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THE GOMAIN OF COGNITION

The Domain of Cognition which is described in this paper was con-
ceived in -the author's concern with the problems pre-service teacher-,
in-service teachers, and curriculum planners were having with existing
taxonomies and to help eliminate some of the misconceptions about
learning which have been a by-product o/ interpretations of current
and popular taxonomies and hierarchies.

-t

b

The Domain of Cognition includes eight distinct categories of
thinking and cognitive-related learnings (see Figures 1 through 3).
This taxonamy serves to provide a more functional model for planning
and sequencing instruction and for identifying the outcomgs of instruc-
tion. .It also includes those findings from recent research on memory

- and learning which are relevant to cognitive-related thinking.. The
model then represents a theoretical construct which covers the entire
range of cognitive and cognitive-affect learnings and behavior.

The rest of this paper presents a detailed description of this

model and its attributes. The reader is cautioned not to equate this
" taxonomy with any existing model or hierarchy. This is an entirely
new approach and would best be undevstood by. viewing it in this way
rather than through reference to these existing systems. '

. STEP-BY-STEP THROUGH THE LEVELS OF THE DOMAIN OF COGNITION

In this model of thinking and learning, the student may acquire,
learn, and use information on eight different and sequentially ar-
ranged levels (see Figure 1 {yellow) and 2 (salmon}. In order to
clarify these levels and their interrelationships among one another,
the section below will stress the flow of new'information from the
lowest level of thinking about this information, Preparation, to the
most sophisticated lewel of using it, Generation. These levels are
explained in terms of how entirely new information may be incorporated
into one's thinking. For the purposes :¥ this paper, this explanation
is directed at how the student may operate in classroom settings and
within a single period or over severai days of instruction.

1. Progressing Through the Levels of tne Taxonomy

. Before new information 1s even observed or noticed by the¥student,
"he may begin his thinking about it by by being alerted to pay attention
to this information even before it appears. The student is capable of
thinking about information he has yet to observe or receive and he does
it much of the time. This level of pre-Observation thinking about new
information is labeled Preparation. Questions provided the student
before-hé begins 2 reading assignment may serve to prepare him for what
he is about to observe in the reading. On this level, the student
thinks about and makes himself ready to observé sotme information based
upon cues which alert, instruct, direct, or inform himas to what he is
to pay attention to in a future situation. -Pre-Observation cues can
2?19 make the student mentally ready for about-to-be received informa-

on. .
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THE DOMAIN OF COGNITION®

1.00 PREPARATION |
" OBSERVATION" ‘(Sensory input of data)
- 2,00  RECEPTION |
2.10 Acknowledgmen#t' | ' -
2.20 Notation | ‘
2.30 Declaration \“
3.00 TRANSFORMATION |
3.10 Personalization

3.20 Adaptation
“INFORMATICH ACQUISITION® (Encoding and storage of data

into long term memory)

4.00 RETENTION - . -

4.10 Recognition
4.20 Recollection
5.00 TRA/ISFERSION

5.10 Replication
5.20 Variation
6.00 ABSTRACTION
- 6.10 Monotation
. 6.20 Formulation ; | .
6.30 Assemblation
7.00 ORGANIZATION
8.00  GENERATION

FICUPE 1:
An outline of the major levels and the sublevels of the Domain of Cognition.

"Robert J. Stahl(c., 1978)
Arizona State University, Tempe, AZ 85281
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HIL DOHAIN OF COGNTTION : Syuthesizl e
. ) yinthesizing SNFRAKS
{Robert J. Stahl, c. 1978) | . | st CENDRAF 40N
.“-.—.-
One's
cognitive-belief ORCGANIZATION
system T
Asseablat lon :
Formulat Lon ABSTRACTION®®
¢« | Monotation
vartation .
....................... TRANSFERSI(N+
Repiication
Recollection
---------------------- RETSNTION
Recognit lan
- T — - {-———
:-535!!2!!! ............. i INFORMATION
y Storage ' ACQUISITIONS
! Ebcoding ' ' »
——L—- ---------- -4 . . N *
Aaptation
----------------------- TRANSFORMATION # ¢
Personallzation
Daclaration ' .
Notatloa RECEPTION . ‘Indicates whera these take place within
Acknowledgment the ontira schems of cognition.
r., ............ T—_-. .
' - : , . _ **Indicates tl;e levels whers the rajor
C ToCesses of
i Sensory Inmput ! RSERVATION * pr¢ of cognition take pixre.
; of tnformation A —— .
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£re-Ohrervation _ d
cies m_-___"m”l “'i

¥ 4

FIGURE 2:" The levels and sub]evel§ of the Domain of Cognition i1lustrated in hierarchial form.
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FIGURE 3:

. . | . ‘ﬂ-!E DOMAIN QOF CO(:NITICN SHORT DEFINITIONS
— . P — ) —
Level of Cognitive : Sasple Bsheviors by Which
Functioning . Descriprions One May Infer These
- __1 Intornal Cognitions

1.00 - PREPARATION Preparation refers to the mtdora:ion by the individusl of what is to be
: paid attentioh to, to be focused on, or to be ignored ip terms of the exper-
ience and information which are about to be presented, This behavior stresses|
the cues or preinformation Organizers which help to guide (or direct) a
peTion’s avtention, percsprions, and cognitive processes even before informa-
tion is presented to tho person. These cues msy be provided in iomediately
available informatio (i.e., information the person has just received] or =ay |- '
be. responses :o cuss learned a: highey laevels,

i -

2.00 RECEPTION Reception refers to the ability to acknowledge. report, or provide specific
inforsation or behaviors with such the same content a-d mesgage a5 contained
in data and/or expsriences which are presently available to or have just been
preseated to the individual. This behavior doss not require the recalling of
previously lesmnad information but cnly wrequixes the indicatiop that curzent-

.1y availsble datd havebeen attended to end at lesst momentarily received by
the individual.

2,10 Acknowledgement | Acknowledgemsnt requires the individual to depenstrate minimum awareness of The student nods his
some specific aspects of the eavironment. The.person mersly demonstTates lead to acknowledge
scns evidence of having ninimally attended to some externel experience or having heard the teach-
stimuli. e:.l"s CoogRents.

2.20 Hotation Notagion TrTequires the individual to Jdemonstrate a minimal overt behavior The student Takes notes

. thet reveals that some informstion abour the present experience ras been at on tha teacher's
lesst temporarily retained. The emphasis is entirely on the giving of lscture.
svidsnce of at lesst some minimal acceprance of the information even i{f it
is only long encugh to copy it.
2.30 Desclaration The student orally.

£

Declaration requires the individual to desonstrate i more formal gubnc
ways that the specific information which has besn srrended to has

recelved, Here the individual Teports what it is thar is being or has just
been witnessed in the forn of specific observable details of this exper-
ience.

states what is in a
pletuze the teacher
is holding up.

3.00 TRANSFORMATION

Transformarion refers to the ablility to process recieved information and tO
translate it into information which gives it meaning and which has mean-
ing for the individusl. The individuaml i3 called upon to pProduce & form of
presently available infoymation with the sxpectation that it will not alter
or change the message, content, or intent of the original information or
experience.

of deliberate 3tremprs on the part of the individual ro uodiir (dis:ur'.:)
that informscion as it was 2resented.

—t .
3.10 - Personalization Pnrsoml.i.:atton requires the i.muvidul. to explain yhat presently available The student rells what
. ‘information seans f£rom his own Personal Point of view and Perspective. The he thought the author

individual sttaches and assigne meaning to the content, form, Tessage, and meant to gay in & parte
intent of some information oF expsrience with this meaning relsted dirsctly icular segment of the
as to how the individual pesrsonally understasds the experisnce. story.
3.20- d on Adapration requires the individugl to form & second plece of information The student usss datz
- such that it repressats only a nev version of the original informstion just presented in 3
without intenticnal changes in the zessige, meaning, or intent of the .1 clegture o discuss a
presently svailable information or experience. This behsuior often involves | current economic
changing the form or resrranging the content of sone dats withour altering issue.
its sessage, aeaning, or intent. The individual focuses an the use of
presently avsilable infomsrion and newly acguired understandings in a :
further gffart to understand both within the context of the experience. :
. - 1
4,00 RETENTION Retention refers to the ability to present, provide. or recognize specific :
: information., data, or itsms of nuch the same content and features as that i
which wes origifally presented or understocd. The individual iy required .
to recollect {retrieve) informstion from memOry of the same or nesrly the |
sans content. features, and message a3 that which was originally presented }
or understood. This behsvior or product may include some alterations in ‘ .
N the message or content of the originally presented or transformed informa- '
Q tion, but thess sre encoding-storage-refieval problems and not the results %

+
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4.10 Recognition | Recognition Tequires the ners indication that some form of information The studsnt c'o;ncuy

pﬂfmtly gvailsble to thy individusl is idsntical oF At least similiax uatches previously
. te informstion presented ia a previous sieuation. The individual és not leatned dafinitions
called upon to provide all the infommution but ofly to indicats those to their parent termms,
aspects of the preseat situation which are similiar to that information
o which they acquired from previous expsrisaces.
4.20 - Regollection Racollection vequires the individusl to retrieve and provide all the iafor. The studsnt correctly
.o : aation on his own entirely from zemory in ctesponse to scme stimuli. The 115% in writing the
individual recalle froR mexory information in much the same content and napes of the five
message as that which was originslly .Presented and yltizately spoved.. generals studied in

| iast week's lesson. .

—_— e

5. 00 TRANSFERSION jlransfersion  refers to the abiufy to form new information, understandings. s
- and products based upon guidelines” setrieved by the iadividual who is cued*
to uge them in the particular situation. This behavior requires the use of
_ guidelines to examine Or oxpliin a situacion and to produce information about
) or from it using these guidelines as the basis for this productive effare.
. As defined and to be cOrrect, the new iaformaticn must be logically consistent
with the knowny original informstion and with the guidelines which are used.

3.1007 Replication Replication requires the use of @ single, 3et, Or combination of guidelines The student uses ¢ list
in sltustions which have previously been presented to the individual and of five faetures of

witich msy be identical to the situation where the guidelines were originally [ ."pressure groups' he

learned. Hers, the individual practices or relsarses the guidelines he has has recalled to examine

recalled from memoTy in trials or on problems of the kiad in which he is s nevly formed ‘'presiure
already familiar. _ group.”
. — .
5.20 Variation Variation  requirss the use of & single, set, or combination of guide. * | The student uses s list
lines in situsticns which havy not previously been presented =o the individ- of five features of
ual and which are new sicuations whers these guidelines may be applicalle. "pressure groups”’ he
Here, the individual practices Or rshearses the guidelines he fhas yecalled has recalled to examine |
frob nemoTY in trials or on preblems different from those which he is the behavior of the
airsady familiar. : Puritan Church in 17th
5 | Century New England.
$.00  ABSTRACTION Abstraction refers to the ability to uge Spontanecusly and without cues .

previously leatned guidelines understood as abstractions in order to solve.
respond to, or explain situstiens both similliar to and different froa those
whers thess ﬁmd.unu were originsily acquired and practiced. On this
level, the basis foy 2 TesPase sust be both explained and tied to guidelines
understood as sbstyactions. Furthemmore, in all cases, the guidelines used
Sust be as a response te internal cues from the individual himself rather

- than to cuss provided by an external agent.
.10 ‘onotation . Monotation rwquires the use of 2 single ox a set of guidelines understood as The student correctly
: abstractions to examine, eXplain, or respend to & situation. and spontanesusly uses
: the definition of the
concept '‘competition”
. to explain 2 problea
- ' ' existing between two
' nations.
6.20 Forsulation Formilation requires the use of combinations or chains of guidelines as the The student correctly
' basis for & Tresponse to a particular situstion, The individual mey find the and spantan€ously
use of two or more separste guidelines in combinatiga with ons another more cheins two concepts
appropriate to bie needs in the given situation, In these cases, he msy to form the principls
fora his own ‘tules’ and ‘prineiples’ ‘as a result of his thaining of two or "1f competition, then
% three guidelises in an effort to resolve or #XPlain a situstiaon, .violennce is lixely”
' Y to explain a series
of social events.
.30 Assemblation Assemblation recuires the combination or thsining of seversl separate guide- The student correctly
i lines or sets of guidelines to nake a meaningful response to a given and spontandously
Problesstic situstion or experience. In such instances, this behavior in- combines his under-
volves the combination of guidelines chained to form complex sets of . standing of the five
abstractions by which situations and problems oay &e examined,and possibly | features of "Ireisure
resolved, . igrnupl" with the
 prineiple " .f corpets
i tition, then viclence
.. : | 1s 1ikeiv ' to predict
' " ! what might happen :f
. , two rival jroups
. , , * begin %o lise their
_ . : : ' AUpPOrTars.
_  See attached handout on “Cuidelines”. . ‘5es attached handout on “'Cues'.

\)‘ o ’ . .
| - .8 '
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Grganization refers to the systémization of ghatracticns and their corres-
ponding sub-dytruct details. Secsuss dbstract understanding implies the
internalization of tnformarion, knowledge. comprshensions, and guidelines

understood 43 sbstractions and since the volume of the sbstractions scquired

by the individual incresse’ with rime mid sxperiencas, esch individual
sagages in the processes of arrsnging, ordering, and placing into & hier-
archy these sbstructions within a single cognitive belief structude.
Organization fimetions a3 the process and product of these pProcedures to
aTZUge, orgwtize, prioritize, and systematize tiese abstrsctioms and their
related content details. *

Genaration Tefers to the ability to integrate separate elaments understood
as sbatracticns in order to form a single new product or sbstraction which

is umiike any previously assmebled sbstraction or set of ideas.with this
integration being intamslly consistent and an sxtension of the shstractions
used in the process.. This process requires that the individusl integrate
through synthesis (e.g., Hegel’s model] two or more sets of sbstractions
resulting in ax elimination of some of the abstractions in faver of forming s
new single abstraction. On this level the individual supplies the sssential
components nesdsd to creste the nev integystian through synthesis.

i



* . ' . ’.‘ . ’
ﬁ o = -

. Following the Preparation 1eve1 ce¢:§ the actual intake of .sen~/
sory received information broadly refe to as Obsérvation, While ~
Observation is not technically & level of this taxonomy, it is de-
scribed here in order to-inform the reader as to where the intake of
new information.actually takes place within tha whole scope of cogni-
tion (see Figure 2). If it is to be received by the student, new in-

- formation from external sources like teacher lecture or the textbooks
must be picked up by his senses, The teacher cannot assume that in-
formation presented in class will be taken in or 'observed’ by the

Following Observation comes the level where the student indicates
whether ‘or not he has received this new information. Level 2, Recep-
tion, stresses- the student giving some evidence that some information
of some kind has been taken in by him., Classvroom teachers may see
signs of this reception of information.through minimal behaviors (e.g.,
a2 simple nod of the student’s head) or more obvious ones {e.g., an
oral statement of what the student is reading), Higher levels of
thinking progress from what information the student has recéived, and

. what was received may or may not be simflar to the information that

- ~ was presented in class. Reception level thinking gogs on automatically.
with or without behavioral evidence that it is taking place, The

~ teacher should seek observable {ndicators of Reception, especially
when the information that was to be received is important to more ad-
vanced levels of thinking and learning.

