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INTRODUCT ION

That an educational process includes objectives for bringing persons
to know is patent. That there have been efforts toward adequate classi-‘
fication of such objectives also is patent., It is the intent in this
paper to show that a more adequate classification of such objectives is
available through pedagogical epistemology rather than through educational
psychology or through the structure of knowledge. In the United States,
the best known and widely used classification of cognitive educational
objectives is that of Benjamin Bloom and his associateSul A classifi-
cation by Michael Scriven which reduces overlap in Bloom's: categories 18
also receiving notice.2 Bloom's classification is based on psychology,
while Scriven's 1is based on logic. In this paper I shall -compare my
classification based on pedagogical epistemology with Bloom's and Scr#ven's
classifications, |

The paper is divided into twc parts. Inlthc first part, I set forth
my development of dimensions of knowing which constitute what I call,
"pedagogical ep:l.s*l:emology."3 In the second part of the paper, my -
classification of cognitive educational cbjectives is presented .and
compared with those of Bloom and Scriven.

PART 1I: DIMENSIONS OF KNOWING.

Since my purpose is concerned with teaching, i.e. bringing somecne
to know, knowing is viewed in the light of tutorial requirements. Only
those knowings to which a teacher has access, which the teacher can bring
to a learner, and which a learner can communicate in some way to the
teacher are taken seriously.

From an epistemological perspective, knowing can be divided into
knowing that one, knowing that, knowing how to do, and knowing what to

do. Knowing that one and knowing that arise from the distinction between






patent that typologies of such rules must be explicated for various
subject matters so that pedagogical competence in discrimination learning

can be maximized.

If T is to judge that X is acquainted with Q, X experiences Q at
first hand, X recognizes @, X is familiar with Q, and T must lknow that %frf‘
these conditions with respect to X hold. Knowing by acquaintance comes

by and through personal experience. It is the kind of knowing exhibited -

] 5;’«;
is a lexicon of particulars peculiar to a given object, person, .or- ~

in children’'s learning to speakin,theif native language. Acquaintanée coo
| LT
. VC'/
universal, Kncwing by acquaintance is communicated by ostensive use. Y\ ‘Jiofce‘
of language cr by enactive representation.
Enrichment experiences in classrooms and on field trips utilize
the condition of firsthandedness necessary for acquaintance. Usually
these experiences do not contain sufficient time or repetition necessary:
for coming to know by acquaintance. Such experiences alseo lack suf-
ficiency of detail. They are used as occasions for exemplifying uni--
versals rather than for noting qualities of the unique. Clearly edu-

cational procedures for coming to know by acquaintance must be explicated.

In order that T judge that X appreciates Q, X is acquainted with Q,

cake
X can select the elements Q3 , , = Qj appropriate to Q, X can select ‘.;j
3 Th i

the relations Rj, . ., Rj appropriate to @, and T must know that et fle-

these conditions with respect to X hold. Current epistemic confusion
in educational literature results from conflating prizing and dis~
cerning in the meaning of the term 'appreciation'. Prizing is a
judgment of worth, while discerning is a judgment of worthwhile-
nesa. Discerning judgment is that of an expert who appraiseé the

adequacy of part-whole entities and connections. Such judgment is made



manifest through reliability of judging things of a certain kind and
quality. It does not seem that discerning judgmeént can be taught. only
through verbal exposition. Such judgment is very much a ﬁatter of
experience. |

It seems evident that learning to appreciate something involves more
than that which is explicitly stated of objects, persons, oOr universals.
There are experientialraspects necessary for coming ta such knowing.

An adequate classification of cognitive educational objectives would
contain items relevant for bringing someéne to such qualitative judg-
ment,

Again paraphrasing Lehrer ond Paxson, nom-basic kmowing is char--
scterized as true belief that is completely justified and that justi-
fication is not defeated by any other justifyimg statement or.be-lief.5
There are three types of non-basic knowing which can be‘detineduxromna'

tutorial perspective. They are: testimonial knowing, structural
knowing, and criterial knowing.

