'Ah, wretched inftéilect,. yod get your evidence only as we
- “give it to you, and yef 'you try'to/‘\ overth: w ué. That overthrow w.ilf
be your down fall"' (Harth, 1982, p 159). In a circular system where -
the activity whic__hv' surges around it is self-perpetuating, constraints
~are self-imposed by ongoing changes in the"system.  Neither
sensation nor intellect can ever become domin;lnt in the“ sys(ém, fdr -
‘thcy must nécessarily ‘rel)" on each other, each equally limiting the

other.

'Perception is a working feature that is formed because of the

o

creation of a context (where knowledge and information unite) and

v

a4

" at the same time helps create the context. Because the active portion



©of the knowledge base contains the capacxty to evaluate information

- the process of perceptron is created.

And. because, through the

@
‘ process of perceiving, meanmg is_ derived, new meaning creates the

. Neisser's (1976) "perceptual cycle" (figures 4 and 5) helps to clarify

‘,this‘i‘_relaiii)nship. . He de-cribes the cycle as follows:

T ea

" outcome of the exploratxo

-

Perceptlon is - indeed ..a - constructrve process
“but. what is constructed is not a mental image

‘appearing 'in consciousmess where it - is
admired by an in er .man.,

-the .perceiver is conStructmg anticipations  of
_certain. kinds of information, that enables him
t + accept, it as it becomes available. Often' he
must actively exploré the optic array to make

his body. These explorations are directed

Ahe anuclpatory schemata, 4hich are .plans tar *

perceptual ‘action  as well as readiness for
pamcular kinds - of optlcal structures. ~ The

picked up -. modifies.: 3mrlg1nal schema.

Thus modified, it directs further exploratlon ;

and bécomes ready for more ‘infdrmation (p,p
20-21). .

g

At each moment

- the mformzmon ‘

it avarlable by moving his eyes or his head or- - |

‘possvlbrlxt‘y,vof altermg the knowledge base - and the .cycle continges.

\
e
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- THE DIAGRAM'S IN FICURE'S 4 AND 5 HAVE DECN REMOVE™ BECALSE OF THE

CUNAVATLABILITY OF COPYRIGHT PERMISSION. BQGTH DIAGRAM'S WERE TAKEN

s

FROY NEISSER'S 1976 COOK TITLED>COGNITION AND REALITY, PUBLISHED BY

W.H. FREEMAN AND COMPANY, SAN FRANCISCO, PP. 20-2I. MINURL 4 SHOWED
NEISSER'S "PERCEPTUAL CYCLE" AND FIGURE 5 SHOWED AN EYPANDED VIEW OF THE -

PERCEPTUAL CYCLE INDICATING HCW SCHEMATA IS EMBEDDED IN COéNITIVE MAPS.

?

S
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Implicit in this ‘cycle (as is represented by the aiffgrgnce
between figure 4 and S) is the fact that both ‘the internally generated
knowledge and external_information'cues available at any moment
ar,é limited. | Context represents the limited knowledge‘évailable,
whi(l;a the information available is lim'ited by the capacity of the
perceﬁtual cycle to integrate informatioﬁ.r‘
Ip an attempt to reduce the limits that this system imposes, the

'conc‘ept of at,tmtion has received considerable attention. Attention
/

has become a strategy of _perceiving. Unfortunately this strategy has v

often fallen mto the trap just -previously described by Democrltus
Attentlon theory has focused on the environmental information~ side

while for the most part ignoring the gsignificance of the knov:/ledge-

cohtext side.’ Bruner (1983) refers to the importance ‘of enhan‘cing'

the ablllty to Jearn more about what to sample of the envxronment

through our "peephole perspecnve but goes on to state that ba51cally

that that ability is of lesser value without the corresponding

development of the ability to learn more about what to make of this .

mofé selective information cloud (p.n276). Neisser-(l976) sums up

the inherent problém most sucyctly when he states “choosing

3.

where to look is not the same thing as choosmg what to do" (p. 182).

Perceptlon is "an activity that takes “place over time - time

during which the anticipatory schemata of the perceiver can come to

terms with the informaton offered by the environment” (Neisser,

11976, p. 9). Identifying important environmental cues can be

valuable but not without a corresponding attempt. to identify and

learn how to generate contexts that allow those informational cues to
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be perceived when they need to be perceived. .

D. Intention / T

s}

Tolmah, some time ago, coined the phrase "behavior reeks with
purpose”. .The formation - of intentfons are the plans on which
vtpu‘rposeful dchavior is based. Intentions can take a general form
,vspch as long term objectives or goils thgt reside in the kndWlédge
bzise:, These intentioqs may thf:n, in turn, throughu the influence of
.thé" ontext, give rise to more sgecific intentions. Intention is "a

| decisibn;to take certain action (which may be a decision to take no
actioﬁ) based not only upon consideration of the value of the goal,

. but also upon estimates of the relative effectiveness of passible

;,,; * alternative actions and a consideration of what the consequences of
:,4;1:5”&‘_’ . ) kD .
% different actions will be” (Brown, 1980, p. 265).
"
B ,"?

'_‘ﬁ Intention is that pbrtion of the self-pérpetuatipg activity of the
schema systiﬁém. which determines the search fofé; some particulaf

_information i#id not some other. Specifically ac.tivation of the highest
7 cevel }Sarent schema is equated with the” formation of -intention
TS ¢ EeNorman, 1982, p. /4). Norman states "the formatiqy of an intention is
the result of many considerations, including the overall goals of the
person, deciws;;ion_ analysis, problem solVing activities, situationa.l'“"
analysis and so on" (p. 5). Clearly intention rfi“ust be considered as an
interdependent feature of a continually constructive learni‘ng and
performance system. It is. influenced by both context and

\

perception. - ~
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The influence of intention on action is most evident in

Norman's (1981) treatise on action slips. "A slip is a form of human /

N

/

error defined to be thé. pérformance of an action that was not what' ya
~was intended. ... -From an analysis of slips of action it is possible to
.construct the outline of a theory of actionlthatg Suggests how‘ an
intention is represented and acted upon” (p. 1). Intention, is an
‘incontéstable feature in the reciprocal process of knofivledgve to

)
L&)

action. But how do intentions exert their influence?
¢ - ‘ )

E. Expectzition

"Expectations are multidimensional, subjective “éctivities that
‘ , ‘ ,
depend“ipen individual history, and are detertqi\n'ei'and modified
by, and linked to, one's aspirations [irtentions}" (Brown, 1980, p. 97,).
In the continuous stream of schematic activity through' the
kﬁowledge-action/ cycle, expectations serve to activate schemas for
upcoming actions. Utiliiing the terminology of Norman-wand Shalljcels
"activation-trigger-échefna ,'system", expectations represent
"activated" schémas, where the: strength of the ‘écti'va'tio.n parallels
the ~dominance of the expectation. Péféeption,\on the other hand,
.represents the means thr‘ough which @igger conditions raise the
activqtiofl value to a level sufficient for V"s‘evlection". These trigger
~ conditions are seen to arise out of interactions -of the task, individual
and énvoir‘onment.;@léré specifically, multiple sources of activation
come "f:"om the external world (data driven activation), from ‘internal

' .8 . . . . '
processing (thoughts, association, prior or future action comppnents), E



‘\o:havior can be detected seems almost too obvious. However this

or by capture by well-learned familiar habits” (Norman, 1981, p. 14).
The comparative function of the intgraction between

0 : . .
expectytions and perceptions is of considerable importance. It

‘relates to the belief that "in order for discrepant behavior to be
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detected two things are necessary; a feedback mechanism with some .

monitoring function that compgres what is expected with what ‘has
occurred: [perception], and a. dlscrepancy between expectanons and
occurrences” (Norman, 1981 p. 11).- "The existence of such feedback
‘mechanisms”, Norman goes on to state, "seems a logical ‘necessity in
the control of human beh'avior",; and to say that discrepancies

between expectations and occurrences must occur before discrepant

tter point has particular relevance to the impending discussion on

consciousness.