Information that is received Wist be given meaning ‘that makes
sense of this information in terms the student, himself, understands,
This meaning is initially assigned just after the information has beem *
received by the student. ‘In his attempt t0 make sense of this new
information, the student may also try to put it to use during the same
class period in which he recefved it., Both the assigning of meaning
to and the use of new information during the class period where it was
first learned are Transformation level forms of thinking, The uses the
student makes of this newly received information helps him in his
asstanment of meaning to'it as well as serves as a test for the mean-
ings he has already assigned to it eartfer in the perfod, For the
teacher, Transformation learnings and behavior are not to be equated
with Tong-term memory or that the student will 'know' this {rformation
tomorrow, As a general rule, new informatfons and understandings the
student recetve in any part of a class period can never attain higher
than Transformation level learning on the day they were received.

Following Transformation comes the automatic and apparently un-~
conscious operations where ‘{nformation is-discarded or coded, stored
into Tong term memory, and prepared for retrieval, The {nformation
that is stored {s not always the same as what was recefved which in
turn may not be the same as that which was presented to the student,
However, it is the Information that the student stores which serves as
his 'knowledge' of that information. The more critical information is
for higher levels of thinking, then the more necessary it i{s that he

Aruitoxt provided by Eic:
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- store this information in Tong term memory for each accessibility and
. -retrieval. Since guidelines are the basis for all higher level ‘think-
-~ 1ng,.i1t becomes important that teachers help students receive and
practice these guidelines on the transformation level. The highest
phase of this 'information acquisition’ level is .the rétrieval of

- -

L st;ored 1nf9r1§at1°ﬂ from Tong term memory. \

Level 4, Retention, Tollows the retrigval of information from
-y 'longw term pemory and serves as the Tevel which demonstratés what can
.~ be andfor has been recalled from memory. For purposes of this model

and classroom instruction, it 1s assumed that new information presented
im the previous day's class which can be recalled from ry Is '
‘stored in:memory. Thus, that which can be recalled fpom memory from at
Teast the previous day's lesson {s operationally defined as the _
student's -‘*working knowledge" of this information. - The student can
give evidence of what he can and has retrieved by recognizing this in-
formation when it 1s presented in the next day's lesson (e.g., via 2
multiple ghoise test) or by providing all the information on his own
via total recall {(e.g., completing a fi11-in=the-blank test).

At this point, the distinction between “"working knowledge" and
"usable knowledge" needs to be pointed out. "Working knowledge” is
that information the student can recall from memory while “usable
knowledge® réfers to only those forms of information the student can
put to use in order to guide, direct, or serve as a basis for his
thinking. The tersf "guidelines” 1s used in this taxonomy to mean any
form of information which the studenf can apply to help guide, or base

" h{s thinking. A1l evels of thinking above -Retention depend upon the
understanding and use of ‘'guidelines.’'’ Therefore, it 1s important that
¢ the student be able to recall the 'guidelines' he has previously re-
ceived and stored so that higher level thinking is possible.

If the student is able t0 recal] these guidelines, then he is
able to put this information to use. The Transfersion level represents
.. the application of recalled-from-memory information in situations and
s settings familiar to, and different from those where this information
“was first received. For example, the student may be asked to recall
ten characteristics of primitive societies from yesterday's lesson and
_ /to use these characteristics today-to look at anpther group of people
"which is considered a nomadic tribe. This use.of retrifeved information
‘ 11Tustrates Transfersion. Tevel thinking. On this level, the student
can make use of ¢ne or all twenty-one processes in order to put to use
and practice the ‘guidelines he has recalied. Ror Transfersion, the
student not only practices using recalled guidelihes, but he also
comes to better understand what signs he can use to’tell (cue) him as
to what guidelines he should use inm a given situation. The accuracy of
: ‘his recall of the guidelines, the corractness of his use of these re-
P called gutdelines, and the associations he makes eiween a given set
of guidalines and one or seveiral signs which can-cue him to use a given
set of guidelines are important- forms of Transfersion thinking. -

'U(" ' . 11 “c; J1:
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EYAMPLES OF THE FORMS OF INFORMATION-
WHICH MAY SERVE AS "GUIDELINES"

A single or specific A set, list, or group of:
assumption RET assumptions faws
attribute .method attributes methods
axiom- methodology axfoms methodologiesmw
belief model beliefs models
canon moral reason canons moral reasons
category : name cétegroiés names
characteristic norm characteristics. norms
class policy classes policies
component postulate components postulates,

| concept-label practice concept-labels practices
concept precept concepts precepis
conclusion premise conclusions premises
code principle codes principles
criterion procedure criteria procedures
"decision process decisions processes
definition program definitions programs
description’ " property descriptions properties
doctrine quality doctrines qualities
element reason elements reasons
explanation referance explanations references
feature relationship features relationships
formula relevant attribute formulas relevant attributes
frame of reference rule frames of reference rules :
generalization specif1catfon generalizations specifications
guideline standard guidelines standards
-hypothesis - technique hypothéses ' techniques
indicator tenet indicators tenets
. inference theory inferences theories
Justification trait justifications traits
. label labels
', Il. 9‘.
- FIGURE 4: According to this approach to conceptualizing,the thinking-leax‘n{ng

of information on different levels of cognition, the individual
must learn to use "guidelinms' such as_those identified above as the

basis for Transfersion and all higher levels of thinking. - -

‘*Robert J. Stahl (c., 1978)

C . Arizona State..University, Tempe, AZ 85281 12
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, . \ ‘ Qe & 3 _ This descriptor labels the type of
QIARACTERISTICS OF PRIMITIVE soarnghs. < —-== guideline (i.e., characteristics)

as weil as the content orientation
of these guidelines.

]'”' -~ hunters (prime food source through hunting) ﬁ\'
D -~ patherers {(non-farmers)
-- tend to be nomadic ,
-- tend to have non-permanent settlements
-- tend to spend most of their time on survivnl activities
{hoth males and females)
{both young and old) ’ ‘
s~ tend to he very cohesive (loose knit but close)
-- tend to have little definate institutions (not clear- cut)
-- tend to have little progress (gamble factor) As a group, these characteristics
== tend ot to have the wheel o may be refesred to as a "set of
-- tend not to have the use of metals guidelines.
-- tend to make muximm use of everything (little wastod)
-- tend to havo & high mortality rate
v -- tond.-not to have domesticated animals
-- tend to be swall in numbers (small groups, bands)
-~ tend to have few internal probhlems
-~ tend to have little sense of time

-
' -- tend.to avoid or have little competition
-- tond to he little concerned with outsiders (?7)
-- tend to have more highly developed (accutely developed) senseh\\~
~-- tend to consider children important ..
-- tend to have very few fringe occupations -
-- tend to have gods related to nature and spirits __ y .
.. Each of these separate characteristics.
1~ may be referred to as being a separate
guideline.
, FIGURE 5: An i]]ustration *of the distinction between an individual guideline (in this case the form of guideline
' called 'characteristics') and a set of guidelines (in this case the entire list of characteristics

associatéd with a primitive society). ¢
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At some point in time, the student comes to understand a set of
guidelines so well that he knows when, where, §#d how to use them
without being told or obviously cued to use tis¢m by some external
source. In such cases,the student may have difficulty remembering
the precise wording of the original guidelines since their intent and
message are so well inter...lized that for him to spend time trying to
remember them before using them would be highly inefficient and awk-
ward. When this understanding of the message and use of guidelines is
xhieved, then this thinking is on the Abstraction level. The student
can make use of these internalized guidelines understood as abstrac-
tions by means of any of the twenty-one processes.

Because of the very nature of Abstraction level thinking, teachers
cannot “teach" students to think abstractly, i.e., to internalize
guidelines so that they can be spontaneously and freely used without

cues in situations where their use is appropriate. Teachers can have
students practice these guidelines over and over on the Transfersicn
level, but they cannot give students practice on the Abstraction level.
The best the teacher can do is to provide the “conditions” where a
particular set of guidelines would be appropriate and then check to
determine whether or not students can indeed use these guidelines
without being cued to use them. Because a particular unit focus, -
content area, setting, materials, or earlier test item may provide

- "the student with cues which tell him what he had better or must use to
deal with a problem or situation, most teachers would have a difficult
time setting up “conditions” to test for Abstraction level thinking
for those guidelines they introduced to the student.

As more and more guidelines are understood on the Abstraction
level, the student automatically and unconsciously arranges, inter~
_relates, and prioritizes these sets of abstractions. This activity
is referred to as Organizational level thinking and 1ts results form
the student's cognitive belief system. Guidelines understood on this
level operate to influence what the studént prepares to receive, what
be receives, how the information received 1s transformed, stored, and
retrieved, what and how information is understood on the Transfersion
level, and what is understood on the Abstraction level. Depending-
- upon their importance some guidelines have greater influence than
others on one's overall thinking, learning, and behavior.

- Finally, the student may find that some things cannot be ex-
plained or resolved by what he presently understands. He finds that
separate or combined sets of guidelines do not provide satisfactory
ways of dealing with some situations. Therefore, sets of guidelines
may become inter-meshed with one another such that a new set of
guidelines emerge which is distinct from either of the orginal sets
and which is more functional than either or both the previously ex-
isting guideTines. This occurence creates new usable information and
1s referred to as Generation level thinking.

-
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Follgwing the above descripfion of the sequential progression
through the successive levels of “this taxonomy, the reader may desire
to see the levels and sublevels defined more specifically. Figure 3

_provides short definitions while Appendix A provides extensive defi-
nitions and i1lustrates specific behaviors for these levels.
. The classroom teacher should realize that the taxonomy helps to
explain how information is incorporated within a students tninking.
It is not meant to suggest that only correctly understood information
operate in this way. Rather, any information a student receives,
transforms, stores, retriéves, and later uses nay be inadequate or
incorrectly understood. In such cases. the student will usually
_ operate as 1f his understanding i1s correct and complete unless he re-
. cefves information to the contrary. As a general rule, the student
operates as though his knowledge and understanding are correct and
will continue to operate on that assumption untfl he receives infor-
mation to the contrary. .

2. Some Complementary Componénts of This Model of Thinking

+ As introduced above, not all information can be used to guide,
direct, or base a student’s thinking. Information which can be used
to guide, direct, or base a student's thinking. Information which
can be Put to use is referred to as a "guideline.” Figure 4 (pink
sheet? presents a list of some of the forms of information which may
be used and, hence, which are-included in the broad calegory called
"guidelines.” Different content areas on subject matter fields will
tend to make more use of some of these kinds of guidelines than others.
Figure 5 provides an actual example of a "set of guidelines” with each
“tendency or characteristic" serving as an individual guideline. A .
later part of this paper will provide much greater detail on guide-
1ines and the uses of guidelines as they relate to the different
levels of thinking. _

. Often times the level of student learning and thinking is deter-
mined by what "processes” he can use rather on what he uses as the
foundation for this process. This orientation assumes that different
processes are inherently related to particular levels of thinking and -

.are dependent upon higher level learnings and understanding of infor-
mation. However, this taxonomy rejects both of these-assumptions.

As defined, here, a process 1s the simplest form of mental activity
which is content-free and which functions to treat information or
content in a particular'way in'order to bring about a particular re-
sult unigue to it. Furthermore, a given process is independent of any
specific level of cognition and is not to be assoctated with a body

of content or information. Figure 6 (blue sheet) lists the twenty-

g?e sggarpte processes which have been isotated so far. (also see
g-

Full Tt Provided by ERIC.
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MAJOR INFORMAT ION PROCESSES OF COGNITION*

Major activity

‘ Process Name of the process
1. Associatiaﬁ ‘ Associating
T : I‘Z. Classification Classifying
3. Combination : Combining
4. Comparison Comparing
- §. Condensation | Condensing
. 6. Conversion L Converting
7. Description Describing
8. Designation _ Designating
9. Discrimination Discriminating |
‘10. Extension | Extending
11. Extraction - Extracting
12. Interpretation Interpreting
13. Organizatién : O:génizing
14. Proposition . é*oposing
15. Reconciliation Reconciling
I """ 167 Selection- Selecting
17. Separation Separating o
. 18. Translation E Translating
L -19. ﬁtili;ation _ i 7T Utilizing
20. Vglua@ion'h- . "Valuating
i : 21. Verificatio;. ’ ‘ Verifying

q-.',
3

-k.- £l

FIGURE 6: The major information processes of cognition which may occur on the Transfbrmatzon,.
o Transfersion, Abstraction, and Generation levels of the Domain of Cognition. These
oy same processes in combinations with one another form "procedures of cogn1tion "

L
L}

0 bert J. Stahl (c., 1978) If X
-.[charmnt of Secondary Bducption. Arizona State University, Tempe, AR 85281

Full Tt Provided by ERIC.




Full Tt Provided by ERIC.

“ERIC

Processes and procedures (which are combinations of processes
such as problem-solving, conditional reasoning, and induction may
gccur on the Transformation, Transfersion, Abstraction, and Generation
levels., What determines on what level the student is operating for a
given process or procedure is the level that he understands the
guidelines he is using as the basis for the process--nothing more and
nothing less. Consequently, a.student may engage in the activity of
“analysis® on at least four {4) different levels depending on how well
he understands the information base he is using for the basis of this
process : . .

3. The Taxonomy as a Model For Planning and For Sequencing Instruc-
tion ‘

In order to plan for &d develop instructional activities for
classroom use, the teacher must first consider the type of thinking
and 1earning the student should reach by the end of the unit. For
practical purposes, the teacher cannot anticipate being able to get a
student to “generate” original sets of guidelines or to modify the
way he has organized his abstract understanding.