In order that T judge that X knows that © through testimony, X?4
has adequate authority for €, and T must kncw that X has such good
authority for ¢. It is patent that what constitutes adequate authority
is 2 precblem, ncr is that prgblem overcome by having learners discover ‘
for themselves. No substitution cf reference alters the condition of
authoritativeness necessary for bringing somecne to know. A teacher
is behind every reference reading, every class discussion, gnd every
prcject or experiment. Initially, the strongest evidence 2 learner
can offer is the teacher's agreement with the learmer's knowledge
claims, It appears that a clear understanding cf the evidénpe of

testimony rests on an adequate social thecry of knowledge. Morecver,



it 1is clear that such knowledge is not merely a matter of recalling
what oné was taught.
If T is to judge that X knows the structure of Q, X must present
an gvidential argument the force and reach of which X can explicate,
and T knows that this condition holds. Knowledge of structures assures
a cognitfve grasp which is more than parroting. Much has been done
in explicating structures of knowledge for pedagogical purposes, but
little has been done to determine the conditions far a learner's being 7
able to explicate or exhibit the force and reach of the theories he
has learned and .of hypotheses that worked. Nevertheless; a clagsi-
‘fication of cognitive educational objectives which omits suehb items
1s deficient.
In order that T judge that X knows criteria for @, X must present.
justificatory arguments on the credibility of 'Q, and T must know that, . -
this condition holds. The knowledge domain of criterial knowing 1is.
that‘of describing or'exp;icating standardsrééveining érguménts. fn U

: S . : /}1n(fj)€5
its most common characterization, such knowledge is philosophical. f

3

-~

o : %ﬂ<;€f,

However, there is justification within as well as of discourse. Crit- , ,
o S . €f: “P'Cs

cism in the knowledge domains of art as well as science are domains of pwﬁf{

criterial knowledge. In thé United‘States, it ié common for educa=
tional theorists to view criterial mattéfs as merely valuational and
not also truth functional, As a consequence, educational objectivés
with reference to criterial matters are taken as non-cognitive and
treated as instances of attituae and ﬁrefe;énce. Little attention,
theréfore, is givén to justificatory argumgnts and their adequacy.
Such neglect of the nature and function of criterial knowledge ought

not continue in classifications of cognitive educational objectives.
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The distinction between propositional knowing and procedural
knowing has been scrutinized carefully in epistemological research.
The distinction has met with difficulty in that someone always was able
to present an example that crossed,the‘boundariesasetﬂipfthe distinction.
D. G. Brown has offered a solution through linguistic analyses of the
two usages of the expression,'knowing haw'ié Brown.showed that. the
standard usage of knowing how was procedural in all instances, whereas
the English usage of the expression was gquasi-procedural in usage over—
lapping propositional and procedural senses of knewing. It hag- the.

propositional sense ‘of knowing what to do:as-wel} ag the. prpcedural.

~sense of knowing how to do something. Following P GutBrowan-distinctions,

wﬂﬂ\have characterized two kinds of procedural knowing, protocolic;snd

conventional, and two kinds of quasi-procedural knowing; innevetive and

'creative. As before, conditions for such knowing are-given from: a,

tutorial perspective. .
In order that T judge that X knows how to do protocolic performance

P, X must have the capacity to do P, X must have the facility to do

; ; 2
P, X must execute P smoothly, P must be a single-pathed performance,
and T knows that these conditions for X s doing P hold, From the
condition of the single-path it is evident that I have used the term
'protocolic’ to denote those doiogs that are so restricted. Such
performances as walking about in canoes, opening combinatioo locks,
or running mazes exemplify protocolic performaoces. Extant classifi—
cations of educational objectives reduce protocolic performance to motor

e

skills. Such a reduction fails to take into account the anticipatory

character of a performance such as walking about in a cance. The

cognitive aspect of knowing how to do something, hence, is reduced_to

el B B

the reactive character of motor conditioning.



fof T to judge tha€:X'knbws how to do conventional performance.
P, X mist have the capacify to do P, X must have the facility for
doing P, X mast choose to do P, X must execute P smoothly, P must be
a multi-pathed performance, and T knows‘fhax'thése-conditions for. -
doinéfp hbld.' I use the'tern“ébnventional'Ato denote performances for
which there are alternaxive pgfhbays hllso: which are accessible to the .
teacher and through the teacher to the learner. Societal custom and
mores often produce preferential binding that restricts alternatives.
If such binding permits only one manner of doing which makes a condition
of cﬁotce:noﬁ—éﬁbrative, a conventional perfotmance is reduced to a
protocolic dqa- Pervasive reduction of conveuiiqqal performances .to . .