The nature of the type of feedback system that is believed to
operate in this perception-expectation comparative system gains
support from recent neurophysiological findings. Galllstel (1981)

refers to an interaction between “reafference and efference coples

In this_farhework an "efference copy" of efferent (outgoing) action
commana(;

1s created and momentarily stored as each new act is

. w

L '1‘nma& The sensory (afferent) 1nputs generated as a cansequence

IS



Efference copies are low ™ level,
neurophysiologically explicable instances of
expectations.  They are centrally generate
signals that anticipate forthcoming sensory,
signals.  They are, of course, -unconscieds
expectations.. But when these unconscious
expectations are violated, the difference
between expectation and outcome shows uf
.. in conscious experience"” (Gallistel, 1980, p. 6).

e

This is what happens frequently when one is engaged in technically

difficult, dangerous, or novel activities.

The interacton between perception and expectation, most
sigAr.lificamly, appears to be. the feature "which determines how
consciqu'_"sne;s comes into play. Bruner; (1983@'speaks of the
mat;hi}lg or mismatching of a hypothesis that is continually creat‘ed
based on@ﬁthe assertion that people :ar'e never indiffe‘rent, always

N
tuned, ever readier for some events than for others. Input.from the

environment is sé)eﬁp\a - either matching -or r‘nis~matching the
hypothesis"' and if it mismayches, the hypothesis will be changed or
the perceptions adjusted. until {\match occurs. -But "the stronger a
hypotflesis the less matching ;?%orf‘nation is neces}:’éarg ‘to‘ confirm it

and the more mismatching information to disconfirm it" (p. 95). This

relati\onshi;; is reinforced by Brown's (1980) statement that "no

. £ : .
perceptions can be unfavorable unled% there are prior expectations of.

something other than that which is perceived” (p. 96). qu example,
how does one know when they haven't made the "perfect golf
swing"? The activation of .consciousness through this interaction is

reflected'ir’l,.A:.Ornstein's,(_1972) comment ,that “if the input and the

L
-



,model agree, as they Eo most often for the constancies"o,f the world,

I

I

then the input stnys out of consciousness;' (p. '47). As a result, one is
‘often left with .‘c;nly a"feeling of the aesthetic exper'ience' The flow '
chart in frgure 6, whrle designed- by Brown (1980) to mdrcate the

mental operations leadmg to" drstre‘ss indicates demonstrabl'y an

expectation-perception in',t-_.d-"ractro effe.ci In this” model, if well-

being, resulting from az match% be

R

en" perceptrons and expectanons

1s replaced by subconscwus actzwty and'-wor-ry . resulting from a

4

mismhatch between perceptions @nd expectations is replaced by

conscious activity, the chart takes on even greater significance as it

relates to the present discussion. It should also be noted that
differences don't always result in worry, bur may 1n many msmnces

produce interest, excrtement and’ strmulanon as a result of’ bemga

perceived conscrously as presentmg a challenge : Herem lies one of

the posmve values of consciousness. SR

e
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THE CHAPT HERE HAS CEEN RE“OVEP BECAUSE 0OF THE UMAVAILABILITY CF

“COPYRIGHT PERMISSION.

5]

<

fa Figure 6 - Flow chart of mental operation
leading to states of . well-being or stress
_;,j'réactions (Brown, 1980, p. 105).

7

e
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F. Conscious 'and Subconscious Activity

Hoff (1982) reports the TFaoist maxim "to attain knowledge, add
ihings every day. Tcr attain wisdom, remove things every day” (p.
149).  The .significan;e of subconscious proccssing;, automatization;
the removing &f thihgs from consciousness, is mbsg apparént: in

performance research today. ‘While the role of habituation was

i . ~
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ucoested as early as 1890 by William James, only in the past twemv g g

or so years, with the emergence of cognitive psychology, has the
complex nature of automaticity Been enplored in- much depth
(Crocker, l984). Brown (1980) provides quite convincing evidence
that the ehtire knowledge system could operate at a subconscious
1eye1§ Exte'nﬁding the notion of subliminal percepton she concludes,
| "one can deduce that the unconscious perceptual apparatus‘ of man is
not only capable of accurately understanding the meaning of
information, but some unconsciou$ intelligenc‘em‘rnust also be able to
~make IOOical meanrnvtul associations with quite relevant memaories,

e
then act1vate exactly Lhose brain nerve netwgrks or mental processes

‘that are appropriate to.respond to what is perceived without any
conscious awareness” (p. 67). Ceratinly one only needs to just‘ barely
begin to count the number of complex actions which a human being
engages ‘in through the course of a day to realize that much of what
occurs to allow smooth functioning takes place at a subconseious
level. It is important to note here, however that any ;'snbconscious
1nte111gennce must be dependent on an ‘extensive knowledge base A
base which is bu1lt, at least partially (1f not prlmarrly) through
consmous means.

Much - of the work relating to subconscious and conscious
fprocessmg has been done under the guise af attention %heory and has
led to a drvrsron,bet,ween automatic and controlled behavior.  This
division, however,'osnouldv'only represent two polar extremes of a
continunrn. With the background framework presented of a circular,

interactive, multi-level knowledge system it would be rather naive
- ) .

to claim th¥t any particular behavior could be brought about

I

¥
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" completely by either conscious or subconscious processes~ alone.