For planning purposes, the teacher should first consider the

‘highest level of learning the student is expected to'reach and then

consider planning downward from this level. Figure ﬂ,(go!denrﬁd) de-
picts the taxonomic levels in reverse stairstep sequence for purposes
of i1lustrating the upper-to-lower level orientation one takes in
planning instruction. ,

At best, the teacher can achieye Abstraction Jevel learning. In
order to achieve the ability to freely and spontaneously wse guide-
1ines to respond to situations in settings where their usé is not ex-
pected or anticipated, the student must have practiced using these
guidelines on the Transfersion level. And, in order for the student
to practice guidelines on ‘the Transfersion level, he must be able to
racall them on the Retentian level. Tn arder far the student tn be

- able to store and retrieve these guidelines on this level, he must

have Transformed them after their Reception on the pre-storage level.
Finally, to ensure that the guidelines are likely to be received, the

?tud$nt may need to be prepared to receive them on the Pre-0Observation
evel, -

As' a model for sequencing and implementing instruction, the
teacher follows the reverse procedure by starting at the Preparation
level and moving "up the ladder" towards the level of understanding
that the student is expected to reach. Figure 7 depicts both the
sequence for planning and the sequence for implementing instruction.
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CRITICAL ATTRIBUTES OF THE DOMAIN OF COGNITION

. Because of the dynamic nature of this taxonomic model and of the
- T tendency of readers to compare this model with that of Bloom and/or
Krathwohl, this section of the paper will focus on those areas which
are unique to this particular approach. The attributes described
below also serve to mark how the Domain of Cognition significantly
departs from existing taxonomies. The critical attributes to be dis--
cussed in the order of their presentation are: | v

1. The integration of cognition and cognitive-affect;
2. The levels of the Domain of Cognition

a) Explanations of and distinctions between the levels
of cognition

b) Pre-Observation level cognitions

c} The interaction between Reception and- Transfbrmation -
. - level thinking

! ‘ d) Post-~Transformation encoding and storage into long
term mgmony

e} Moving from Transfersion to Abstraction Tevel
thinking and learning;

The role of “guidel?nes” in cognition; -
The role of affect-oriented yuidélines in cognition;‘

The ro]é_of cues in cognition; and,’ ;

h N o] W
. - . .

Processes and procedures of cognition
é) The processes of cognition

b) The “process cluster"

N c) Procedures of cognitiop

d) The distinction between higher and lower level
processes and procedures

. e} Cognitivesaffect processes and procedures _
The explanation of these attr{butes and components of the model §111

provide a more insdepth description of this taxonomy, especially in
the area of the interrelationships among its parts.

.2()‘




. 1. The Intagration of Cognition and Cognitive-Affect

By design, the Domain of Cognition sought to include all types of
strictly fnternal cognitive (thinking) operations into one singie
frame of reference. Extracted from taxoncmies and systems which pre-
sented cognitive-dffect as "affective” behaviors were those aspects
of learning and behaving which are essentially cognitive in nature.
Thus, the Domain of Cagnition includes in integration of cognitive and
cognitive-affect learnings into a single, functional model of cogni-
tion. . :

The origjnai purpase of the dissolution and eventual integration
of the former-cognitive and affective models was not the intentional
blending of these two modes of behavior. Instead, this effort sought

to 'purify' current affective models in order to leave them with those

aspects of behavior which were uniquely “affective" (i.e., emotive
behaviors and sensations, feelings, and dispositions}. An equall
important task was to develop a single model which consolidated all
behavior that appeared to be cognitive in nature. The product of
these efforts is-a model which seems to have accomplished both pur-
poses. For this reason, the Domain of Cagnition must not be consid-
ered a modificatio. ~f any exis€ing taxonomy--it {s an entirely new
way of looking at ‘nking and learning.

In this taxonomy, cognitive-affect, 1ike all cognitions, is not
automatically assigne# ;to-any specific levels of thinking. And, again
- 1ike all other cognitions, cognitive-affect takes many different forms
within the whole range of behaviors associated with this model of
thjnking and learning. Cognitive-affect is incorporated into this
system in the ways identified and described below.

a, Affect decisions and thinking are not automatic in-
dicators of any particular level of cognition. Like
all thinking and outcomes associated with thinking,
the level of one's affect decisions and thought is
directly tied to the level of understanding the student
has of the information which was used as the basis for
the decision or thaught. Therefore, in order to help
a student achieve higher level values/moral/ethical/
aesthetic decisions and thinking, the student has to
Tearn the guidelines which produce such decisions on
higher leyels. e ’

b. Affect-oriented guldelines, 1ike all guidelines, serve
: as the basis for decision-making and thinking. Affect
- guidelines are not to be automatically associated with
BN _ any given level of the taxonomy. The level to assign
N a guideline is determined by how the student under-

t ~.  .Hence, all affect-related guidelines (e.g., moral
.. redsons, moral criteria, and ethical principles) are
" “treated only as different kinds of information and are

Y
RN

stands the information included in the guideline itself.



not viewed as being inherently better or on higher
Tevels than other forms of guidelines. }

c. Affect processes and precedures are also free of,any
particular Tevel of thinking. These processes and
procedures operate ¢n several different levels of the
Domain of Cognition and are defined as being both

"content-* and “Tevel-free.” The primary affect
process is Valuation while affect. procedurds include
~ moral reasoning, values/moral problem solving, and :
making ethical judgments. In each of these situations,
the level assfgned to process or procedure fs always
.  determined by the level of understanding of the guide-
L 1ines used as the gontent for the process thinking. '
‘ “Thus, affect processes and procedures, like all cognitive
processes and procedures, operate independently of any
given content information as well.

As illustrated above, cognitive-affect is an active, on-going and
integral aspect of the Oomain of Cognition and 1s not a separate
component to be treated differently than other cognitive operations.

. For those who are looking for more obvious ifndications that this
taxonomy does indeed contafn integral components of cognitive-afiect
*  behavior will find few such indicators. This dimensfon 1s, however,
- discussed as is -appropriate under some of the other attributes and
descriptions of this model.

’

2. The Levels of the Domain of Cognition

_ ‘ The Domain of Cognitfon includes efght (8) categories or levels
. of cognitive-oriented behaviors ranging from pre-Observation 'set' to
the generation by the individual of riew information unique to that
individual as extended from his personal cognitive belief system (see
Figures 1-3 and Appendix A)}. These levels appedr to possess a hier-
archial arrangement and for convenience may be considered as being
\ : hferarchial for purposes of understanding how individuals prucess
- information at different levels.of complexity. Among the features of
these ieveis and thefr interrelationships -are:

va) \g_p]anations of and distinctions between the levels of
cognitfon

Level 1; Preparation, represents pre-Observation thinking which
serves to 'set’ or direct the attentfon of the student to specific
aspects of the environment fmmediately before it is presented or ex-
perienced. Levels 2 and 3, Reception and Tradsformation respectively,
represent post-Observation andtg e-storage thinking. The effects of
the thinking which occurs -on these levels in large part influence’

P “what® and "how" informatfon Just.received is 11kely to be encoded
_ and stored in long term memory. The interatfon of these levels of
thinking also in part is responsible for what information {is not

4
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Tikely to be.stored for fater retention or retrieval. The encoding
and storage of information into long term memory follows Level 3 or
Transformation thinking.

' Retention, Level 4, represents the ability of the student to
provide evidence of the retrieval of stored information. It repre-
sents that body of information which may be considered the student's
working knowledge of previous experiences and information. Ffor pur-
poses’ of instruction and as a practical rule of thumb for the class-

S room teacher,1t may be assumed that a student who cannot retrieve in-
: formation from the previous day's lesson--no matter how well he seemed
to have understood {1t at that time, then the teacher cannot operate as
if the student has ‘knowledge’ of it. - - .

Transfersion, Level 5, represents the use of stored and retrieved
information in varfous situations when {1t is appropriate to use it.
On this level, the student has the opportunity to practice using his.
working knowledge. After a time the student may become so familiar
with some information and {ts uses that they become understood as
‘abstractions' rather than merely as specific pileces of {nformation.
When this level of understanding occurs, Level 6, Abstraction-level
thinking, has been reached.

The movement from Transfersion to Abstraction level thinking on ™
the part of the student brings with it a corresponding change on part
of the teacher's role in Instruction. Whereas prior to Abstraction ?
the teacher could assist the student to acquire and practice using new
Tearnings, on this level and those which follow, the teacher can only

" provide "conditions" which would allow the student to .freely and spon-
taneously use the 1nfb;gation supposedly understood as an abstraction
in order to react to the situation presented. Thus, the student must
have Internalized certain kinds of information ({.e., guidelines) that
have been practiced along with their appropriate cues such that their
“ use {s spontaneous even though only indivect cues may be provided.
- (The sections on "guidelines” and “cues” below will serve to clarify
' - these two critical ‘components of the Domain of Cognition and the way
one goes about processing information.} On the Abstractfon level, in
a given classroom sftuation any time the student s "cued" by a specific
form or context in the situation as to what he had better use to deal
with the problem, then this level of thinking is at best Transfersion.
‘Thus, a student's performance on a written assignment In social studies
. when he {s not directed or expected to pay attention to grammar,
L spelling, etc. would he a good sample of “how" and "what" he under-
‘ © stands about grammar, spelling rules, etc. on the Abstraction level.

Orgenizatfon, Level 7, represents the arrangement and structuring
of accumulated abstractions within a single cognitive-belief system.
The last tevel, Generation, represents the efforts of the student to
Integrate via synthesis (e.g., Hegel's model) separate sets of guide-
11nes. understood as abstractions to produce new orientations to and

[}

anderstandings of his, universe of experiences. B f
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) Pre-Observation level cognitions

Each student continually responds to envirommeéntal information on
the basis of pre-experimental cues or dispositions which tend to pre-
pare him for the next experience or piece of infarmation. The pre-
Observation cues serve to provide the student with-a ‘mental set’
which freguently influences-~if not determines--what information will
be attended to and probably received, how this information is to be
processed, and how this information 1s 1ikely to be encoded and stored
in tong term memory.

Although the teacher often provides cues to the student immedi-
ately prior to the presentation of information or experiences, these
cues may not possess the same strength as gones the student has himself

Pprovided. Most students have acquired their own procedures for ‘read-

ing' environmental cues to alert them as to what to expect or to look
for next in the way of infoymation or experiences. And, unless cued
otherwise or unless their own provided cues are over-ridden by some
stronger extarnal cues, each student will tend to follow his own ‘read-
ing procedures' and cues in preparing himself for classrgom learning
activities. The student may be cued by the suhject matter content
itself/by the classroom, by the teacher's directions, etc. such that
he forms prejudgments about fa) what information §s 1ikely. to he pre-
sented, (b} what.information 1s 1ikely to be important and hence,
warrant his attention, and (c) how he should or can attend ta, process,
and/or store the information to be presented. In some cases, his
personal cues over-ride any cues the teacher may provide--no matter how
fnteresting or motivating they may appear to the teacher, other students,
or an otside observer. (More details on the role and function of
"cues" are presented below.) . '

¢} The interaction between Reception and Transformation level
thinking | ' -

Reception represents the level which indicates that some {nforma-
tion of some kind has reached the student. As presented in this taxonomy
the sublevels of Reception (and Transformation as well) are primarily
identified to help the teacher view these levels of thinking as they
would appear in specific classroom settings. Regardless of whether
they appear in the form of outward behavior or not, the teachers need
to be fuliy aware that Reception and Transformation level thinking
takes place automatically within the student as new information 1s pre-
sented to him. It 1s also important for the teacher to realize that
even though Reception and Transformation level thinking {s automatic,
this in no way is to be interpreted to mean that what goes on during or
what becomes the end product of this thinking {s necessarily a correct,
complete, or-an accurate representation of the original {nformation or
experience. For this reason, the teacher must 1isten and observe care- -
fully during the student's public demonstrations of these two levels of
thinking to make sure the results are consistent with the original in-
formation as 1t was presented. Furthermore, in many cases, the teacher's

1
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passive response to a student's behavior serves to reinfdrce *“what" and
“how" he understands the information he currently is thinking about znd
trying to learn.

The lower forms of Reception level thinking indicate only minimal
receipt of information while the highest form, Declaration, reveals
publicly {orally) exactly what information has -been received. ‘Re-
ceived information is eventually processed in terms of i1ts meaning to ‘
the student. Hence, those visual, auditory, and other sensory inputs '
. , which have been received are translated intc meanings which make sense
to the student hiiself {i.e., it attains Transformation level status}.

Because it 1s personal, the transiation-transformatfon transition

from Reception to Transfbrmation level thinking may at times distort °
or modify input information that has been received. Transformation
acknowledges the fact that different students consistently seem to
understand information and experiences in quite different ways. Part
of this transformation activity involves the degree to which the
student understands and considers the meaning of the entire context in |

- -which the received information was embedded. This translation activity
also involves how the student will use previous information and under- -
standings as a basis for looking at and processing the new information.
In the classroom, Transformation should extend to the efforts of the
student to practice using his newly received information during the
same class period it 1s received. This higher form of Transformation, »
Adaptation, represents yet another way the student can give meaning to ot
and test the meanings a1ready assigned to newly received information. L

Subsequent1y, there 1s one important rule the teacher should
follow to guide their assessment of a student's Jevel of learning
newly presented information. No matter how 'sophisticated' a student
appears to have understood and can use new information presented to him
in a given ctassroom period, the student can never exceed the Transfor-
- mation level of cognitive understanding for this information on the day
_ - this information was first presented. Such 'sophistication’ would only
- reveadl the active fnteraction between Reception and Transformation Jevel
thinkfng. It should not be used to infer that this information or
- " understanding has already been stored in long term memory for easy re-
trieval at a later date. Such active interactfon would only serve to .
indicate "what” and "how" information is 1i1kely to be encoded and
stored. Thus, Reception and Transformation serve to influence and 1. ¢
determine what and-how information wil be stored for later retrieval.
Consequently, the general rule the teacher should keep in mind for in-
structional situations 1s that new informatfon.presented to and under-
standings achieved by a student in one class period cannot be considerec
{6 be either stored or learnéd data until the next class period. The
acceptance and adherence to this general rule would de consistent with
the definition of "learning” as a reasonably stable ability of a person
over time in regard to an acquired behavior pased upon the use of re-
ceived information. :

-
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-~ .- . fn example may sérve to clarify the meaning and impligations of .
' . this aspect of thinking and 'learning.' Lets suppose a student re- ‘ .
.//’ - ceives information on the definitions of the three terms 'revolution,’ -
- ‘civil war,' and ‘rebellion.' Lets further suppase that he spends the '
o rest of the same class period distinguishing between examples and non~
examples-of each of these using the def{pitions as the criteria of
selection. This behavior {1lustrates Transformation level thinking a
no higher level--regardless of how many of the examples he identifi
* ¢ as being correct. Hence, while the student may appear to have 'kwowi- .
S . edge' of these definitions and seemed to know how to ‘apply’ it, his .
responses - cannot be used as the basis for inferring that this 'knowl- o
edge’' has either been stored or can be retrieved-at a later time by
! + the student. To treat this behavior in any other way {is to misrepre- .
‘ sent .the level of thinking.itself. To assign this behavior at any |, :
higher 1eval is not warranted by the student’s actual performance nor
does it indicate that he will be able to recall this information from
memory at a Tater date. MNence, at-the-time-of-reception-of-new-
"e informatiop behavior can never-be equated with learned knowledge nor
. with any behavior resulting from €he- use b{;stored information retrieved
from memory, Ultimately, it is what the student has stored and can
retrieve from memory about this information tomorrow that reveals what
is in fact 'known' about these definitions, their uses, and-the situa- .
tions which were Studied. ‘ | : * '
Inherent in thi$ taxonomic model is the assumption of the existence
) of an ‘elastic-like' short term memory componen . As mentiened above, .
: 1t must be assumed that new information present J to and understood by -
a student during a given ¢lass period candot be equated with the reach-
ing of the Retention level {i.e., post-long term memory storage}. The \
o new information must .be assumed to be ¢nly In 'temporary storage’ and
. - has not as yet been stored in one's.long term memory. This elastictty
o of short term memory helps to explain why 2 Student may cram large
quantities of relatively new information into their memory or carry on
during a three hour seminar as if he had really retained the informa-
tion and afterwards behave with almst no;'knowledge' of what ‘he had
C—— supposedly learned. . j .