protocolic ones suggests the need for careful delinestion of pratocalie

sl

and conventional performances ‘and for notin& effective reduction ot \\//
Although I can offer little by way of explicating eohiditions for ZS -

conventional performances.,

knowing what to do, I can clarify'atdistinction‘bexween 1nnovat1ve and ‘?ﬂéﬁg&uﬂ?
creative knowing. Since knowing what to do is both procedural and ?4rjbdc}h1z
quasi-procedural, there are certain propositional requirements necessary *’é“ﬁﬁ
for them that are not necessary for strictly procedural‘knowings.

Knowing what to do with respect to P requires knowing that € of P as

well as knowing how to do P. Fér.éxample. a poet not only can write a

poetic expression, he can recognize one, he is acquainted with poetic

expression, and he can make discerning judgments of the works of other

poets. A poet not only knows how to do poetry, he imows what procedures

to follow in producing poetry. In otﬁer words a poet has know how with

poetic expression. Toc characterize such innovative or creative knowledge

as a matter of style, for instance as "cleverness,"7 surely is to

mistake the manner of doing something for the substance of 1ts doing.



If T is to judge that X knows how to innovate with respect to P,
X must have the capacity to do P, X must'appreciate P, X integrates some
performance P, into some performance P, where P includes P, and P is-
not equivalent to Pnh, and T kncws that these conéitions for X's inno~
vation with respect to P hold, An innovative procedure is one in which
a part or whole of one performance is integrated into the whole of’
another performance. Learning to inﬁovate is coming to know how to
transfer pathways cf one ﬁerformance info another. It is patent that
one cannot imnovate protccolic performances. From the propositional :
side inncvative know how is setting forth procedural rules for doing:
scme giveﬁ thing in a different way. Suggestioné for classtficdtion '
cf innovative knowing what to do abound in copyright and patent offices :
the world over. Items fcr such classificaticns can be obtaimed through:
content analysis of copyright and patent grants. R RN )
In order that T judge that X kncws how to create wif&iresbecﬁx
to P, X must have the capacity to do P, X must appreciafe P, K"ﬁﬁSf“"“*ﬁQ
.,‘n) are elements*’ -7

transform P(m, , n) into Pé where P(m,

. . .

of P and P, is not included in P, and T knows that these conditions™
for X's creating with respecf to P holé.

Since inncvative and creative procedures are épen-ended, like the
advance of knowledge, they cannot be taught cnly realized., What can be
taught are the structures of realized invention and creation. Such
knowings shculd not be relegated to preferential attitudes or styles of -
behavior. At least one can be taught conditions fof kncwing and

general conditicns for tutcrial knowing are presented in Schema 1. -
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CLASSIFICATILN AND ADEQUACY *
The classification of educational objectives based upon the

dimensions of knowing is presented as follows.

1. ° Knowing That One

] ‘ :
Knowing that one’is completely justified true belief of the quality
of a singuylar state of affairs, Such knowledge is manifested by

prophecy or enaction in the absence of justificatory statements or
beliefs.

1.1. Recognitive knowing

Recognitive knowing is discrimination of an entity as such.
It is manifested by denoting or selecting a singular object,
person, universal, representation,or category.

1.2, Acquaintive knowing

Acquaintive knowing is discrimination of qualitative entities
and their connections that uniquely constitute the configu~
ration of a singular whole. It is manifested by iterating
or selecting related parts that are peculiar to a singular
object, person, universal, representation, or category..

1.3. Appreciative knowing

Appreciative knowing is discrimination of the qualitative

order of a singular entity with respect to relevant standards
of qualitative ordering or with respect to a rank order of
singular, entities 2ithin a class of entities, 4 s ”“L“YZé

.-

2. Knezv ing Th

tential attributes of ates of affairs. Such knowledge is manifested
by witness, evidential argument, or proof.

LKnowing that,ls undefeatﬁd Eompletely justified true belief of exis-
2,1, Testimonial knowing
Testimonial knowing is assertion warranted by good authority
and establishes a person's right to be sure. It is manifested
by referencing adequate authority as backing for truth claims,
2.2, Structural knowing
Structural knowing is assertion that 1s warranted by evidential

argument » It is manifestec¢ by assertions that characterize
the force and reach of evidentisl claims.