With regard to this automation-atteniion dichotomy Stelmach and

Hughes (1983), refering to '- their perception‘of the work of Navon and

Gopher (1979), No_rman and Sha_llice" (198_0),4_ and Fowler and Turvey
(1978), in addition to their own work, comment in their con'clnding‘
' statements that "it appears that no act,‘in total, .can be considered
hautomatic; at. some pornt they all. seem to requrre (at least) either

awareness [consclous_ness} or 'some form of control" (p 87) However

this does not mean'that(thevwhy and how of behavior can always be

reported. "We can do things that we do and do not know about, and

conversely we can know, things that we can and cannot do" (Newell

and Barclay, 1982, p. 175). This performance analysis predicament

results from the fact that "we. do not attend to the same informaton :

when we describe our behavior. as when we execute it" (Neisser,ﬂ
1976, p. 97). It is this observation that is surely at the heart of the

-many - difficulties which exist with theories of attention. . As such,

Wall et 'a'_l.'s (19.85.) claim that notions of attentional control "might'

better’ be called ‘the‘ conscious control of action" (p. 33) will be

adopted here. =~ The notion of subconscrous control of actlon will be -

added and ‘the apphcable knowledge whg:h has been generated’

through attentlon research will be :integrated into the 1nteract1ve
w_system of conscious’ and subconscrous'control of action unde} the new
\label of context control. (Context control W111 be eraborated on in
the&drscussron chapter) |

. To be, consious of somethmg is to be thinking | about it.
Commentmg on the conscious; thrnkrng process, Whrtney; (1975)

states



. The normal human mind often acts in terms

of problem situations. If these are familiar

and their solution is well known and accepted,

the individual reacts without thought,” in

terms. of neural paths already established.

This is tradition or habit. At each advance of

“life's experience, this body of settled, habitual,

unthinking possibilities is added to until, in

many realms of living, activity is smooth and

continuous without the halt and reflect of the
‘problem situation. ... Each situation in the

-normal individual has its pattern of response,

once a matter of problem solving more or less

~complex, now “devoid of any degree of

reflection, until som= new element is injected”
(pp. 2-3). ‘

Bruner (1983) sums up the situation most succinctly, "problem
solving is for “kinky cases that don't fit" (p. 129). This notion
eventually leads to the realization, if one accepts the view, that the

primary function of conscious processing is to allow the system, as a

59

whole, to continually get to a higher and higher level of automation. -

In addition to this, howe\ier, conscibusness also has an immediate
function of directing the construction of moment to mohcnt "models
in our head". Specifically, consciousness comes int'o’ play when there
is a need to define the context more clearly, when knowledge must
be integrated .into an action sequehce,' or when one wishes to reflect

on one's self that has emergéd through learning and development.

Conscious processing provides each individual with an element -

of control over the way in which new elements get injected into the

system. "Erwin Schrodinger, in his essay 'Mind and Matter', calls

“consciousness 'the tutor who supervises the -gducation of the living
» . ? ':_‘
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substance™ (H 1982, p. 202). There is a cost,ah_owever, 10 this
"iutoring". M'Iﬂr.‘hcally, during ,certain phases ~of motor skill
_ acqu151‘tron the' prrdw “of learning is a- decreas-e "'in'f th'e" v.overa'll
~ performance of the skill until the new parts oﬁf‘ the acuon have

d" (Wall et al., 1985 p 34) Kmsbourne, from his

~5a
research on gerebral functional dlstance wphld descnbe the reason

become automa e

|

for thlaywmmal reductlon in, performanoe le“vel “is berng a result of

v

structural 1nterference caused by a spread of neural actrvatron;z,ﬂ__;;'

created as a’ consequence of conscraus problem solvrng activity. In.

. B J“
other words ras. a COnsequence oK/learnrng I /frj .
s ’7/:'

v f

This notron of conscrousness as a dxutor w1thout “d»ie"é’ct

| .
mfluence onr action parallels Wall * et al’ 5 41985) -notion, , that action is

1nstant1ated b,l autog.}atrzed procedural knowledge (p- 29). In Wall

ase of metacognmve knowledge

’ / (2

et al s knowledgeﬂbase sy, }
(metacogm'@@ll) 18 the conscrous acuwty ‘that - &llows a person to learn
in probléln solv1ng srtuauons (p 32) New rnformanon relevant to
declaranve and affecnve knowledge 1s rntegrated into the existing

Knowledge base and with ’ praetrce more anél mpr‘e parts of the action

or action sbqu%ce wh;:ch corres,ponds wrth the specific sc

networks affecte beqome procedurallzed Even the schema
r’f

network d1rect1ng COﬂSC:‘lOUS reorganizing activity will become

automatic after Vrepeated use. This higher level of procedural
knowledge is "metacognitive skill" (Wall et al, 1985, p. 32). The
exrstence of metacognmve skills could account for the apparent
human capacu;y to learn at a subconscrous level, by revrsrng,
reorganizing, and re-interpreting what has been learned previously.
As _.previoilsly"stated, howevet, it could not, be unhesitantly



61
coﬁéluded' ttb..t knowledge acquired subconsciously ‘wa’s not
influuenced at some level in the sytem by conscious activity, such as
in the formation of a goal or intention. On the other hand, i; would
appear équally dangerous to argue that no new relatioh-ships
between inputs can be acquired without awareness. . ‘Pe?)pl_e o;ten
experience a problem and leave it unsolved only to have the answer
pop up out of the, subcoriscious where it was apparently solved. In
thié, Wall et _al. seem to contradict thémselves when; they state "we,v
‘agree.with Baars, that 'there 1is lIyttle or no evidence that we can
acquire new relationships between inputs without awareness'
(p- 35): Sprj,-n:ger and Deutch (1985) provide the example of Otto
Loewi's- discdveit,y of synapti‘é chemical transn}/i_ssion wrhicvh
apparently came abo@t by a subconscious, chance conngction of ideas.
"The "act of conur'lectin'g two critical ideas apparently cime while he
was in an unco:‘nsicéious or semico'nscioué state. However the
:background for itv;‘had ‘been set by years of rigourous. [primarily
conscious] work™ (p. '195). Clearly occasions for both cofscious and
4k, subconscious processing; for controlled and automatic responding,

Adatwdlist in every context created. As long as the brain is functioning

“and eproblem solving is occurring some amount of conscious activity
will exist. And if a person is aware of any particular %nput impinging‘
on the system_they cannot also be, simultaneously, conscious of all
the other necessary inputs which are required to allow thé syStém tb,

" function as a whole. - An .unaerstdnding of how the system operates

in terms of‘shifting‘ the _balar}cs along .the conscious-subcgnscious

continuum can proviode valuable knowledge of how‘}?learﬁﬁng and

"performance can be enhanced. "It is the polarity and integration”
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‘sa'y Orns'tein "(1‘972') -"'of these two' modes of consciousness, the
, complementary workrngs of .the 1nte11ect and the intuitive which
underlie our-hxghestvachlevements'f (p; 80) .- |
To c.qnciudei this- section, an: example'_ of the operation of this
' shifting-.'bal'ance of consciousQ'suhc'onscious ,activity might best serve
~to a-cknovw’ledge the significanc,e.,Of -this working' feature. .
The ‘ideas for this critical inquiry arose out of a lifetrme of
..,experiences, no doubt,“but' particularly out of knowledge acquireld
" over the last four years of academic ‘study Reflecting on‘/what had
been learned, the formatlon of a model baseﬁ on the intention of
'orgamzrng an * extensive number of psye{ologlcal reports about
learning and perfonmance so that they might be understood in a
relational way, seemed a logical way to proceed. “As the ‘process
' began many hunches ‘were jotted down’ and, gradually. worked into a
general framework. At the conclusion of the first model it seemed to
have much intuitive ‘appeal Thrs was natural because it' was based
a'lmost.totally on intuition; the connections felt right. Then began the
. important cogmtlve procedure of exp11c1tly detailing the proposed
‘ features The source of these hunches had to be retraced. Whlle the
whole process has been somewhat laborrous it rernforced the value
of vconscro_us, intellectual, analytlcal processing. Much of the first
model contained erroneous Aassumptlons’. The model presented in
figure 2 is the outcome‘ of rnany preliminary drafts and .will
assuredly not be the final one. However, it is presently ‘the most
complet‘e' form possible based on the autjhor's knowledge base