:This phenomenon of apparenfly loss of knowledge also helps to ex-

plain why a well-structured and well-articulated "summary-review” at
the end of a given period assists all. students in consolidating and
highlighting, the information covered in class. This review helps’ ’
students to reconsider--at the last moment so to speak--tne meanings
and understand{ngs they have attached to this information. It may well
. be that the bréak ‘etween classes allows the student to "clear® his

- . short term memory - * the information just collected from the previous * '

o "~ class and to prepa: . it for the next. This cléaring includes the X ’
encoding and storage of information into one's long term memory as weil
as thgugisgarding of some information deemed of 1ittle or no value by
the student. . .




* " d) Post-Transformation encoding and storade into long term
. - memory

. Following Trafisformation level thinking about -newly received in-
formation, the student automatically {and apparently unconsciously)
decides what is to be kept and stored from all that has been received.

- Once this decision has been made, the results are automatically coded
and stored for later use. The meanings which have been assigned to
the information as well as the uses it was put to shortly after its
reception influence this decoding-encoding-storage procedure. Depend-
ing upon how well students have accurately translated and used the
newly received information, assessed its importance and/or relevance,
and formed associations between new and already stored information,
the new information may be (a) stored in convenient and easily access-
ible ways, {b) stored in more remots places, {c) stored in the ‘wrong’
::yn;3~terms of inappropropriate cues, or {d) discarded and not re-

i at all. ‘

It 1s important for the teacher to realize that no oné can guar-
antee that a student will encode information correctly and completely
or will store it for easy later retrieval. However, it seems very
possible for the teacher to take steps to increase the 1ikelihood that
information will be properly and accurately received, trangformed, en-
coded, stored, and eventuailly retrieved by the student. ese steps
begifi with (a) providing appropriate and functional pre-Observation
cues, {b) reducing interference at the Reception and Transformation

# tevels which may distort what s being received and/or how it is being
personalized, (c) providing accurate and meaningful feedback on the
“what" and “how" of information that has been processed on these two
levels, and (d) using reinforcements to encourage positive and accurate

. meanings - be assigned to the vew behaviors and understandings the
student is demonstrating. The literature abounds with the character- .
{stics of each of these four steps as well as describes the means by
which a teacher can help influence what students are likely to receive,
encode, store, and’ retrieve. .

. é)-"l'ﬂovingfrom Transfersion to Abst,rggionqlevel thinking and
Jearning -

o On the Transfersion level, the student practices and rehearses
guidelines he can recall from memory:in situations where these guide-
1ines are appropriate. (See the section on “guidelines” should that
be necessary.) The function of this level .of thinking is to assist
the student to determine how he can make use of the information he has
stored and can recall. Transfersion thinking also helps the student to

< jetermine whether or not ke knows "when, where, why, and how" to use the
information he has stored in long term memory. In & sense, this level
’ heips the student to make his recallable information practical knowledge.

Aruitoxt provided by Eic:
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The ability to use information retrieved from memory is a higher
SAme {nformation on the day 1t was first

prasented. It is higher level.#hinking because the student has already
demonstrated the ability toi'stoj® and:‘retrieve the information and does
not have to depend on referfis to class notes, the text, etc. as the
source of the information that is to be used. At any time, a student
has to refer to notes or a text and then allows -his thinking to be tied

to the information provided-in these sources, he operates on the pre-

- Retention level--even thouGh he may have covered this information days,

weeks, or months before. Here is an example of where the source of the
information being an external rather than internal one makes the think-
ing which results a Tower level rather than an upper level operation.
Thus, while a student's response may be the same for both the Transfor-
matfon {external source} and the Transfersion (internal source) levels,
the Transfersion level response represents the higher level of cogni~-
tion because the basis of his response is known at a higher level
{i.e., known via recall from one's own memory rather than because 1t is
presently available to the student and has not as yet been stored in
long term memory). ‘ :

In order to make information retrieved from memory practical
knowledge and in order = make use of it for h19ber Tevel thinking, -
the information must be uf the form that can be ‘put to use.' In the
Domain of Cognition, information which possesses the potential to
direct, guide, or provide the means to explain, examine, or deal with
a problem, experience, or situation is referred to as a guideline.
Guidelines may take the form of a 1ist of characteristics, a definition,
a rule or principle, a set of directions, etc. (see the section below
on "guidelines” should that be necessary &t this time)}. Each of these
forms of information may be used to guide thinking and are different
from information that cannot be used to direct or guide thinking. For
example, a specific date, time, name of person, place name, or location
which specify {tems for their own same would not be considered as
guidelines because the student would have to make use of some other in-
formation such as the characteristics of a time period, the chrono-
Togical sequence of some series of events, etc. in order to find much
'use' for these specific data. Guidelines are also associated with a
specific or a variet; of cues such that when these cues are given, the
student should then recall and then use the guidelines he has associated
with the particular cues. If the student is to be able to use the
guidelines he has stored as guidelines, he must also be knowledgeable
about the appropriate and inappropriate cues which go with each set of
guidelines he has acquired. - Since guidelines provide the basis for
moving into higher levels of thinking, the student must be able to
retrieve guidelines stored as information so that he can use and prac-

tice them on the Transfersion level.
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As part of the learning on the Transfersion level, the student is
informed as to what guidelines he is to use in order to respond to the
particular problem or situation presented to him. For instance the
teacher may inform the student that he is to examine the film on the
Aborigines tn terms of the 'characteristics of primitive societies'
which he was able to recall from memory earlier in the period. Since
these characteristics (i.e., guidelines) were studied on a previous
day and were recalled at the beginning of the period, the student is
now directed to practice using these characteristics on the Transfer-
sfon level. This activity gives the student practice in {(a) identify-.

. ing relevant stimulus cues associated with- these guidelines, (b)

actually Tearning more cues to which he can associate these guidel ines,

and (¢} applying these guidelines to respond correctly and adequately N
to a given situation. A Transfersion Tevel lesson would also emphasize

what it s about the situation that mﬂght be used as *cues" to help

tell the student that in future situations they should also consider

using these same guidelines to direct their thinking. The cues may be .
presented by the environment, by the nature of the course or its ~
subject matter. content, by the type of problem, or by the form or shape

of an item. It is during this practice-oriented level that the student

comes to better understand the relationship between a given cue and

the use of the guidelines he has assocfated with it. It is expected

that after a time, when a certain cue is discovered in a particular
situation, the student will automatically retrieve and use those guide-

1ines which he has associated with it.

As a student comes to understand a set of guidelines, its uses.,
its appropriate cues, and the relationships between a given cue and
its relevant guidelines, he begins the act of internalizing these to
the point that he understands them as “"abstractions” rather than as
concrete pieces of information. In other words, the student begins
to use these understandings as part of his way of percefving, thinking,
and behaving without being consciously aware that he is doing so. Wher
this happens the student is satd to have achieved the ability to spon-
tanegusly and freely use these understandings in relevant sftuations
without being deliberately prompted to use them. In a manrer of speak-
ing, he will have internalized these understandings so well that they
have bgcome almost habitual, spontaneous, automatic ways to view and
explain environmental situations which contain their_relevant cues.

On the Abstraction Tevel ‘he teacher ¢an only test for and/or
provide conditions to determine whether or not the student has in fact
internalized these understandings as abstractions. These tests or
conditions must be separate and distinct from the contexts, situations,
and most of the obvious cues which were present when the student first
Tearned and later practiced these guidelines. For this reason, many
teachers would have difficulty setting up appropriate tests to measure
learning on this level. Math teachers may well have the most difficulty
in setting up such conditighs whereas English, Science, Social Studies,
and other such subject matter area teachers should have relatively

25 .
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1ittle difficulty in providing such conditions. A student's use of
the characteristics of “laissez faire economic and soc¢ial theory" as
the basis of interpreting Eisenhower's 1956 GOP Nomination Acceptance
Speech several menths after these characteristics were studied and
practiced in class and without the teacher providing cues to 'tell’
him he 1s to use them would i1lustrate 4n Abstraction level behavior.

The teacher must also keep in mind that certain processes such as
“comparing,” “extracting,® “utilizing,” and valuating”" are not auto-
matically Abstraction or higher leve? activity. Abstraction level
thinking, 1ike all levels of the Domain of Cognition, is not associated

_ with any particular process. The level of thinking is always deter-

mined by what the student uses as the basis for the particular process.
If the student has internalized guidelines learned and rehearsed at the
Transfersion level and then freely and spontaneously uses these in a ‘

- quite separate situation without being cued to use them, then the

teacher may assume Abstraction level thought. At the same time, on the
Abstraction level 1ike the Transfersion level before it, there appear
to be at least twenty-one {21) different ways {processes) one can use
guidelines to examine, explain, or view situations and experiences with
the level of the understanding of the guidelines used in this thinking
rather than the particular process itself serving as the basis for de-

_ termining the actual level of the student's thinking.

3. The Role of Guidelines in Coani tion

. The Domain of Cognition assumes that post-Retention thinking and
learning are based upon the use of that type of information that takes
the form of guidelines. By guidelines 1s meant.those forms of informa-
tion which serve to direct, guide, or orient thinking or behavior in a
particular direction or way. They provide the basis for proceeding in
a particular way. in 3 particular situation. In short, guidelines are
those forms of information a student may use in order to view, examine,
explain, make decisions about, or respond to other data, situations, or
experiences. Examples of some of the different kinds of guidelines
which are available include assumptions, cm ceria, rules, directions,
definitions, postulatas,. generalizations, principles, and-formulas.
(Figure 4 contains a 1ist of some of the various kinds of guidelines
which a student can learn to use.  Figure 5 provides a list of actual
examples of guidelines students can acquire and practice.}

The role guidelines play in upper level thinking 1s a critical one.
Individuals appear to need guidelires in order to operate at levels
aboye Retention. Hence,guidelines must be emphasized on the pre-
Retention level to increase the 1ikelihood they will be transformed,
stored, and recalled as completely and accurately as they were when
they were frist presented. For only guidelines which can be recalled
from memory by the student are available for him to use as a basis for

[§
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higher level cognitions. For this reason, guidelines must be included
as an important focus--if not the most important focus~-on all levels
of {nstruction.

On the pre-Observation Preparation. level, a student may be cued
- : to look for the presence of some guidelines that he is expected to
R . . Jearn or may be alerted to the fact that a particular set of guide-

: - 11nes would. be most useful for him to use in order to handle a situa-
tion about to be presented. For example, he may be told that the next
se%ment of a filmstrip is going to present a serjes of steps he should
follow in order to plot a point on a word map. Another example would
be the inclusion of a set of questions prior to a reafiing for the
purpose of 'directing’ the student's attention to the important parts
of the reading.

On the Reception and Transformaty u1 levels, a student may be
directed to identify specific guidelines, their uses, and their appro-
priate stimulus Cues and to give each all of these special meaning.
Secondly, the student may be given the opportunity to practice using

. these guidelines in class on the day these guidelines are presented to
* him. In such first day cases, the student should recefve feedback as
to the completeness and the accuracy of his understanding of these
-guidelines, their-uses, and their appropriate cues. Thirdly, the
attention of the student at the end of the period should be directed
at what guidelines were presented and used, how they were used, and
what cues were assocfated with their use. It is recommended that the
student rather than the teacher orally express his understandings of
"this. newly acquired information Goth during and at the end of the:
class period in which they were first presented. In the “summary-
review" at the close of instruction for the day, the teacher also
| : should stress the guidelines as well. In any case, the degree to
Ly which all the above are covered on the day new guidelines are first
' ‘ : introduced serves to increase the 1ikelihcod that this information
. will be. completely and accurately coded and stored for each access in
: the student’s long term memory.

On the Retention level, the student should be required to recall
rather than merely recognize the guidelines he has stored from at
least the previous day's lesson., The student should be required to

. recall how and why these guidelines were used in a previous lesson.
) In addition, the student should recollect the cues which were (and
. . are) associated with the particular guidelines he studied. The more
important a particular set of guidelines is to explaining and solving
later situations and problems the teacher expects the student to be
able to handle, then the more complete and accurate their recollection
. must be. Incomplete recall or mere Recognition~level Retention are
indications that the guidelines have not been understood and/or stored
~ as well as they should have been. . This low ability to recollect
needed guidelines is an extremely weak foundation. for more complex
levels of thinking. . , ,

{
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The more critical the guidelines are for he;ring the student
deal with complex situations the teacher wants t. present, then the more
time the student should spend on the initial acquisition of the guide -
Tines and on reviewing and re-learning them on the pre-Retention
levels. If this review 1s necessary, the teacher should keep in mind
that & student's erence to notes, .2 text, a handout, or a mini-
. review lecture by the teacher would revert the thinking level to
below the Retentisn Tevel because the student would 1n essence be
treating this information as newly received information. Hence, any-
time a student depends ipon Some outside source to- provide—the guide~r—
1ines he 1s to use in a givén. situation, this hehavior must be con-,
sidered pre-Retention level thinking. .