* ég MaCC(m ? \&emdwmwﬂ CQQ(A,CAMLWS
e‘gé&kcdtn«aﬂ\, @E,ecﬁvey fa{z wuded Yo

pAAIN Lo skd Crmreq; sf Plalose 6 Virna P ana 1973,
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2.3. Criterial knowing

Criterial knowing is assertion of adequacy of evidential
argument , proof, or witness. It is manifested by assertions
that characterize the force and reach of juetificatory claims.

3. Knowing How To Do

) .
(Knowing how to do is smoothly executing some specitied perrormance.
It is manifested by completion ot a performance in_an appropriate
manner and can be repeated.

= 7/9 /IM ,,.5;’/, 1A (J\A'LL',L M
maars P
Protocolic knowing how to do is smoothly executing & . single—

pathed performance. It is manifested by goal attainment
through invariant sequences of movement. S

3.2. Conventional knowing /kn¢LL4B f7"“5~5

Conventional knowing how to do is smoothly execwting:a-uowltl< . .
pathed performance. It is manifested by goal attainment S
through adaptive sequences of movement _ ST t"

MRS S A

3.1, Protocclic knowing

4. Knowing What To Do

T e R AT

) '
(Knowing what to do is specitying the manner-by whicb gome - perfotnance
is altered in realizing a goal. It is manifested by mapping or
iterating sequences for executing novel performancel.i ﬂ’

4.1. Innovative knowing /94/h7,¢’“ﬁ7fﬂ£_A Q L ?{

Innovative knowing is transferring elements of one perforuance
into another such that the latter performance is altered. It
is manifested by improvising or inventing different ways for
realizing the same goal.

¢ .
4.2, Creative knowing /’ﬂdrclt‘“c"“}

Creative knowing is transforming elements of performances such.
that a uniquely novel performance is realized. It is manifested
by uniting disparate ways of realizing goals. B

Utilizing criteria_stated in 1672 by Elimaheth Steiner Maccia, I
shall show that the above classification of cognitive educational
objectives is more adequate than one drawn from an edncatibnal psychoi'
logical perspective or from a logical one. 'Cpmparison will[be,int;erms

of completeness, reducibility, and strength. A classification (cy) 1s
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more complete than another classification (Cz) if and only if (iff)

Cg is derivable from Cj, and
C; describes events which are not described by Csg.

C2 can be reduced to Cj iff

the conjunction cf C; and R includes Czlwhen R is a

set of translation rules matching expressions in
C3 and Ca.

C; is a strong alternative to Cy iff

Ci includes all those data, phenomena, or events
that C2 includes,
Cy and C, are empirically inconsistent, and

C1 has higher empirical content than Ca.
Only those categories in Bloom's and Scriven's classification
denoted as cognitive or conceptual are utilized‘in the comparison, for

my classification is only of knowing. In evaluating categories of

o

cognitive objectives, reference will be made to Appendix I and Appendix II.

Appendix I contains Bloom's classification drawn from an educational

)

psychological perspective, " Appendix II contains Scriven's classifi-
cation drawn from a logical perspective.
Bloom's category 1.006., Knowledge is derivable from ny category

2. Knowing That. Bloom's categorles 1.10. Knowledge of Specifics and

1.30. Knowledge of Universals and Abstractions in a Field are deriv-
able from my category 2.1. Testimonial knowing. Bloom's category

1.20. Knowledge of Ways and Means of.Dealing with Specifics is ambigu-
ously written so that it could be derivable coth from my category

2.1. Testimonial knowing and my category 2.2. Structural knowing.
However, Bloom's definition of *knowledge' in 1.00 makes 1.20 derivable
from my 2.1. For Bloom, to know singulars, particulars, anc universe}s

is recalling what was learnt. He treats knowing of theoretical entities
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and their relétiogs and knowiné of justificatﬁry gféunds for knowledge
claims as also matters of recall, -Hence; it is pétent that parts of
Bloom's classification are derivable from mine. Yet it is not thg case
that my clgssification is simply more complete than Bloom's. Some of
Bloom's categories are inconsistent with mine. An inconsistency is
Bloom's category 5.00. Synthesis end my category 4.2. Creative knowing.