~capacity at this time. Although each of the intuitive ideas have not

been unmistakably verified, it is not rational to believe that they
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could be. Hoff (1982), in The Tao of Pogh (as in Winnie the Pooh)

explaiﬁs: "Let's say you get an id}a_ - or:':_as Pooh would more

- accurately say, it gets you - where did it come from? ”_From this,
. something, which came from that something? . If %you are able to-

ttace it all the way back to its source, you will discover that it came o

from Nothing"* (p. 150). t

"It is evident that not all of one's kn.owledge.bjase is .verbally
‘accessable.  To truly integrate all of one's individual kpo»\;ledge
which lexists at any point in timé both- in:tellect." and intuition must be
utilized:  Carl Sagan (1.979) concludes "perceptions may be distorted
by ‘training ahd préjudice or m’grely because of 1imitétions of our

sense organs, which of course perceive directly but a small fraction

of the phenomenon‘ of the world. [Thus] our iftuition is by no means -

an infallible guide" (p. 13).

i

- The (critical balance between conscious: and subconscious

activity is evident in the f"'é‘:_%.ling"t‘hat)is shaped by the descriptive

ancient Taoist maxim, "the wise are not learned, the learned not

wise” (Hoff, 1982, p. 24).

- G. Response Modes -

The functioning of the knowledge “base system is recognized to

proceed along three modes. of operation. ~When input patterns
perceived match those that are expected, activity’ flowing through
the system remains at a subconscious <evel and the actions that are

generated by this activity are automated ‘responses. However, any

o
u’.go: ¢°
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.im'balance‘ in ithe system actii/ates consciousness and conflict
resolution processes are engaged in thr’ough ’_either a édid'ed
response or a reflective response.- Thus three types off reSp’onseS to
the flow of activity through the system can occur: (1) = Raw sense
data can flow’through the entire System "‘.AsubconSCicusly while
automatically .triggering well learned -processing; (2) Raw sense data
can be combined with analyzed data and thus guide activity 850 as to
create new sense vdata; and (3) Previously analyzed data can be re-
analyzed (reorganized) without causin’g immediate action response
activity. How such operations mlght occt{ can be seen, m an adapted
"versron of Harth's - (1982) simple conceptual model of the nervous
~ system as shown in figure 7.

In' this model three different pathways that distinguish the
- three response modes are indicated. Input arrives at the Sensory

cortex from the outside world and from ‘other areas of the cerbral

cortex. If these inputs do not conflict then the flow of activity

o

continues unobstructed through the system and an automatized

response is executed . If however some form of conflict between .

activated schema exists from either physcial or atte_ntional
constraints  of the action being called.for (Norman and Shallice,
1'§80), a delay in prcceSsing results. "\I‘his‘delay is a result of
conscious activity which functions, in part, to activate "corticofugal”
pathwaysv that serve to either open some relays or cicse others in
order to add strength tocn'e of the conflicting schema networks over
. o 4
. the other (or activate entire new ones). | Information from both

external and proprioceptive feedback is utilized.
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— Inherent Reflex
=== Learned Reflex
—Reflective Reésponge
" Guided Responge
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- afferent  ¢etete-efferent
2 Denotes propnocephvv relaysand 2| relaysand
" feedback (information receptors 4P etiectors
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Figure 7 - Simple conceptual model of the:
nervous system reflecting possible structural
pathways through which the three response

cycles may be seen to operate (Adapted from
Harth, 1982, p. 171). ©

S
The automated and guided" response modes might be .
_“consioer’ed‘-’to be the operations that 'o.ceur' within a task and the
reflective response mode can best be described  as the* operation that
¥ occurs. between tasks The functlon of the reflective response:all be
~related to the form(auoh_)_of "cogmuve maps and "action plans”, and
to sthe notlon of pnmlhgy.' Galhstel (1981) states that "the hxgher
levels [such as the conscmus*”reflgctwe responsel lay down a frame or
general description for-‘behaylor"-byAselecuvely .potenuatlng coherent’

RE



sets of behavioral options” (p. 8).

,Thei three response modes seem to work very  well together.
Automatic} response execution ensures that some amount of new
inforrna;onOwill aiways be available to the "sy'stem. The instant

movement or thinking occurs, the context ‘has been altered to some

~ — ]
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degree. The guidgd response mode then resqonds selectlvelyﬂ

(directed towards intended goals) to the new information presented
and acnvates functions which allow that information to be held long
enough to try things out so as %0 cause some effect on the knowledoe
base. The sxtuanon is - reflected in Newell and Barclays (1982)
statement that “the person knows, _although'not in’ tnese tegms, that
an instantiated sc'_‘herna 'S needeff‘ e\"en‘i"f ne has no idea as to an

appropriate solution .or plan to be used” (p. 188). " The consistent

\
~~

repetition of new information ’arfiving at the knowledge base then

causes some :zorganization and results in the ability to conjure up
‘ . _

new thoughts which then reflect back on the context: and ‘cause -

_further mismatches'-within’ the system. This cyclic nature is what
propels learning and developme@t. Debono (1969) describes three
basic types of problems which have' clear paljallels to ‘the - three
. Tesponse modes proposed. He d‘esc‘ribes these'problems as:

§ - S ‘ o

P

1. Problems that require the processing of
available information or the collection of more
-information [guided response].

2. The problem of no problem, where the
acceptance of an adequate state of affairs
precludes consideration of a_ change to a
better state [automated ‘sgsponse].
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3. Problems that are solved by a re-
‘structuring of the ,information that has .
already been processed into a pattern
[reflecfive response].

Although the above descriptions are “speculative, they
| , ;

7

demonstrate a reasonable degree of consistency with present views

of ch&ma, Norman and Shallicé's"(1'980)' An;}idel, physiorogical
evidence (as prdvid_ed .by Harth, 1982), and vgi»t»hk(Wall et al.'s (1985)

views on knowledge and the conscious control of action.

% .
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The Value of Critical Inguiry

N

The discussion section of «  major paper is the plac: vhere it
is appropriate to ask, so what? The prececing explora’ un of the
literature has presented a pandr_ama ot se.ecte® .5, views and
reflections,” and a learning and performance model has been
synthesized from this _rn(‘)‘ntage.‘ However no pretense of having
prcs'éfited a complete picture of human performance has been madé.
So what value does this critical philosoph.ical inquiry have?