On the Transfersion level, the student uses recallab1e knowledge
of guidelines, their uses and thei cues, in situations where this
knowledge 1is appropriate and where he is directed to use it. The
student may use these guidelin:s in sinilar and/or different situa-
tions and settings from those where he originally acquired these
guidelines. The student may find himself using a single guideline,
combining two or three guidelines, or forming complex patterns of
several guidelines in order to respond to situations dnd problems.

In each instance, the student focuses his efforts on practicing and
rehearsing his knowledge of these guidelines.towards acquiring an.
almost automatic response pattern to situations where these guide-

« lines are appropriate. ‘As he practices using these guidelines, the
.student may gradually convert these guidelines from information under.
s;ood asistored specific content 1nto information understood as an
abstraction ‘

Before going further, a couple of notes of caution should be
issued to the classroom teacher. First, from the time new informa-

- tion 1s first introduced to the student, his prior learnings and
thinking processes will tend to modify, translate, and possibly even .
distort this information in order to fit it into the cognitive belief
system he already possesses. Hence, all new guidelines and informa-

"~ -tfom the Student receives will tend “to undergo this modification and

translation procedure. Unless the teacher is careful, the student
may modify new guidelines so much that what is left.are mostly those
guidelines he used before the new guidelines were introduced. There-
fore, the teacher must insist that the student acquire, learn, and
use correctly the guidelines as they were presented to him. This
accuracy 1s.especially important on the Transformation and Transfer-
sion levels, Secondly, teachers are cautioned not to become so ob-
-sessed that students use certain processes that they ignore what the
student uses as the basis for these thinking processes. Students
should learn better bases for thinking at higher levels (i.e., more’
functional guidelines). It would appear that the single cr1terion
for determining the level of all, thinking 1s the level of one's under-
standing of the guidelines which are used to direct and ground his
thinking independent of the thinking process that 1s used to produce
the response or behavior.

19



- _ -
B P R a- aF = s s —_— - A — e PR — -

On the Abstraction level, the student is not te be deliberately
nor obviously cued as to what guidelines he is to use, but is expected
to use the appropriate guidelines when a situatiop given to him con- .
tain their own cues which aré assocfated with a particular set of
guidelines. On this level teachers-can only provide situational cues
\ at a time or in a manner where the student is not expecting the cue
and/or where the student 1s not anticipating the use of a particular
set of guidelines. In most instances, Abstractfon level performances
cannot be measured in a course or unit where the guidelines, serving as
TR e e — h&zﬂ-ﬁr—this—level -thinking were originally acquired and/or prac-
: ticed. : ' ) y

One's Organization level structure treats guidelines as relatively
concrete Ttems of informatfon when they are understood at the Recep- :
tion through Transfersion levels. By the time ‘they have achieved
Abstraction level understanding, these guidelines become part of the .
student's cognitive belief system. These abstract understandings be-
come 'the means by which other inférmation and guidelines not under-

_ stood as abstractions are considered, assimilated, and acconmodated

RO inte the student's overall thinking. .

On the Generation level the student is concerned entirely with
the abstracticns he already possesses. The students may eventually
work with ‘his ideas 1in such a way that he finds his existing frames of
references of little use to him or find$ them incompatable with his
need to explain or cope with a partictular situation or probles.

_ Here the student finds that no ex{sting single guideline or set of .

. guidelines understood as abstractions seems o work and there 1s a need
for him to formulate rew ways of thinking or behaving. Consequently,
the student integrates séparate guidelines into a single set which
contains components from each previous set (e.g., integrating via
Hegel's model of synthesis). _ -

‘- In review, guidelines operate as tie basis for all upper level .
thinking and serve as the basis with a student can learn to think
v abstractly. It {s essentiatl tat teachers help each student.to
' develop a large repertoire of ‘quidelfnes which can be used by him as a
frame of reference for viewing his experiences and 1{fe situations.
In nearly aW cases, the student has aiready acquired ‘some abstrac-
tions as a result of previous experiences, and these serve to operate
in a‘conservative fashion, 1.e., they serve to retain the status quo
and hinder the acquisition of new, different, and/or restrictive
guidelines. Thus, the teacher must work hard on ?Jl levels to help
__their students acquire and use newly presented guidelines as they are -
first {dentified rather than reinforce these guidelines as they are
gradually modified by the students' existing cognitive-belief system.

-~




4. The Role of Affgé;—Origgted Guidelines in Cognition

Now that the role guidelines play in thinking has been explained,
it is appropriate at this point to introduce the relationship of -
guidelines to cognitive-affect as this behavior is integrated within

| . the Domain of Cagnition. First, cognitive-affect may take the form
. " of guidelines and fulfill the role of guidelines as described above.
When cognitive-affect takes this form, these affect-oriented guide-
1ines are neither automatically more important or are they considered
immediately to be higher levels of thinking than are non-affect
. guidelines. Affect guidelines are neither inherently more or less
important than affect-free guidelines. Secondly, affect guidelines
- may be acquired, retained, and learned in the exact same ways as are
. ' all other types of guidelines. They are not processed or learned any
- differently than are any other types of guidelines. Thirdly, the
forms which affect guidelines may take are similar to those which
non-affect guidelines may take (see Figures 4 and 5). As can be
assumed from the above discussion, the Domain of Cognition views all
guidelines, including cognitive-affect ones, as being equal to each
other as forms of information a student can acquire. That a student
finds some affect guidelines of more r- “=ss value to him is a product
s of his own cognition and is not the result of any inherent differences
. - among the guidelines he has available to receive.

For the sake of convenience, affect-oriented guidelines may be
classified into at least five (5) different categories. These repre-
sent arbitrary categories rather than natural ones. £ach of these -

- categories is identified and dbriefly explained below: )

a. Aesthetic guidelines. These guidelines represent
Information which the student may use to guide or
orient his thinking in terms of beauty, ugliness,
pleasantness, etc.:

Seme - e b. Mora11ﬂu1de11nes; These guidelines represent informa-
' tion which the student may use to guide or orient his
thinking in terms of what is right, wrong, moral, im-
moral, fair, just, etc.;
c. Normative guidelines. These guidelines represent
 information which the student may use to guide or
orient his thinking in terms of what is socially
acceptable, expected, or considered to be proper
within the context of his group, society, culture,

d. %alue~gu1de11nes. These Quidél1nes represent informa-
. on whic student may use to guide or orient his
N - " thinking in terms of what is considered goed, bad,
etc.; and
LS
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o e. Value/affect-free gquidelfnes. These guidelines repre-
' : sent information which the student may use to guide or

- orient his thinking in terms of some values or other
’ ~ affect-oriented decision which 1s based on non-affect

guidelines but whose use makes an affect decision
possible.

Each of these affect-oriented guidelines may be used to make decisions
" and to direct thinking on several different levels of congition.. They
may be recefved and transformed as new information and used at the
time they were first presented. They may be stored and later retrieved
on the Retention level. Once recalled, they may be practiced and re-
hearsed on the Transfersion level and then later understood and spon-
‘ taneously used on the Abstraction and Organization levels. It should.
- ‘ be evident by this explanation that a set of affect-oriented guide-
Tines is not to be fmmediately attached or identified with any
particular 1evel of cognition. Psychologically, the actual level of
each of the affect guidelines the student knows 1s determined by the
~same criterion as are all forms of guidelines; that 1s, by the level
of understanding the student has of the guideline {tself.

Affect guidelines understood at the Ahstractzon level or above
heavily influence how a student will tend to respond in a given situa-
tion. In most cases, students have gradually acquired varfous sets of
affect-related guidelines as a result of their personal interpreta-
tions of their experiences and the external quidelines they have
been- exposed to via parental rules, the teachings of théir church or
relfgion, etc. Many students are not aware of most of the affect
guidelines'they'use to make decisions and to behave. Teachers should
help students to identify, explatn, and clarify the abstract affect
guidelines they use as well as to examine how and when they do use
these guidelines.

o Like all guideiines, x> student may Iearn to use different affect
.~ guidelines, but this requires Wuch more than the mere introduction of
one set of guidelfnes to replace an existing set. The student must
learn to correctly and accurately use these new affect guidelines as
he would any other guidelthes to the point that this new set is under-
stood as an abstraction. Only.on this level will the student have the.
chance of acquiring the new affect guidelfne such that he “1ives 1t"“
;:tner than having to continuously and consciously ttying to “fbllow
Besides operating 1ndependent1y of any specifﬂc level of cognition,
these affect guidelines also operate independently of any specific
process of cognitfon. The process of assfgning value (i.e., valuating)
1s another aspect of thinking that has Tong been treated as being an
upper level process. However, valuating, 1ike fts twenty co-processes,
1s not ‘inherently a higher level process. Like all processes, valuating
. may occur on several levels including Transformation, Transfersion,

e
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Abstraction, and Generation. For purposes of this section of the
paper, theteacher needs to realize that affect guidelines are not
to be equated with any particular level nor with any particular pro-
cess of cognition. } .

5. The role of cues in cognition

A student not only responds immediately to specific parts of his
environment, he also uses information Just received as a basis for de-
ciding what he should or should not pay attention to in the present
situation or in the situation that is to follow. Information which
helps the student to know what he is to retrieve or use, what he i3
expected to or should pay attention to, or what he may or should pre-
pare himself for in a given situation or in the situation that {s to
follow 1s referred to as a gue.” At times a cue may alert the student
as to the kinds of information he should bagin retrieving or what
guidelines he is to use. At other times, the cue serves to help the
student to understand how he might organize information that is about
to be presented to him. This type of cue may also inform the student
as to what he should anu/or should not .pay attention to in an upcoming
event. At still other times, a cue may serve to help the student ’

“identify what process{es) he may or should use to process information

thqt is to follow.

As used here, the term “cue" refers to any aspect of. the enviren-
ment which serves as information to alert, clue, hint to, indicate to,
intimate, pre-inform, prepare, signal, -warn, or suggest to the student
to behave in certain ways in response to a given situation or an im-
mediate future situation is a cue. An announcement to students of
what parts of an upcoming lecture will be and will not be on tomorrow's
test is an example of a_cye. In yet another way, -information the

fm—————-—= ~~gtudent has assoclated with certain types of behavicral responses such

3L

that when presented with this information he knows what he is to do is
a cue. .

One the pre-Observation level, the student may be alerted through
external or internal stimuld that he must, should, or may need to
focus his attention on certain elements of or Information in his en-
vironment or an upcoming event. This pre-Observation cue helps to
ensure the 1ikelihood he will attend to, observe, and receive certain
kinds of information he has been alerted to receive. These cues serve
as ‘pre~gxperimental information so that he may form a 'mfnd set’ as to
what 1s to follow and what he-should or is expected to pay attention
to in the situation that is to follow. |

Generally speaking, all students have acquired a vast repertoire
of internal cues which they continually use as a basis for influencing
their attention, reception, thinking, and behavior. These cues serve
to help the student make many routine decisions and responses often
without Being consciously aware of why he is responding in that way.

36



L

24
\

1Y

For instance. if the teacher directs the class by saying “Get out a
sheet 'of paper and pencil and clear ypur-desks,” the student auto-
matically prepares himself for a test. Interestingly, a cue which
serves to get one student to attend to a specific item may not cue
another student to do the same. A given cue frequently has di fferent

- strengths of. influence for different-students. Hence, teachers cannot

assume that 8 specific cue or combination of cues will work equally
well with all students.” As a general rule for the classroom teacher,
unless a situation or cue represents a significant departure from |
the contexts and content the student 1s to use or unless it is of t
type which especially appeals to the student, the teacher should
assume the setting itself (and the student's previous learned expecfa-
tiogg in that particular setting) provides 1ts own cues to the |
student. :

Cues are important for cher reasons than to attract one's atten-
tion. Much of learning 1s based upon the association of one piece
of informatfon with at least one other piece 0f information. Thus,
information tends to be considered in terms of its relationships and
associations with other information such that the identification of
one item of information serves as a cue to retrieve other information
which has been associated with it. For example, the student usually

" Tearns the date "1492" in association with the information on the

“first expedition of Columbus to the New World." Therefore, when one
mentions either *1492" or “In what year did Columbus set sail en his
first expedition to the New World?*, the other piece of information
tends to come immediately to his mind as well. This form of cue
serves as the basis for much of a student's memory storage and re-
trieval thinkino as well as his hehavior,

Basidﬂs he10ino a student to Tearn information in such a wav soO
that §t cues the retrieval of other anoropriate information the
teacher should consider another imbortant use of cues. The student
needs to associate certain specific cues with those guidelines which
are appropriate to use in situations where these cues are presented.
He also miist Tearn that in situations where he 1s told to use a
partictilar set of guidelines there probably exists some form of the
cues he had associated with that set of guidelines.

Besides helping a student to learn information in such & way so
that 1t cues the retrieval of other appropriate information, the
teacher should consider another important use of cues. The student
needs to associate certain specific cués with those guidelines which
are appropriate to use 1n situations where these cues are presented.
He also.must Tearn that in situay‘ons where he 1s told to use a
particular set of guidetines there probably exists some fbrm of the
cues he had associated with that set of guidelines. -
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. For post-Retention learning, the student must not only learn
guidelines. per se, but he must also understand {a) situations where
these guidelines are appropriate, (b) how these situations act as
cues to inform students as to the correct guidelines to use, (c)} how
these guideldnes should be used, and {d) what 1t is that make these
guidelines appropriate for the given situation. In higher level think-
ing, cues serve the role of alerting the student as to what guidelines

he ought to use in a particular situation or setting.

Cues may also be associated with affect-ortented and affect-free
guidelines and information. As with all cues, the student must have
acquired the association between a given cue and its appropriate
guidelines so that these affect-related cues actually function as
cues, And, as with all aspects of cognitive-affect, a given cue is

. not to be automatically connected to any particular levei of thinking.

6. Processes and Procedures of Cognition * B

Students continually use varfous thinking processes and procedures.
in order to understand, practice, and make use of information they
have received and/or retained. While.these processeés and procedures

- - appear to be automatic mental activities each student possesses, it

sometimes s not clear as to when, where, and how students make use of
either. The sections below serve to clarify the issues regarding
what these two activities are and how each fits into cognition.

a) The processes of cognition .