Thus, my classification is a stronger‘alternative than Bloom's clasgsi-

" fication.

Since the difference between intellectual abilities énd'ékills is
not stated clearly in éioom’s‘classification and since he conflates
propositional affairs withbﬁrocedural ones, no further éompériécﬁs.ﬁill
be ﬁéde. It seems clear tﬁat a classification of eVenté which confuses
epistemélogical distinctions is not adequate. v
Thé overlap and confusion in Bloom's éétegories'ére nét pfeSeﬁt'iﬁ -

e

Scriven's. ~With Bloom, however, Scriven cdnflates knowing thét:one '
with knowiﬁa fha£ Scrlven's categories 1; Kn;wledgé, of and 2; Comp--
‘rehension and Understanding, 99 can be derived from my cateaory 2. Knowing
that. His category la. Knowledge of items or specific information and

1b., Knowledge of sequences or patterns of 1tems of 1nformation can be
derived from my category 2.2. Structﬁr#l knowing;A By attachiﬁg to
Scriven's phrase 'knowlédge of' the phrase 'adequate authoritative

sources of’ Scriven'é categories la and 1b are derivable from my

category 2.1, Testiménial knowing. By attaching to 'comprehension and
understanding of the phraée ‘evidentiéi argument for', Scriven's cate-

gories of comprehension and understanding 2a, 2b, and 2c are derivable

from my category 2.2. Structural knowing.
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Because Scriven's classification does not treat criterial knowing
nor knowing that one, my classification describes more epistemic events
than does Ecriven's classification. Consequently, my classification is
more complete than Scriven's.

In conclusion, I trust that the intention of this paper has been
realized, Regardless of the ultimate status of my classification of
cognitive educational objectives, I believe that I have shown that a
more adequate classification of such objectives is possible through a
pedagogical epistemological perspective than through an educational

psychological or = logical one.



14

PIOY € pus ‘z ‘[ SUOTIFPUOD 38Y} SMOWY I ¥

pIoy € pue ‘gz ‘T SUOTITPUOD 38U} SAOUR L ¥ 9 jemy
d sogzIpoR” X °¢€ uoy3eotyTIsnf 8,X S383F0p JOTISq A0 jusmejels oN €
d sojejpoaxdds X °T » 38u3 Bugaeyreq uy poyFrIsnf Arejerdwod ST X °2
d op 03 A31omdeo ay3 sy X I b 3eyq3 s9AdTITAq X 1
b4 It ;
d 03 Humnmo.n Y3im op 03 j8yMA BAOUY X 38yl saouy ) hﬁ.ﬂdodﬂmdalﬁo_u & 3843 sSmouy X 3843l smouy L
pIov € pue ‘z ‘[ SUOTITPUOD JVY} SMOW{ L ¥ proq € pus ‘g ‘I SUOTITPUCO 3BU} SMOW{ I ‘Y
hﬁdﬁooﬁm d s93MO8Xd X ‘e Jot11eq m-N mvdﬁﬂamﬂﬂ JoIIo9q I0 juama383s J9430 ON i
d op 03 A3F1¥oBF 8yl seY X °¢ » 38y3 Buyaeyreq uy perFrisnf Arajerdwod st X 2
d op o3 A3yowded ay3 sequ X ‘I b 38Ul saaetlTeq X 1
b3 41 I3V
d op 03 moy smow X jeyl smouwy A1Teotseq O 38U} smouy X 3IBY} SMOWY L

DNIMONA "TVINOINL JO SNOILIGNOD TVHENID

FALIVIYD HAIIVAONNI TYNOIINAANOD JIT000I0¥d TVIHHLIHD TVENLOMIS TVINORILSHL JAIIVIOHHddY AT INIVADOY FAILINOOOTY

.||_|I|_ _ _ _ | | |

cd OL ILVHM 0d Ol MOH LVHL HNO JIVHL

L |

DNIMONM

DNIMONY 4O SNOISNEWIA :1 VWIHOS

h ]
.
14
~



15

APPENDIX 1%
Condensed Version of the Taxonomy of Educational Objectives
Cognitive Domain

KNOWLEDGE

1.00 Knowledge

Knowledge as defined here, involves the recall of specifics and uni-
versals, the recall of methods and processes, or the recall of pattern,
structure or setting. . . « . o o o e e e e e e e e et 00T e . e e

e @ 8 & © & o & s & > . . e o o o ® o & @ ¢ & o > . s & 8% e a o s O e 0

1.10 anwledge of Specifics.