"Information is the speciality of oer age" (Harth, 1982, p. 229).
The value of creating . a model is that it prov1des a backgrqund
against which learning and performance information :from multiple
sources and orientations can be evaluated and ~iptegrated, and then
more completely understood. "With ‘understahding goes the wpower to
manipulate, to control, and ultimately, to create” (Harth, .1982, p.
228). In order to demonstrate the value of this process and to more
completely depict the interactions of the various features of .the
model a- specific example, of an understanding that has emerged
from the synthesis of the)model 1s discussed forthwith.

Nideffer (1976) wrote "it 'is hard to imagine a variable more
central to performance than the ability to direct and /control one's
attention” (p. 395). Inconsistent theories of attention have, however,
~led to conceptual confusion more often than they have provided any -

kind of enlightened orientation to performance. Perhaps this is the

7
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reason that Wail et al. (‘19é5) suggest:‘that attenuonal control” | miﬂ'ht

b‘etter be called the."conscious contf'ol-of action”. Neisser's - (1976) =
comments regarding the dlssolutlon of :{ttentlon theorv are ,even
more forceful. He states "attention is. nothlno but percepgﬁn We
choose what wé will see by anticipating the }tmctured 1nformatlon it
‘w111 prov1de" (p. 87). One source of the confusmn surraunding
attentlon theory is that (at least) two dtstanct LOHQ@?D&IIZ&[IOHS are
apparent in the performance literature. As Rleg\and Bird (198”)
_poinlt',-,out, these two divergent v1ewp01nts are cfenerally associated
with;", cognitive Versus clinical psychologlcal divisions.. "From the
information proeessing or experimental ~viewpoint, attention is said
to be the pfocess that actively selects the inputs to, operations in,
and responses from the central operating space, thereby determining
the direction of behavior" (p. 64). Here attentloin i1s viewed from a -
mechanistic position. On the contrary, CIlﬂlCdl‘ or "differential”

psychology, views attention more as a personallty trait or 1nd1v1dual
- difference variable” and * gives rise 't ﬁe notion of characteristic
"styles of attending to stimuli” (Klein, 1979, p 64) such as has been
popularized by the work of Nideffer.

Both views contain aspects of truth. However, in a very
general way, this division seems reminiscent of Democritus’
description of the battle between the# intellect and the senses (as
ci&d previ nusly).  In the performance model presented here (figure
2), contexi 4 is the working\ feature that unites internal and external
worlds.  As such, %n expansion of the.concept of attentional control,

or conscious control, to context cqntrol may be a useful addition in

an effort to more omplete‘y understanc‘ human performance.

"
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Action is a result of the oroamsm-envrronment interaction; the
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knowledge base mteractmg with the external stimuli, determined by,l

the nature of the task and the environmental setttng. Behavror 1sn,t‘

1s{flucnced by actively picking up certain internal or ekternal cues
but rather a context is contrnually constructed from the '1nteracuon of
'these cues over time resultmg in the actrvatron of - some schemas and
not others. The meaning of cues.is always relat10na1 Thus it is

hard to imagine a variable more central to learning and performance.

than the ability to influence the cOnstruc’tion or mainte'n‘ance *of"

appropriate contexts. Indeed, the abrlrty to somehow create contexts

which allow ' best performances seems to be a charactertstrc that

many. top - performers have developed ,Accordmg to the data
collected, hlghly successful compeutors have° achleved substantial
control over the psychologlcal climate that:s associated ‘with therr
best performances" (Loehr, 1983, - P 3). Most notably, it also seems

apparent that the control- these competrtors have achieved  is not

W

i
85 %

entirely a result of enhanced conscious states. - If the control was -

entirely conscious, and thus relatively easy to verbalize, performance

* variability would certainly be much-less than it is. Context c.o'n,t,rvo'l

does not have the same dominating consciousness. overtones as does

attentional control theory. As such, while the value of conscious .

,c/oml\{nust not be down played, this orientation allows the power

of subconscious control to be equally recognized.

Y
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ntext Control

] -

. 3
The concept - of context control -is a consequence of the -
knowl&ige that has ‘been acquired from “putting - this thesis together
and has given rise to the conceptualization of a performance

enhancement program revolving around the notien of directing the

- formation of appropriate situational contexts. While the specifics of

this program are still in-an infant stage of development, and ha%e not

s yet been scientifically applied, a brief discussion of its preliminary
_.conceptual features will demonstrate with more clarity the

- implications, and at least one potential application, of the model."

*The major goal of context control is to consistently create

organism-environment interaction situations which are optimal for

¢

* achieving desired goals. Three general situations, learning , learning

to perform , and performing are recognized in this .framework. The

context required for effectively dealing with the acquistion of novel

tasks, or the application of old skills “under new conditions, is

- fundamentally different from that requir'ed for any given

performance , where skill acquistion is no longer the goal, but rather,
skill execution is. Performance requires quick selection and run-off

of well establishéd p%xtterns. The goal during a learning situati'on‘.,;

. should be to develop more sufficient actions (or thoughfS), while

learning to. perform involves making learned actions more

efficient. Finally, the performance ‘situation has proficiency of

action and thought as its goal.s

The distinction of three geneJ,al situations {g reflected in the
N \.’.“ )

/
[
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model . by the three response cycles Although any observablé
‘response will always be a functlon of the interaction and" 1ntegrat10n
of all three modes, the three g‘enerai««suuamns presented are
reflected in the dominance ‘of one mode 79\'er' the _Qtngr two. Learning
can be viewed as opernti'ng- principally within’ the reflective cycle,
learning to perform to the ,guiden ‘response mode, and performing to
th(e automated mode.-

Since no ‘complete action, through all phases of 't.h,e perc)eptio_n- _
decisibn-response cycle can be considered to be totally subconscious,
nor can any action bé ‘brought about entirely through conscious
means, what is critical for maximizing lenrning and'performance
opportunities is the creatlon of contexts that tune the system to an .
~ appropriate balance, for ,the specific “situation -at hand, alono a
conSCvious-subcon‘scious continuuT. ° | L

* In perform}ncé situations' numerous reports- from athletes
;,egarding their bq’st performances. suggest that the baiancing of the
snbconscious‘-vconsc‘iibus scale. should definitely ’bé tipped towards the
subc'onsci‘ons‘ end. In a study :Ilttémpting‘to determine the makeup of
ideal .perform.nnce states, Loehr(1983) asked a variety of at‘hile't_es to
describe what their "linternal‘ psychold.gical' ekperience" was'."li'kfe"",
, during “their 'best.'p.erforman‘ces. Thé ‘TeSponses ~were v_extremely )
. consistent. ) "R,espn_onses@ _like; 'v"]iverythi'/ng" ‘seemed to ~flo,‘\34v
‘atjﬁna;ically";.‘"l didn't really: have to think about~wh‘at' I was
supp086§ to do"'; and "It just seemed to happen naturally were the
norm. Ahd while it became a running joke among team mates of an’
'ehte levelt womens volleyball team a few years ago, their 1ntu1t1‘vel.y
‘accurz;gt_e _expression “don't think - it hurts the team." became a:'

S
!
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standard line following perform!a;’m‘;':é errors.  The squelching of over
thinking is a decisive variable in the establishment of ideal
performance states, whefe the run-off of ﬁutomatic actions 1s
essential. "The main purpose of thinking is to abolish thinking" says
ml%p p 37), 4nd it is exactly the abohshmg of over thinking
that these womer %mtumvely alluding to.