Although they are often treated as being equivalent, there 1s a _
clear difference between a cognitive process and a procedure., A pro-

- cess may be defined as the simplest form of mental activity which is

content-free and which functions to treat information or content in a
particular way 1n order to bring abyut a particular result unique to
it. By definition, a process cannot be subdivided into any smaller or
simplier unit of cognition. Each process serves to take information
and deal with 1t in 1ts own particular manner which 1s/distinct from
what any otner single process by 1tself can do (Sce Fi?ﬂfﬁ{ for a
description of the major information processes of cognition). At least
twenty-one (21) distinct processes are availavle for the student to
use fncluding the processes of “association," "classification," “com-
parison,” and "valuation.” - : ,

For the sake of convenience, each process may be viewed along at

Jeast four different dimensions. Each of these dimensions help to

provide another way of understanding the particular mental activity
which 1s associated with that process.” The four dimensions are
identified and briefly defined below:

* In April, 1979, Stahl changed the name "processes" to "metaprocesses” .

This paper otherwise remains unchanged since the 1978 presentation.
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- MAJOR INFORMATION PROCESSES OF COGNITION*

Fiquepe ¢

PROCESS NAME

MAJOR ACTIVITY

L a8 @ -

FUNCTION OF THE PROCESS ! compx.emmav ACTIVITIES: -
OF THE PROCESS
: i & T
. 1., Association Associating joining or tying two or more items together with the emphasis Affiliaiing, Connecting, .7
: on the conjunctive aspects rather than on the whole Interrelating, Relating, :
. ' Tying . _
2. Classification C1a551fy1ng forming groups and/or putting items into categories Categorizing, Grouping,
: i . Ordering, Sorting,
- - Systematizing _
3. Combination Combining . putt1ng separate 1tems or information. 1nto sone 51ngle .: Blcnd1ng, Cha1n1ng, Com-
whole . - - piling, Integrating
. ‘ ’ i
4. Comparison Comparing identifying what and/or how items‘are 51m1l1ar to and/or Contrast1ng, Equat1ng,
' : different from one another Likening
. ] 2 [} . 4 -
5. Condensation Condensing _pToduc1ng a shortencd version of some longer form of infor- |Abbreviating, Abridging,
' » mation _ b Consoiidating, S1mpL1fy1ng,,
| 3 ° | Summarizing . ]
v ‘ 5
Q. Ciﬁversion Converting: changing the external or internal features, size, etc. of an |Altering, Changing, Deviat- ,
_ . item or information for the purpose of making it different |ing, Modifying, Revising
7. D}scription Describing reporting the features, number, etc., of the external aspects Annohncing, Narrating,
- » of information or an item Reporting
8. Designation Designating assigning a label, name, or exactness to an item Naming, Defining, Labeling,
: : . Specifying
9. piscrimination Discriminating ! treating items or informatiom differently from onc another Diffcrentiating, Disccrn1ng,
- « : ) ' D1st1ngu1sh1ng, .
10. [Extension Extending provi&ing information which would likely fill a vo.d in the - Appending, Concluding,
) : information which is available or being considercd Conjecturing, LEstimating,
" ' " ' Projecting, Comploting °
! . .
11. Extraction Extracting taking-apart or a away from ., larger whole to focus on its Abstracting, Analy:ing,
- - ~ pafts and their relatiog to each other and/or to the whole | Assuming, Derjving —

4
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Figoee ¢ Ccouﬁwued)

12. Interpretation |} Interpreting mnking sensc of information in terms of the meaning it has Conceptualizing, Opining,
" k : Perceiving, Personalizing =
13. Drgani;ation QOrganizing putting separate items together in some interrelated order Adjusting, Arranging,
: : or sequence with the stress on the interrelationships as Assembling, Composing,
well as the order and system Sequencing, Structuring,
: Systematizing
14. Proposition Propusing suggesting or providing a probable way of dealing with a Hypothesizing, Planning,
- ‘ ' - situation or problem Recommending, Theorizing
15. Reconciliation | Reconciliating putting apparent opposition iters or information together Accommodating, Arbitrating.
. N so that they form a compatable or consistemt.whole Balancing, Compromising,
. Conforming, Equalizing
L .
16. Selection ‘Selecting making a preferred, imperative, or needed choice Choosing, Deciding, Deter~
- : mining, Judging, Picking
17. Separation Separating taking apart information and/or a whole to identify its Breaking, Disconnecting,
distinct individual parts with the beUb on the spliting Disuniting, Dividing,
of the parts from eachother Segregating, Severing
18. Translation Translating putting information into a different form or version than Coding, Decodin:;, Defining,
it was originally given without deliberately changing its [ Paraphrasing, Restating,
wessage, meaning, or intent Simulating, Substituting,
: Symbolizing, Tramsforming
19. Utilization. Utitizing demonstrating how information or an item could be, is being, Applyiﬁg, Employing, Fitting
or has been put to use Trans ferring, Using
20. Valuation Valuating assigning value, a rating, or priority to an item or Appraising, Apprqciatiﬁg,
information Assessing, Evaluating,
> Judging, Prioritizing,
Ranking, Rating
21, Verification Verifying specifying how information has been or is to be acccptbd Authenicating, Confirming,
as valid, true, reliahlc, or accurate Proving, Substantiating,
Supporting, Validating
» C 1 - ‘
Robert .J. Stahl te, 1978 Penctions listed are jllustrative and are not to be treated or considered as’inclusive.
o TO. tuubers as : boead do o reps, e oTaer oD priceit, Or nporianc: . A
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- : - 8. Process name. The name serves merely as a label for
the particuiar mental activity and helps to distinguish
between the overall activity as an activity and the
activity at the time 1t is actually occurring within
the mind of the student. Examples of this dimension
include: Association, Classification, Comparison, and
Valuation.

b. Major actjvity of the process. This dimension serves
to describe the mental activity as it takes place in
terms of what it actually does to information, i.e.,
it stresses the activity while it is "in-process.”
Examples of this dimension include: Associating,
Classifying, Comparing, and Valuating. - '

¢. Function of the process. This dimension focuses on

what the activity actually does to the information it

is using and on how it treats this information towards
getting some result unique to that particular process.
One example of this dimension is: “joining or tying two
or more items of information together with the emphasis
on the conjunctive aspects rather than on the whole or
its parts.“

d. Compiementary activities. These activities represent
other forms this process may take or, maybe more
correctly, specify other labels and names which have
been attached to this one particular form of mental
actfvity. Examples of this dimension by way of the
complementary activities associated with "Association”
are: Affiliating, Connecting, Interrelating, Relating,
and Tying. : _ :

As provided in the Domain of Cognition, the student has at least
21 pasic processes he can use to think about and respond to information
and his experiences. Depending upon the type of preparation, cues,
problems, etc., some of these processes may be more appropriate than
others in a given situation. The teacher should also keep in mind
. that these 21 processes may be viewed as stggesting at least 21 differ
- ent types of classroom activities which could be developed to help a
2 student use any set of guidelines he is learning and/or can recall.
Should a student work on a classification exercise in the classroom,
. the teacher should note that the outward performance of the student
- serves only as indicator of what probably took place or is taking
: place in the student's internal cognitive operations.

b) The "Process- Cluster”

In the act of examination, understanding, and responding to
situations and information, certain processes tend to occur in close

Full Tt Provided by ERIC.
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proximity to one another. These processes appear to be related in-
directly or concommitantly to one another. Interestingly, in most
cases, one does not find a single process occurring in isolation.
Furthermore, the nature of thinking, suggests that as an ¥ndividual
finds evidence of one process occurring, evidence consistent with at -
least one other process is usually also present. For example, in a
situation where information (e.g., an- alternative) is being “selected,”
the student may also find himself using the processes of "valuation,"
“verification,” and "discrimination” as wgll. Subsequently, this
patterning of apparent inherent interrelationships among separate
processes suggests that rather than approach broader process and pro--
cedure instruction in terms of a number of randomly selected or separate
processes, the phenomena of process clustering should be considered

a?d uged: (See Figure 9 for an illustration of this aspect of cogni-

t On. ) ) .

Although the implications of the process cluster construct may
not be immediately apparent, they are nonetheless significant. Because
learning, thinking, reasoning, and decision-making all involve com-~
binations and multiples of these processes, efficiency and/or diffi-
culty in achieving effective results may in part be attributed to
which combinations and multiples a student uses in a given situation.
Hence, individual differences in problem solving, for example, may be
due to variations among the combinations and/or order of the particular
s : processes they may choose to use in solving problems. Thus, students
‘who have developed their own sequence of processes for thinking,
learning, reasoning, and decision-making may then resist efforts to
acquire new patterns representing new combinations and/or orders of
these processes. - In effect, for the student, this would amount to
the acquisition of new patterns of thinking--completely “free and
independent of" the specific content used in this thinking--and th
unlearning and forgetting of old patterns.

In addition, individual students who provide answers to teacher
questions may arrive at an appropriate answer as a consequence of
combining and arranging these processes in order to frame their re-
sponse. Since each process appears to take some 'time,' it would . .
seem that part of a student’s problem in responding to a. question
may be due to the time it takes him to process information through
those processes he has selected to use to produce a response. Thus, .
the time element needed for the student to precess information prior——
R _ to, during, and following its consideration and retrieval may con-

tribute in part to the variation among students in their response -
rate to given questions or problems. Fortunately, since birth; each
student has gradually developed his own series of qutomatic response
patterns {(habitual patterns of processes) to help him examine, -
understand, and react to stimuli and information. However, less
fortunately, he may have also developed less than effective and

- efficient process patterns of thinking and responding...at least
for handling the kinds of -information and situation typically
stressed in schools. : o
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It is gquite possible that the time it takes for each process may
vary from student to student or may'viEyAaccording‘to the type of in-
formation the student uses to process™ Thus, familiar information
may take less time to Process than might entirely new information.
Secondly, some combinations and/or orders of processes may form more
efficient and effective response patterns than others. If so, then
the teather might want to consider whether or not any particular com-
binations and/or orders of processes may form more efficient and
effective response patterns than others. If so, then the teacher
might want to consider whether or not any particular combination and/
or orders Oof processes may form more efficient and effective response

" patterns than others. If so, then the teacher might want to consider

whether or not any particular combinations and/or orders of processes
are appropriate of all students or for just some certain ones. It
might be appropriate to consider whethar the time needed for a
specific process can be reduced or whether a student can reduce the
time which may be required between processes. Answers to these con-
cerns would be invaluable in terms of making better decisions about
the planning of instruction, the selection of teaching methods, the
behavior of the teacher, and the use of certain types of evaluatiofi
procedures. :

In summary, the process cluster recognizes that in cognitive

activity, information processes tend to appear in multiple and in

combinations with one another. The "cluster” provides a useful model
to describe, study, and explain the processing of information by
students. It alsa helps to explain how students vary in their ways

of thinking about very similar situations. Finally, the use of the
processes are more appropriate for achieving certain types of outcomes.

¢} Procedures of cognition

As suggested by the above presentation of the “process cluster,"
combinations and patterns of separate processes appear to be relatively
frequent avents in & student's way of thinking. It is this phenomenon
which mark the distinction between a process and a procedure. Whereas
a8 process is the simplest form of mental activity, a procedure is
mental activity which 1s made up of two or more processes in combina- .
tion with one another in an effort to bring about a particular result.
By definition, a procedure can be broken down into simplier units of
cognition, i.e., processes. Each procedure, such as problem-solving,
deduction, induction, reasoning, and decisionqmaking. serves as a
means of taking information and treating it in specific ways in order
to achieve a result not normally possibie by using .any one single
process by itself. ' o

Procedures are complex combinations, sequences, and/or arrange-
ments of interrelated single processes which attempt to help the

" student deal with his experiences and data. Like processes, each

student seems. to possess his own procedures or patterns of. processes.

'However, unltke processes, a student may or may not have developed

¥

¥
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FIGURE 9:

The "Process Cluster” considers the apparent interrelarionsiips a.mong‘ ard
ssparate information processes as one engages in more complex cognitive 2
{(e.3., problem-solving, deduction, reasoning, and induction).
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efficient or effective combinations anq\sequence of processes for his
own needs. Thus, while the student cangoniy practice.using the .21
processes he has available to him, hg-appears to be able to acquire
and may be able to practice using mofe efficient procedures. He can
do this by selecting, combining, sequencing, and.testing new or .

di fferent process patterns which make up the procedures he uses or
want to use. , .

The distinct1on between a process and a procedure may be further
{1lustrated by an example. The example below represents the phases
2 student may go through in order to solve a problem.. Each phase of
this problem-solving procedure is characterized by a specific process
which allows the student to0 accomplish the information task that needs
to be done at that point in time. \

a. As.the problem is presented in a narrative context, the .
_student breaks down the parts of the whole situation in.
" order to focus on its parts and their relation to the
whole situation-(Extraction);

b. O0f the parts and the information identified, the student
gives priority to one of the parts as being that which
represents the real problem to be dealt with and ve-
solved-(Valuating); -

c. Once identified, the student treats this part, i.e.,
. the problem, differantly than.other information about
the 51tuation-(ﬂﬂscrimination).-

d. The student may not attempt to tie this problem to other’
problems he has handled before-(Asseciation) and may see
it as being of a certain type or class of problem-
(Classification).

~e. At this point, the student may then. retrieve information
which ‘he has connedted to this type of problem-(Associa-
tion) and begin putting this information to Use-
(Utilization s and,

f. Finally, the studant may take a series of necessary
steps in order to solve the problem-(Selection} as well
as indicate how he knows the solutian is likely to be -
correctn(Vertification)

The example above serves to demonstrate how processes are used to form
procedures the student can use to respond to his life situations.
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d) The distinction between high and lowgg_level'prncesses‘ggg 
procedures ‘ : -

Processes and procedures are not to be automatically assecfated
. with any particular level of thinking. No single process s in-

; ~ herently or automatically “better” or "higher" than any other process
or procedure. These %rocesses and procedures are independent of any
and all of the eight levels of thought included in the Domain of

- Cognition.” These mental activities may take place on the Transforma-
' tion, Transfersion, Abstraction, and Generation levels and they
appear to take place on the Preparation and Organization levels as
well, As a consequence, the teacher and/or curriculum planner can
no lgnger automatically associate A given process (e.j., application,
analysis, classification, comparison, evaluation) or procedure (e.g.,
- problem=soiving, deduction, induction} with a particular level of

) thinking. 'To do so would be to misrepresent the nature of thinking
and learnfng as it is currently understood. Continuirg to make such
‘assignments would also suggest a dogmatic adherence to a dysfunctional
view of these cognitive activities. .

wWhat then is the criterion for determining the level of cogni- °
tion for a given prucess or procedure? First, being content-free,
both process=s and procedures depend upon tnformation for them to
‘work.' Therefore, it becomes. the level of understanding of the
inrormation which serves as the basis of these mental activities that
ultimately determine the level of cognition of -the student's behavior--
and that includes whatever process and/or procedure the student used

. or is using for this behavior. . .