The recall of specific and imolable bits of information. The
emphasis is on symbols with concrete references. . . « « o » « =

o o e = * . . . . . . . e . o s s ® . . o . @ ¢« o « e a & & & .

1.20 Knowledge of Ways and Means of Dealing with Specifics

Knowledge of the ways of organizing, studylng,'Judging and'criti-
Cizj.ng. v o & ® & o & & o . -. e o e o & s e e 0 e & & 6 e 8 o o o o
It does nct so much demand the activity of the student in using
the materials as it does a more passive awareness of their nature.

1.30 Knowledge of Universals and Abstractions in a Field

Knowledge of the major schemes and’pétterné by whicthhenomena
and ideas are orgenized. . . .+ ¢ o o o o o ee e e e e 0000 .« .

INTELLECTUAL ABILITIES AND SKILLS

Abilities and skills refer to organized modes of operation and general-
jzed techniques for dealing with materials and problems. . . . . . . - -
The abilities and skills objective emphasize the mental process of organ-
izing and reorganizing material to achieve 2 particular purpose. . . -

2.00 Comprehension

This represents the lowest level of understandin; . . .« ¢ s o o = ¢

e e ® * s @ . . . * » @ . . e . @ - . . . - . o .« o

The individual knows what is being communicated and can make use
cf material or idea being commnicated without necessarily relating
it to other material or seeing its fullest implications
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3.00 Application

The use of abstractions in particular and concrete situations.
The abstractions may be in the form of general ideas, rules of
procedure, or generalized methods. The abstractions may also

be technical principles, ideas, and theories which must be
remembered and applied. . . « ¢ ¢ o ¢ ¢ s 4 e e e e e 000000

. e o ¢ o « & o see o o @ . e o e o e e e s + @ 5 o o & @ o o .

4,00 Analysis

e breakdown of a communication into its constituent elements
or parts such that the relative hierarchy of ideas is made clear
and/or the relations between the ideas expressed are made
explicit, . . . . . ¢ o e e e e e e e e e e e e s e e 0

.« o s & e e o @ . - . . . . a o e o e o o % -6 s o ® s o L] s o o

5,00 Synthesis

The putting together of elements and parts so as to form a
whole. . . . in such a way as to constitute 2 pattern or
structure not clearly there before. . . . « &+ o o « ¢ o o o o ¢

* . - e o & . ® . . . e e @ . . e e € o o & ® & » & ¢ s & & o

6.00 Evaluation

Judgments about the value of material and methods for given
purposes. Quantitative and qualitative judgments about the
extent to which material and methods satisfy criteria. . .. . . « »



APFENDIX I11°

11.1 CONCEPTUAL DESCRIPTIONS OF EDUCATIONAL OBJECTIVES

1,

Knowledge, of

a’

Items of specific information including definitions of ternms
in the field. . :

Sequences or patterns of items of information including sets
of rules, procedures or classifications for handling or eval-
uating items of informastion (we are here talkling about mere’

knowledge of the rule or classification and not the capeacity
to apply it). v .

Comprehension or Understanding, of

a.

Internal relationships in the f:l.eld,8 i.e. the ways in which
some of the knowledge claims are consequences of others and
imply yet others, the way in which the terminology applies:
within the field; in short what might be called understanding
of the intrafield syntax of the:field or subfield..

Interfield relations, i.e. relatioms between: the knowledge
claims in this field and those in other fields; what we might
call the interfield syntax. . C R
Application of the field or the rules, procedures .and concepts.
of the field to appropriate examples, where the field is one
that has such applic:ztions; this might be called the semantics
of the field. R

8pypically, "the field" should be construed more widely than "the
subject" since we are very interested in transfer from one subject
to related ones and rate a course better to the extent it facilitates

this.
on psychology to reactions to commercials showing white-coated men.

In rating transfer, we can range very far, e.g., from a course
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