Learning how to perform, which is to say, how to make learne®

actions in‘creasingly' efficient until they are proficient or how to shifg‘

subconsciond without mterterence. Schneider. and- Fisk (1983) claim,

based on their Search, that "performers must learn to allow
autor-natic pfoductioné to be executed without direct .control or the
use of limited resources" (p. 132). How then might this'controP be
developed? |

The ability to control the placement of conscious’ and
subconscious invol\:emént along the continuum is a functi‘gn of the
development of the knowledge base. "Our basic premisé", i.r;s}ay Wall et
al.. (1985), "is .that the vdevclopme‘;xt of declarative, brocedural,
affective, énd mét.acogniti‘ve kn_owledge about action allows for the
more accurate use of voluntary éttentikona] controlﬁ in the " acquisition
of skilled action” (p. 33)“9 As metacognmve knowledge increases, the
.'ablht,y to see more clearly the mteracnon effects between the person,

task  and env1ronment will most assuredly help learners and .

performers set appropriate situational contexts.
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Through time and experience, the individual
comes to intimately understand his/her
physical reality, the reality of the surrounding
world, and how that world relates .to his/her
movement. With this -understanding the
individual 'can predict the effects of
contrain:s prior to moving and thus J lan an
appropriate movement (Arend, 1980, eiun
-Wall et al., 1985, p. 36).

!

As one continues to ‘learn and the kno'wledgc base expands
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"deliberate conscious control ‘of action will become more accurate and.

efficient in a broader array of situations” (Wall et al., 1985, p. 36).-

This is why, for exawple, it is crucial for teachers (coaches'),‘in
learning situations, to tell ‘their students (athletes) why they are
doing ‘things, zis opposed to operating with ‘a command style of
c’ommu'nilcation.. Interestingly, the reverse may be true for
performance situations because of the need, to shift towards the
'é'ﬁi‘xbcdnsciotus operating side of the continuum.

Wall et al.’'s (1985) ‘ideas about the cdnscious control of action

form a partial base for the concept of context control but they do not

‘go far enough. In particular, they do "not‘ac’iequately incorporate the

influence of the affective knowledge (and intuition)s .into their control’

r

system. In fairness to these researchers, howevér, the Q{coﬁtext in

&y

which th(%y were dlscussmg the\ir ideas Jvas one‘prmc1pdlly

associated w1th learmng and development. It did not include aspects
of the performance situation, and it is really only in this context that
the 'significance of subconsciqﬁs coptrol"dominaptly emgggs;} Thi; is
not to say, ho‘\’ivever, that i‘subC()\nséious activity is‘not a critical
feature withing -ipeylearning system. |

¢

——\,
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The very act of',atteﬁlptj)ng to think about a form of
subconsc\iOus control creates an Ainter-esting- parad‘ox. How does one
explain a‘ control feature that operates beneath awareness?  Any
answer will assuredly appear vague and not well-founded - such is.
the nature bf this feature. However, one of the best attempts at
describing this phenomenon is provided by Gendlin (1978) in hig
concept of a "felt sense”. To avoid getting trapped in dn analytical,
complétely conscious operation, that might prev,.enf the’ éstab_lishing
of a. context ‘tha‘t would allow this idea of a "felt‘ sens;:" to be
kpérceiyed, examples (which crest images ) of this conce_p“t w'ilvl be

given rather than a detailed verbal description.

If you observe a golfci getting ready to swing,
you can see . the whole body taking aim. It's
done not just. witn the eyes or the arms but
by changing the placement of the feet,
rotating and repositicaing the whole body.
Golfers aim wita the feel. of the whole body.
... Or, suppose ~ou have been listening to to a
discussion - and ar> about to say something ™
relevant and imucor.aant.  The others are still
talking. ” You dun't have your words prepared.
All you have is a felt sense of what you want,
to say (Gendlin, 978, p. 85).

A .p'ositivc 'fe'lt}ue is what performers strive. for (although they
may not refer “to it in this way) and when they get it they usually
can't describe how it came about or even what ,eﬁactly‘it is, primarily
hecause ‘most of it was developed beneath conscious awareness. A
felt sense is the end result of effective 4'consc:ientious learning ’that

reflects the belief that “the function of thought is to eliminate itself
. ! v »

’
oo
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and allow action to follow directly on recognition of a situation”

11(Débonb, '1969‘ p. 24). But the. recognition does -n‘ot result from the

“specific operation of the declarative/metacognitive knowledge:

domain, instead it is a momentary appreciation of the operation of
the affective/intuitive k'nowledge domain, which is assumed to b
"right brain- oriemted" and thus largélyq non-verbal. l

With regard to procerssing functions within the human brain,
_experiencing a felt sense may well represent a situation in which a

person is momentarily’ conscious, but non-judgemental, of

subconscious control.  Such a situation .arises when one encounters

"the kind of task where a single spatial image processed as a whoke

proves more effective than a detailed verbal* or mathematical
description” and typifies right hemisphere aciivity,f which 1s very

f)roficient at processing. items as wholes (Fishburne, 1984, p. 20).

Adjusting the flow of activity aleng a conscious-subconscious

continuum is the decisive operation of "context contro&f'. It . reflects a

7

concern for striking a balance between “intuitive and tlogical thought.’

In a learning sftuation the balance"ié shifted towards conscious
c.ognitive“'operations; In performance situations the performer must
learn how to consciously' set a lcontext ‘that,will allow subconscious,
feeling state, control to take over. They must develop "an
appreciation for their intuitive feelings and then learn to trust -them.
,T_he recent sur&ge_, in mental rehearsal, image-generating, strategie’s
reported in performance literature is as strong a statement as any
regarding the importar;cc of\uniting cons’c‘ious and s.ﬁbconsciqus

control variables. A good deal of new information about r‘cc_hniqﬂues

and stratégﬂies for developing “whole brain" operation (Fishburne,

» 4 . '

. - ) - - .
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1984) should prove to be extremeiy valuable in establishing methods

for adjusting the context control gate.