’ e) Cognitive-affect processes and procedures

- Befng one of the 21 processes, Valuation 1s to be viewed and
. treated as one of many forms of mental activity with no inherent
qualities which make 1t "hetter" or "higher® than any other process.
Similarly, a procedure that includes Valuation or any other process
which may focus on using or dealing with affect-oriented content must
+ -—- —be¢ considered of equal fmportance as an affect-free procedure,

- Psychologically, affect-oriented processes and procedures. are neither
"better" nor “higher" mental activities regardless of the amount of
affect-related content they are treating. As always, the classroom
teacher must realize that it is the level of understanding the student
has of the guidelines and fnformatfon used as the basis of the Valua-
tion process and affect-procedures that deiecrmine the level of any
affect-oriented mental activity. :
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NOTE: Appendix B8, which describes how to write {nstructional
behavioral objectives was not finished in time for this
presentation. Individuals may write for copies of this
material when it becomes availabie.
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PREPARATION
1.00 PREPARATION

Preparation {3 that forw of thinking whare the indfvidual s making use of Internal and
externally provided cuas o get resdy for Information or an experience that {s expected
to occur 1n the immedifate future. Preparation Includes those mental activities in which
the individual makes ready to do sonething In & situation that is to follow. This pre-
parstion may involve (&) the retrievel of stored Information that is belfeved to be
relevant to the uPComing situation., (b} the awireness or disposition to attend to certain
aspacts of the upcoming situation whiie ignoring others, and (c! the selecticn of appro-
Priate processes which ars belisved to be nudad in order to receive, transform, #nd use
information which 1S axpected to folliow. .

Praparation leve) thinking 1s hedvily (nfluenced and activated by internal and externs!
cues, An Individual's enviromment contains an almost infinite number of potential cues
which could dba used to alert or prePire the person for something thit s Tikely to follow
{mwgdiataly within ons's experiences. Infnmtion which halps the individual to know
ahesd of time what Information needs O be retrieved or may be used, what should or should
ot be paid sttention t0, Or what he @ay ar should prepare for in a given situation serves
as 1Bpropriate cues for Freparstion thinking, HKowaver, before.thay can serve 3s "cues,®
the tndividual-mist have first \earnad what these are cues for-=that 1s, ulut can be
associated with a particular type of infarmation such that the presence of & “cus” actuelly
dlerts the individual to prepare for untmng that 13 11kely to foliow. .

for the most part, Individuals have learned to ‘redd’ snvironmenta) cuss 3¢ well that thay .
arg continually and spontansously p ngaring thesselves for the next s{tuation or thair
naxt omﬂmcﬂ. Stataments such as "I's surprised to find out” or *I didn’t axpect to
Sea you hera” reflact situations where information received was not in line with what was
axpected to be received. Similarily, the expectations individusl students have about &
particular course, assignment, cteacher, classroom, and $o forth serve to help them pree
gare themselves for what they will pay attantion to, how they will recetve and process
information, how they will detarming the importance of {nformation that is presented, and
what information they will nead to retrieve from manary in erder to deal with an upcmin?
situation. In some cases, their preparation serves as & 'mind sat’ or ‘advance organigsr
for 1nfutﬂtiou- about to be receivad,

for Preparation to occur, the individual must be actively making use of internal and axter~
nal cues 1n order to make himself ready for information and situstions which are expected
to follow, What he cakes himself ready for and how he prepsres himself will greatly in-
fluence what the 1ndividual 15 11kely to observe via sensory input, o redefvs as hmrm-
tion, and to interprat and make use nf tie 1nfumt1m that s received.

PREREQUISITES FOR PREPARATION

A} The prior Jearning by tha individual of the association of two itanas of {nformation
such thiat the occurrence of una {tan serves as A Cue to prepire the persan to axpect
or sctend to tha setond item; and

3) The identification {via eithar intsrnal or external stimuii) of an ftem of information
which tskes the form of & "cue.”

GIVEN THE PRECEDING PREREQUISITES:

If and only {f at the moment of behaving, an.individual {s making use of efther internal
or external cues 1n order to get rexdy for information or & situstion that is expected to
follow 1m1'atcly. thlﬂ svidence of Preparation exists.
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' As used hare, Reception refers to the ability to acknowledge, report, or Provide specific
‘ Anformation or date with much the same mssa?c as that which 15 currantly being presented
. or has just been experienced. The {ndividusl {s required to reveal (indicate} the content
e - of the information as it is available with the same or nedriy identical content which i$
' being presented or has just been Presented with the criterion for accuracy befng the orig-
. inal data or information 1tasif. Tha Dehavior or Preduct represanting Reception may in-
" clude minor alterations in the messags or content of the availadle informaticn. These
alternatives ars transtations-of-expariences~finto-spbropriate dehavior or verdal-statement-
Problems and ars not the results of delidberate attempts on the part of the individual to alter
this contant or message. :

Recepticn behavior snd/or Jts resyltant Product must not depict any real alterations in the
, sccyracy Of the content or message of the original information. The individual may be re-
v Quired to recognize sccurate information or to select correct date from among inkorrect data,
N but the basis of either 7% the reparting of preasently available information. Henca, Re-
cePtion Stresses accur.te “witness accounting® of information or experiences at tha time of
or {mmedietaly aftar 1t has besn encountersd. Regardiess of the content or subject matter.
that 15 being reported, this bekavior requires some forwm Of recogniticn that the information
which 13 currently being presented {n the situations has been resolived by the Individual.

for Reception to occur, the individusl myst be called upon to Produce (ar show evidence via

' recogaition of} Information of exact or nearly the exact content or messige in which 1t is
being or has just besn presentad, experienced, and witnessed. Reception requives the acknowl-
edging, reporting or stating of presantly availadle information without any deldibarpta

changes made 1n the oessags of this information. [n all cases, the basis for deterwrining

the correctress and accuricy of the resuitant reported information is the original dats itseif.

. 2.10  ACKNOWLEDGEMENT

This level of Recaption requires the individual only to Indicate an awarenass of
specific aspacts of the envircnment which contains information which 15 to de at-
tendad to and receivad. In fact, Acknowledgement is the form of bshavior by which
the Indiyidual reveals at Jeast some awareness of the existence-parception-recsd-
tion of some plece of dita. Here the vidual {ndicates an awareness of the
available informaticn byt 18 not calied upon to publically announce the specifics
of what has baen noticed. The individual merely provides minimat! evidence of
havi ettended to and received some outside experience or information. The
individuel may demonstrate thiS leval of recaption by varicus overt behaviors
from Answaring "yes" or "no' to such questions as “Did you just ses that shooting
A s?r?' to‘s:lf;nirlnld behaviars 1ike nodding a hesd aftsr scmecne remsrked
ok " t'. co‘ n " "

2.2D . NOTATION .

This level of Recefticn requires the individual to do mors than merely indicate an
awareness of somp envirommental or informational experiencs. Notation level be-
havior requires the individual to act in some way to revesl. that the information
has been: receivad snd rateined for at least 2 minimal | of time. Again, the
individual 18 required to take Some active role to indicats chat some information
) has been at tesat temporarily retained. However, the individual 15 not required
. , : to vardalizs, mll.¥ what this information 18. Examples of this behavier include
: . nots teking or following along with somsone who 13 desonstrating an exarcise or
body movement. At this leve!, the individual does not orally indicate what has
besn recaived or how 1t has beent understood. The emphasis 1s entirely on the In-
_ dividual giving avidence of at least some minimal acceptance of the informstion -
~oven if it 1s only Tong epough to copy 1t dowm.

- “dhan given the oppbnuﬁiiy. the student will write (in their notebook) the defi-
nition of the terw “confiict” a¢ this ters 1s definad in the cisss Tecture.

mhes asked t0 do 30, the student will Tist on the chalk board the three major
sports in Brazil as thase were mentioned in ths day's reading issignment.

‘ﬂ;«l directad to 4o s0, the students will corrsctly color 1;1 the five states of
. the United States which bordgr the Stats of New York...

[
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2.3 DECLARATION

This level of Reception requires the indfvidual to reveal fn more formal pubiic
ways the specific aspects of the envircnment which contains information which has
besn attanded t0 and recefved. Here; thie indfvidual 1s called ufon to report what
it is that has bssn witnessed. Here the indfvidual identiffes and redorts {n¥or-
mation and descriptive data as it {s dafng exparisnced or 1swmediataly sfter the
exparience while it 1 st111 fmmediately avatladlé 1n the person’'s mind. Oeclara-
tion behavior focuses on the indfvidual reporting what IS presently being seen,
touched, hedrd, read, tasted, smelled, or exparfanced with this report contafning
ng intenticnal effart to distort or modify the information or experience itself.
The indfvidual 13 required to provide behavioral evidence of the specific {nforma-
tion that has baen received from an expsrience.; The fndividusl mdy denonstrate
this level of recaption by various overt behaviors from stating, “Did you just See
that falling star?® to announcing the three chemicals which arq contained in bottles
on the lab table. The highest form of Ogclaration dehavior is for the nd{vidual
to report accurate factual data which has besn presented in sftuatfons fmmediately
expariencad as opposed.to maMely accurately declars what is presently ava{labdle at
that time. As a rule, factual {nformation descriding an experieice or dafd which
has baen presentad within ¢ given class period (regardless of 1ts length) 13 to de
considered Declaratfon behavior rathar than Retention 1evel lsarning. ,
L . &
*dhen asked to-do 50, the student will recite the namas of tha four South American
nations which arg 11sted on the chalkboard.

’ - .
*ihent asked to do so, the student will orally state the definition of the term
“Nutrition” as this terwm was defined earlfer\in the class pericd. '

-

PREREQUISITES FOR. RECEPTION

AR} The immsdfately prior presentaticn of and/or the current avaflabflity of information
or the experience in its prasent form; .

8) The {dentification or elicitation {via external or interns) stimulys) of the partitular
information which is to be indicated or reported; and, ’

C) The awaraness that the reporting process 15 not 0 Include any fntantfonal altsration
{n the mmssage or content of the experience or the ¢fven {nformation.

GIVEN THE PRECEDING PREREQUISITES:: .

1., and only 1f, at the time of thinking, a product. a behavioral pattern or a response
required the individual to report (state} fnformation of the fdentical or near-fdentical
content and message as that which {s presently befng or has Just dsen exparienced, wite
nassed, or observed and this informaticn can be verified by the original source and is con-*
sistant with this source, then Recsption has taken place. '

-
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. TRANSFORMATION -
3.00  TRANSFORMATION o . -
) . wWhen individuals take in 1nfn§ﬂfim fron 4 just-ended or an-going upu‘ﬁmca. they try

to give cedning to as wall &5 t0 make sense of this” information in terms they, themsaelves.
understand. As thay g0 about their effort t0 “understand” this recentiy received cats,
they-rely on previous knowledge apd learnings to {nfluence the seanings they ettach to
o this information. - As individuals assign oeanings ¢o newly received information, they
- .Produce new information--informaticn which gerves to confirm or clarify those assigned
meanings. When an individual uses previously learnad information to examine,-&xplain,
or deal with nawly received datas they produce even more new iaforgation which they.gust
give medning to at that time. For example, supPose a student uses his previcus under——
standings of the uses of tha concept definition of “ stition® to explain the activi~
- ties Of two used car dealers. In the coursa of his explapation the stixient produces new
- , information &amxi undmtmdin?s.wlcb 1s different from'both his definition and e¢he Situa-
. . tion he examined. This behaylor helps to {1lustraté how he gave meaning to the new infur-
mation he had received about the car dealers. Finally, when. individuals practice using
. newly received i::zution {e.9., the definition of tha term “revolutien”) in either
familiar or differént sityations or settings, thay also produce new information which toa

!::ﬂ to be given personal seaning chat makes sease, of both of these kinds of new informa-
. : L4 L] ) -

. . Transformation, a5 & level of thinking, focuses an what and how individuals make sense
— _ of recently raceived information with the resuits of this activity being “what® and “how*
. thay wiil ultimately code. sStore, and be able to retrieve this information, For ses
of instruction, recent as usad hare represents the tisa span usually taken for the class

moﬂ or instructional activity in which the individudl first peceived the new nforma-

Transformation vefers tu the ability to take information recantly received from & parsomal
. <« sxpeMence and form 1t into 4 Second piece of infarmation which has ™aaning to the persen.
This activity may include the changing of the fors of ths reCeived information into 4 new
form which 1S consistent with the message, content, and/or intent of the ariginal informa-
tion, The sutcome of this activity is almost slmays & somawhat different version of the
: ‘ml:} racsivad information. 1f the informition 1< entirely new to the individual (a.g.,
. ' notes from the teacher about s civilization, not previcusiy studied), 1t may be received
. ' 4 Ind translated solely on the basis of its Timportant features. Frequentily, this informa-
tion,18 considersy and transformed in terss of what 1t mgans within the contaxt in which . -
it has been presunted. In all of these Situdtions, the focus -of transformation is.on Mow
the individual personally understands and mgkes Sentse Of newly-recaived or produced infore

. g

ut‘m. : L 3
The Recaption, Transformation 13 an SCtivity which automaticaily takes place within the
. " individua) with or.without public demonstration. Since this transformation by meaning

can result in the-assigrnment of both accurdts and indccurate mesnings to experiences and
fnformation, teachers Must be especially active during this phase of leirning for. the
. student. In esch and avery class. period, it is the-result of this laval ofn%hinkinq that
will aventuaily Se the information the Student will "store® and be able to retrive 2t a -
. . later date. To reduce the chances that negative or incorrect Reanings have besr assigned
- ¢o newiy receivad information, teachars sust pay attantion so that thay support only
-~ student SENIngs which are accurats, compiete,.end correct ones.