A Macroscopic Workine -Example

The formﬁlization of this thesis has résulted from v'visual
infofmation (Writtc;&‘records of numerous researchers) '%atvhz}s been
integratéd with the author's own previous thoughts and feelings.
T'his led ‘to the_conce‘ptualization and diagramming of a learning and
performance model through which the goal of more fully realizing.
ways to advance human potential (change potential into reality) has
:‘gesulted'«i‘rv\ the conceptualization of a context control training

. _ N
program; Throughout the inquiry a context was creat€d~r®fact-a sct

-

of cgj’l.texts within contexts that led to multiple intentions, was
developed. Some of - these intentions were carried out procedurally.
Without such automated skills as those that allow the author to get
" thesé notes down on paper and the metacognitive skills and
strategies that guide the'search fof interactions, it would ’nJot have
been possible to procede. 'Aqlon‘g with each intention, the
corresponding expectations have been _compared against the
informational v'material that has been percéiyéd and where conf.l;ctvs
or some degree of‘mismatch was \appaii:é'hi‘."a conscious seafch"f ahd

integration of informational sources (knowledge base .gand
. ’ Vs - AL

environment) led to at least a. tempotary §blving of the prog

When expéctations and perceptions  matched they: momentarily *

taken as truth, or real'i‘ty, and it is this present reality that is ‘nou:,'qd

S : ) N &
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the f.o_r‘.m o.'f"’th‘i;;’*{h‘elsis._ ‘New information will of course be percei'vedf
i t_hc future tthat raises: new proBlemS, and as well, new information
_ vﬁll furtﬁhér reinforce some 6f whaf is written Qere. The key point 1is
that- right now it feéls right and the dynamically stable base that it .
provides ‘allows one to ;g-et on with it ; ;o ‘test, new information against

a re'latively well integrated. and organized framework. Consequently,

learning is made more - efficient “leading ultimately to enhanced

_

performance.

Through this type . of cbmparative process a dynamic.
.intefactioﬁ el'fectv‘ 'betwéeﬁ 'intubiti’ve feelings and verbal expressiori
exists. The ideas which present therhselVes{.‘"fr:(”)m time to time are .at
first ‘vague and ill-defined.  They. are llarge'ly‘.\'infﬁ;jgfgiye:‘ By

consciously attempting 'to work out the details of these: felt ideas,

14

they gradually become: clearer. Occ'assiona'lly tvl’lis Jclarity reveals that
the intuiti\on was accurate and useful. Most often however, ?’16 ideas.a
must be slightly adjusted by incorporating other ide’as.ﬁ*' Or s@‘)meti‘mes
they are disregarded altogether, often, int~ere:sting1y enough, only to

re:’ippea;" at a later time where they may fit quite nicely.

There i1s no way to tell whether patterns Y
extracted by the right hemisphere are real or
imagined without subjecting them to left
hemisphere scrutiny. On the other hand mere

? critical thinking, ‘without creative and
intuitive insights, without the search for new
patterns, is sterile and doomed. To solve
complex problems in changing circumstances
requires the activity of both cerebral
hemispheres: ~ The path to the future lies
through the corpus callosum (Gél Sagan, cited -
in Springer and Duetsch, 1985, p. 192).
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A Broader Developmental Perspective

The efficiency .of the .organization“al network Afor acquired
knoWledge 1s° a crucial feature of dev"'elopmént. Devélopment.may
be viewed as the transformation:of potential .into reality. It is a

process of continuous refinefnerit by which raw materials ,;'1re
iran‘sformei into an  enhanced s‘ta.te.- ‘The concept of Jcontext control
- will follow this process of refinement -and enhancement, and Cas long‘
as(”\the» goal to do so is maintained the system will functibn to bring
tl’tx"is)about’. - o ) o

Speciffcally,_ the pr;mary goal is reflected in the neéd to
integrate conscious and _subéonscious"control variables through\/"the
develbpment of a "holonistic™ approach to learning -and pérformance.
The concept of context control Subservés{his purpose -(at least
temporarily) quite adequately. B‘ut‘ context conirdl is more thzin' just -a "
psychological skill training program, 'it has implicatidﬁs for an entire
physical .e-ducation and sports develgpmentql program. Throughout'
one’s life an interaction of learning and performing is never-ending
"a‘nd the level of wisdom that is attained is detefmined by the
effectiveness of _leafning how to pérforrh. Iﬁ other words, pushing
learned skills beyond the level of neclcssary_iconsciousv intervention is
‘re‘quire(_i in order "to allow room | for ne»v.v skilllsb (knowledge) (to
dev‘elop. “ Signific'ant attehtio,n needs to be given to th:e. nature of
context effects and théir influence on the life 1ong knowledge
aéquisition process for optimal developmént, in any field of
endeavor, to occur. |

9]
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Learning "and Performance Summary Notes

To conclude this discussion chapter a number of quotations and -

relévant thoughts about learning and performance and noted. <An
obvious interaction between learning and performance exists which
is expressed through the crrculanty of the model presented The
human, knowledge based system is "built for learnmg but it is also

equally true that it is built for performing as well. Learning and

heart of development. In fact, they often mérge -nto the same

processQ ‘For example, the infant cries and 'wins attention, or th‘e

young boy watches others ‘at his first banquet and sees which fork to

use. ~ "One trial learnmg situations are examples of learmng and

‘performance merging. The summaries which follow reflect thls

notion and, as well, reinforce some of the essential features of each

situation.

‘A. Learning

3

™

-

performing are -inextricably related phenomena which are at the

1. 'Le'arning‘ is based on knowledge. "People continually ‘try to

understand and think about the new -in terms of what they already

know. ... Abilities to make inferences and to generate new
: %

information can be fostered by insuring maximum contact with prior

knowledge that can be restructured‘ and further developed” (Glaser,

1984, pp. 100-101). :fhus, when teaching it might be best to help’

—~—

s
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Q@ . T
the learner first learn what aspects of the new task are similar to

A

previous tasks,gand the acquired skills associated with _succéssful
completion of them, and then allow him/her to go beyond that on
his/her own. The goal of the teacher here .shou.ld be to assist "’the »
‘student',i‘n recalling appropriate contexts which allow them 1o
integrate new - information, rather than. simply forcing this
information on them. | | |

2 "Effective thinking is the resu.lta of ‘conditionalized'
kn‘z)wledge - knowledge associated with the condit-ibns and

constraints of its use. As this knowledge is used and transferred/t\ov
- L \

domains, of relateg knowledge, the skills invalved probably téen

becomg{@,ﬂmore generalized so that intelligent performance is displayed

»
i

in_the ""g'ontext of novel ('nonehtrenched’) situations '('S'iernberg, 1981,
cited in Glaser, 19843 :p. 99). .

3. "It seems tha‘t,,_knoWIedge of taskv‘chara’cteris,ﬁ‘cs is acquired
through ‘twd sources';i":- ‘,l_('?a.)i Actual- experiences on the ‘“.specific task, -
and/or (b) generalized (c.bnstru,ct—ed)‘l_(nowlédge from expériencq on.-a.
class of tasks with similiar characteristics” (Newell and ‘Barclay, 1982,
p. 189). | |

4. "More than any other factor, thoughts are the foundation of

3

normal consciousness. We' maintain and, refresh our personal
Constructs through continual thoughts" (Ornstein, 1972, p. 54).[ |
5. "Fowler and Turvey '(1978) ,cssentially'main(ain that skill

' learning gépresents the control of numerous action subsystems to the
} point where perhaps only the intent tc{ achxevﬁel’*a goal is sufficient -at
‘\"'. g i 7 . v N

i 4 . ’ N e . - . . . )
Lany ,high level of the control system, the details of specification,

. subject as they are to peculiar context contingencies, are left to lower
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 levels” (Stelmach -and Hughes, 1983, p. 86).
&6 "The uniqueness of human beings-is represented by the

capacity to. do. something for the first time' ’(Cousms 19_81 p. 21).

Although this may not be truely unique, since many “higher” animals.

seem to be quite good at this as well, the intent of the message
should not be lost. Certainl'y the complexity of what humans can do

for the first time is. most astounding.

B. Performance

L Intuition "is a synthetic function in .the sense that it
apprehends the totality of a 'g'i.v'eﬁ-” situation or psychological reality.
It does not work form part to ‘whole - as the analytlcal mind does,
‘but apprehends a totallt)/ dlrectly in its 11v1ng existence” (Assaglolo
cited in Ormnstein, 197‘2&:,?p. 85). The totality apprehended is often
i'ncompl_ete- ax\;gi inac'ci}ffate in the initial stage but it is a totality as
opposéd to detail. z;}%A small bdy kicking a soccer ball while talking
aloud and at .ti'r.nés ishouting excitedly, tells ydu he is "playing the
Grey Cup (.?) game" - all of it. He is both teams, the I_ré;feree, the
crpwd, and éghe'TV \'camériﬁnd andunéef, all at once.

v

. 2. = "Studies on habituation- suggest. that we tune out the
e, L -

recurrences of the world by making a model qf the external world
within” our nervous system, and testing input a‘gainst it.  We

come:'how can pr()gram and continually revise or.reprogram, our

QJ'

-models of the ext;rnal world. If the mput and the model agree, as



‘ : e L :
they do most often for the constancies of the world, then the input ;:

stays out of consciousness. If there is any disagreement, if the new
input is recognizably different, slower, softer, louder, different in
form or celor, or even abse'nt , we become: aware of the’ input once
‘a'gain" (Ornstein, 1972, p. 47).

3. "Much of our everyday motor activity belies explicit

S

$

accounts of its construction, leaving, as often as not, the intention and

goal as the only aspects of action which can be articulated” (Newell

P

and Barclay, 1982, p. 183).  The significance of goal setting , which is
~the proces'is of "specifying intentions", is that it is at least one of the

means by""which subconscrous act1v1ty can be conscously drrectly

)

"Your built$p success mechanism must have a goal or target The

automatic mechamsm is teleological, that is, operates, or must be

oriented to ‘end, results goals" (Maltz, 1960, p. 28). In learning, the

goal 1is to atten@ﬁ“to the process. In performing, the goal is the end.

'product - \%ﬂﬁ
i‘n

4._ Pe)rhaps tl;e truly great world clas

VJ
E“'-V

ts,,”atl‘r:flf.ete [or any

performer] is one w'h:gz can develop both .;t;her'narr'ow focused

"‘?attentional skills reqursite te-,learnmg and p_refinement ‘of physical
. . Co R S, e h )
skills - and the open focus attentrpnﬁ@‘ states associated. with

Optiriiiiation of performance. ... Open focus, which permits the release

and diffusion of learned experience into an expanded field of

awareness, 1s a self regulation strategy. ... [It is] intuitive attentional
processing [and] facilitates the ascendancy of right hemispheric

information processing [so that] the usually dominant left

orientation of right hemispheric processes” (Fehmi and Fritz,-1980, p.

«
1
.

A

. ¥
hemispheric processes can now be integrated with this gestalt %}

. —a N
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5. "Acceicrating conscious control of the ideal emotional

_climate should result in imi)roved competitive performance” (Loehr,
1983, p. 17). This acceleration, says Loehr, san be accomplished
through a thre\: npart learning program: (a) Awareness training ;

which increases an athlete's awareness and understanding of the

specific elements of an ideal climate for competition.” Loehr has

vdesigned a rating scale to be Lis.ed immediately following
performance tc promote this; (b) | Emotional f"???zear&alitrc‘zining;
which is mental rehearsl of emotional climates asociated with best
perforrﬁances : visualizing one's finest hour ; and (c) Match training
strategies to ideal performance ‘state deficiencies ; a variety of
training strategies can be. used depending on the specific deficiency.
They may be associated with problems of relgxation - where
biofeedback, autosuggestion training, or"progressive relaxation, for
example, may be of benefit; with motivation - where problems Qith

confidenée' and competence, self-esteem, need for approval or

perceived control might be influencing factors; or with concentration

- where focusing techniques such as Nideffer's ACT (attention control
training) program, Fehmi's "Open Focus" “techniques, or simply

awarenss of the importance of self talk, may be<beneficial.

g4

.
YR



CONCLUSION

Borrowing Toffler's (1980) description, the present learmng
and performance srtuatlon was deprcted in the introduction as a
swrrlmg phantasmagona (swrrlmg'changes of a scene made up of
many elements where—-—rt-rs»\otten d1ff1cu1t to separate reality from
111u51on) Prelrmlnary thought\f reducing the elements, of slowmg'
the pace of change or reducing the number of changes, in retrospect,
were part of the illusion. As many unanswered questions exist now .,
as at the beginning, due, at least in part, to the fact that many
changes occurred throughout this communication process - such is
the progre;s of development. This is the ‘nature. of a circular system
"bwlt for learning". However,: to the degree that recurring patterns
and relationships within and among swirls are coming into focus ‘the
project has been successful - even if it ultimately only proVes to be a
momentary pause.

To impel devélopment to reach for wisdom, and to expound
human potential have.been the (perhaps somewhat vrstonary, but
none the less wortht?éhrle) goals that have provided the directional
force for this crrtrcal 1nqu1ry Thus the presentatron of the following

three quotations regarding “these - concerns feels like an appropriate

summation:

Human beings, whatever their age, are
completed forms of what they  are, just as 0y
societies are completed forms of whdt they -
-are. Growing is becoming different, not better

or faster (Bruner, 1983, p. 131).

L 85
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There is a tendency
wisdom, just as there.
tendency. to confuse Y.
intelligence with insight. “iWobstructed access
to facts can produce unlimited good only if it
- is. matehed-by _the desire and ability to find
out what they mean and where- they lead.

stake data , for

Facts are terrible things if left sprawling and -
unattended. They are too easily regarded as:

evaluated certainties ratherA&than as the
rawest of raw materials crying to - be
processed into the texture of logic (Cousins,
1981, p. 104).

e

y The human species* is unique because it alone

can create, recognize, and exercise qptions.
This” means it can- do things for the first time.

We can reasonably argue, therefore, “that -

human. beings- are equal to- their needs, that a
problem can “be resolved if it can be
perceived, that progress is what is left over
after the seemingly Ympossible has been

retired, and that the crisis today in human
affairs is represented ’not‘ by the absence of
human capacity, but by the failure to .

recognize that the capacity exists (Cousins,
1981, p. 46). : '

jlways been a
B with values,
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