1

Transformation is the cruciel part of the fnformatign acquisition process that airegtly
affects what, how much, and exactly what 1¢ 18 t new infermation the fndividual will
most likely store and be able to recall. It is this phase of learning that students
sake decisions about what they cofisider. worth resembering a5 well &5 how 1t {5 they will
want to remgmibér it. And, since the actusl coding and storage of the data are apparently
d the conscious contro] of the individual, then what takes place at this level is
qf crucial importance in influencing thase coding and storage activities. . Consequently,
f individuals can't recall the “right” information for the teacher or don't seem tO have
. *understood” what was said from the previous dey's.lasson, it is most 1ikely the results
- . of transfarmation that produced these “poor* behaviors. ﬁltintﬂy. ft is not what actual
information is presentsd in cless that individuals will remember and later retrieve., In-
stead, it is whit and how thay have decided to “understand" and '?m meaning ta" this
informstfon after the lesson 1s ovar that will affect their recall. '

3.10 PERSOMALIZATION .

Parsonglization refers to whatever the individual does to “mike sense gut of”
and "?iu mesning t0* newly received information and understandings. Thig
-aetivity say involve ascertaining genuine cesning (1.a., the intent and message
of the information) in ter™s of previous experiances, of.one's prior understang-
ings, or of ths comgext where the information was obtained. It may alse "invaive
noting charecteristics of form, features. image, or symbais that would be helpful
for future retsntion and recail. "o )
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ferscnalization occurs #hen the indfvidual stugdsnt repirts what the Information
SeAns that «as Just Presantad in ciass. Inatviduals may reveal sersonal{zation
by stattng dow they understand whit Mas Just been given. how thay are trying to
. understand what has Just uﬂngive‘uf or what they telieve the newly ractived fne
formation seans from their point of view,
. . .

"han askad €O 30 30 At the end of the Tasson, the student will explatn in oral
:argnm? e undaratangs the civi1 rights movement as this mavemnt waS giscussed
n 235001, : .

*yhen directed to 40 SO At the end Of tha period, tha student will explain fn
wricten form what the Jeclardtion of [ndependence as prasentsd in class mmans |
T to him ’ ’ : .

*ihan called upon to do 50 At the end of the period, the student will clarify
tn written forw wihat the information on the Characteristics of a primitive
soctety as presentsi in Class msan to him,

3.20 AQAPTATION

wharwas Persondifzation tnvalves effort o Make sense out of new Information,
Adaptatfon refers to those sctivities which put this aew information and the
mednings assigned ¢ ft to uss. Transformatiom thinking and/or it% resultant

« Cohavior depfcts an intantional offort t0 sake utk of new information to tast,
varify, &nd assess the informatfon and the meanings which have bean assigned
to 1t, On this leval. the fadfvidual is axpectad to take the fnforsstion just
recaivad & use Tt as the Dasis for cmﬂn?. classifying, discriminating,
fnterprating, svaluatin~, or axtanding other information, itsmy, chjects, stec,
Hers the fndfvidual {3 required to.apply the undsrstandings and asanings of the
information he bBas received during the particulsr class perind to other Situs=
tions, prodiens, or experisaces, In other words. the individual practices anc
rehgirsas NS understandingd and knowledge of tha new {afirmation he Ms Juat
basa {atroduced to during the class period. J’

Adaptation calls for the individual to form new information through the use

of the undsrstandings he has gf Information which was pres eirltor tn the

same cless perfod, For exampie, an Individual who is calisd upon t0 use 2 115t

of characteristics of the Scientific method he was presented with at tha begine

ning of the period to examing a descripeion of a historian “at work” wiuld be

snjoyad 1n Adaptation leve! thinking, This exarpie 11lustrates how the fnafvi-

dual forms new information {f.e,, his description of tha historian “at wori®

as viewed by the historian’s sdhsrence to the “scientific mathad®) through

the use of the newly understosd information (f.e., the 1{s¢ of chiracteristics
7 of the sclentific method). Hence, any time an indfviduatl puts to use informae

tion and understandfngs hg fias receivad on the day he has receivet ft, then

Adaptation Teve! learmi is been achievad, ' .

To snhance the sffectivenass of Adspfation, the fadividua! must first have.
?hnn accurats and complate seanfng to recently recetved {nforwation, The
adividus] must thar be callad upor to produce new fofgrmation (1n the form

of interpretations, comarisons, valuations, ete.) which {3 logically consise
tent with the {nforsation that is being used. A critical aspact of Adaptation
Teve] lairning 13 the degree.of congruance betwsen the information as ft exise-
of before it was received Dy the Individual and the information as it was under-,
stood and Put to use on this levei. The more complete and acCurats tw newly
produced product or information s in tarms of {¢s representaticn of the ori-
ginal 'Iml'umuim daterwings tha extant to which the learming can de consi{dered
acceptable. .

*ihen esked to 40 3o et the end of the period, the student will weite an inter-

pretation of a political cartoom using &s a basis for this interpretation the

pcrfﬂcucuru;i of a poTitical cartoon as thase ware prasentsd sirlier ¢n the
od, . )

ihen giveh & copy of two varstons of a single dattle. the student will writs
© &n evalustion of both using as 2 Dasis for his agsesseent the datails of the
' battle as theie wers tdentiftad earlter 1n the pertod. -

L]
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PREREQUIGITES FOR TRANSFORMATION:

A) Tha sbiTity of the individus] t0 have received tnformation via sensory.-inpyt onm
‘ -the Observation levels ’

8) The reception of {nformation which 13 Currestly or has recantly bqu"n avaitabte 23
the tndividuali - A ‘

C) The tdentification {via aither intarnal or extermal stimuli} of the parsicular,
type of translattgn-transformation (e.9., personal meantngs, interjresaticns. -
coRparisong, €IC.) that ts expectad to resuie, ‘ ' :

o

GIVEN THE PRECEDING PREREQUISITES: U

If and oaly ff ot tha time 1t was first received dy the 'Indiv,ml;'ai 8 Product, & cénavior
patigrn, or (nformation required the individual to take recent informstion ang transfete
1t into 3 new form which 15 consietent with the tnfarred, impl{ed, sssassed Meaning, .
DeIsage, and CORplateness of the original Source and tRs naw produtt COuid ‘e serefdag,

By compring it with the original source, thes avidenca of transforaation exfsns. o

-
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4.00 RETENTION

As used nere, Retention refers ¢o the ability t0 rescall, to Provide, or to recognize specific
informatibn, data, or produtt in much the same content And MESSAge a5 that WNiCN was Origine
ally.oresented or understood. The indivigial is required to recall (retrieve) _tnformation
from memory 0F $he same Or naariy identical content and meSsage in which it was originally
learned with the criterion for acCuracy being the original data or i{nformation ietself. The
behavior Or produce representing Rotention may include minor alterations in the message or
content 0f the recalied informatfon, but these are encoding-storage-recrieval proolems and not
the resuits of deliberate attempets on the part Of the learner t0 alter this message or data.

Retention bgnhavior and/or fis resultant 'product mist not depict any real alterations in the
accuracy of the original {nforMation.. The individual m2y bs required to recognize accurace
information or select correct dats from among incorrece date but the basis of efeher is on

the recaliing of previcusly learned informatfon. These forms of Retention require Tietle more ..

then racognition resuiting from rote memory or recall., However, regardless of the content
orfsubject matter thae is dDeing recalled, Hetention requires only the retrisval of scored
{nformation.

For Retentfon to otcur, the indyvigual must be called upon to produce (or show evidence via
recognition of) fnformstfon of exact Or nsarly the exact content or message Of that which was
originaily presenced, encoded, and stored. Retention requires the straight retriéval or re-
call of stored informytfon without &ny deltberateé changes made in the content or message

of the {nformacion g5 1t w5 originally presented or understood. In a1l cases, the basis
for deterwtining the correctnass and accuracy of the gotual recalied information 45 the orMg-
inal deta ftseif. . , -

. 4.10 RECOGNITION

This form of Ratention-level laarning is the Jowast Tevel of recrieval which-

can be accepted. It repreSents che mere indfcation that some of the informa-

tion presently available to the individual hgs been recognized as being Similar

to informatfon previously presented. Thus, the tndividual is merely acknowledg-
ing having confronted the informatfon in some previous situation.. Recognition .
retuires only that an {ndfvidual points cut or identifies from smong daca given
that informaticn which 15 similar to previously experienced data. For this reason,
the accuracy of Recogmition responses 1$ not to be equated with the fndividual's
ability to fully recall this fnformacion from memory without much of ehis infor-
nation befng provided at that time. In Recognivion, evan although the indfvidual
s called ypen t provide this {nformacion from recall, in a senSe, the fndividual
is retrieving information Only to check on the 'correctness' of the data which

has- been presented.

*Hﬁen provided with a 1i5t of tan generais. the student will correctly ideneify
ail four of those generals who served the Sguthern army recognizing this in--
formsefon from that given in class. -

*When provided with a 11st of terms and their definfeions. the student will cor-
h‘mzly match all ten terms with their definitions as duth were given in the class

4.20 RECOLLECTICN

This behavior reguires the individual not only to retrisve information bBut to
provide 1t in the form of somm type of evidence (o.g.. in writing, orally, by
demonstration, etc.), Recollectfon calls upon cthe Individual to give (disclose)
the informatfon which is Being sought from the ones provided rather chan merely
recognizing the informatfon from that presented to the person. The emphasts here
is that the fndividual &Tone is required to recall and make pudblic all of the in-
formetion which is to be considered or used. Thus, the individual must provide

' the information entirely from femory. In short, tha {ndividual must retrieve

. (recall) from memory a1l of the information which s needed.

."When asked to do so0, the student will write the names of the first three British
Prime Ministers as these names wesre pressnted in the text.

>
*When called upon to do"so, the student will orally recite "Hamlet's Solfloquy” as
this was stated in the play, "Hamlet.” :

PREREQUISITES FOR RETENTION

A} Ihe prior Presentation, learning, and storage of information in fes or near original
orm;

8) The tdentification and elicieation {via externa) or internd) Stimuius! of the particyiar
information which is t0 be recrieved; and )

£) The awareness that the retrieval process 15 not t0 ¢nciude any tntentional aiteration
in the messiage or content of or to vroduce any subStantive changes in the retrieved

informazion.,
GIVEN THE PRECEDING PREREQUISITES: 55

If and only if at the moment of behaving, a Product, & behavioral pattern, Or 4 thought re-
Quired the individual to retrieve {racall) from memory stored informatfon of the ¢dentical
or near-identical content fn which it was originally learned {stored) and this information
could de verified by some external sgurce 4nd I8 consiscent with this source. then Retencion

aMS taken olace. . -
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5.00 TRAXSFERSION

Transfersion reférs to,the abilicy to form new information or & product derived from informa-
tion or products aiready known and based upon guidelines retnieved by the individual who is
gued to use them fn the particular situation. In other words, the individusl ¥5 t5 interpret,
make inferences from, conclude from, explain, or extend given fnformatfon on the dasis of some
criterion or frame of reference which that person has recalled from mecory. This behavior re-
guires the use of guidelines t0 examine a Source Of information and produce new information
about or from this source USINg some guidelines or criterion upon which to Support this pro-
ductive effort, As defined and to be correct. the new {nformacion sust be logically consise-
ent with the known orfginal informatfon and with the guidelines which are used.

Transfersion fncludes the ability to make accuratt inferences about unknowns based upon the
knowns and some see of guidelines.: This form of Transfersfion 1S one of the most widely em~
phasized behaviors individuals use in the classroom, Howaver, fndividuals who are engaged fn
the learning process can mster Transfersion only when they yse cartain specific types of in-
forsation. Therefore, this behavior {nvolves the making of finferences on the basis of guide.
Tines acturately undarscood at the Transfarsion level and recalled at the Retention level.
In other words, individuals myst apply guidelines, principles, etc, they have learned On these
1ower levels to axplafin situations, solve problems, and interpret information. Trénsfersion
requires that a single or set of quidelines becomes part of the way individuals think .about.
and respond t0 various information and situacfon.s As such, "t is this level which demon-
strates how well. retained guidelines have been understood and how well individuals unwerstood
-thefr use. In short, TransTersion 1S the abflity t0 make uSe of concrete information in such
ways as it becomms useful &s 2 gufide to thinking and behaving. ’

This behavior and/or its resultant product requives the individual t0 assfgn meaning to the
content or cosponents of an fnformation source or to provide ‘Information which logically fits

a given source but fs absent or nested, Thase 1SSigned meanings sdy take such forms as asSufmp-
tfons, inferences, co res, cpinions, interpretations. prediceions. translations., or es-
tizates., This behavit®™and/or product must ba new to the fndividus) &t che time of the bahavior
or production and Cannst ba fnformation recalled from past expariences. However, the basis

for this new informzefon must ba guidelines which have been recalied from memory. Transfersion
OCCUrS when new fnformation s generated whiCh Jogically f1is exigting data and which may be
explained on the basis of ertabiished guidelines which the individual has been cued to use.

For Trarisfersion to occur. the fndividual myse have recalled guidelines with which t0 examine
and interpret a source of information or gust be able to provide & criterion upon which an
examination or interpratation was made. In ‘efther case, the indfvidual s called upon to pro-
duce new fnformation logically consistant with the given informition and based upon same specific
guideifngs or criterion which serve 3 the basis for determining correctness. A critical
aspece of Transfersion level 1sarning 15 the abiliey to explain or Justify the resulting new
information in rerms Of the origirial information and the recalled guidelines or criterion
specified. It is the completeness and accuracy of the final product or fnformation based
.upon and logically inferred from the original source and the explanstion of this information
an the basis of particular guidelines which determine the extent the new {nformatfon Or pro-
duct can be considered acceptable.

i

Transfersion is the critical stage for moving into the higher cognitive processes. It is
the formative stage at which guidelines become understocd as abstractions and abandoned as
nere pieces of concrete information to be recalled. It i the stage at which these guidelines
are practiced and rehearsed on problem after probiem (or sftuation after sftustion) such that
this sbstract understanding can ba acquired. Abstraction requirss the individual to spon-
tansously use guidelines as abstraction to resolve or explain situations or problams. In
order %0 use these guidelines as abstractions, they must first be comprenended. They must be
gg..tad and rehearsed as guidelings via trial-and-practice situations where they are repeatedly
used in & variety of Ways. Uniess the individual understands the whit, when, where, and how
of a sec of guidelines so thar 1tS use becomes automatic, then sovemant onto Abseraction will
ba ugeless, On the Tran%farsion 1evel, the ¢ndividual {s cued as t0 which guidelines are o
ba used. On the Abstraction ievel. these Same guidelinés are to be used without the individual
bafing cued as to th*"r use. ’ N

\

8.10 REPLICA " A

Replicacion is the form of Transfersfon that esphasizes the use of a single, set., or
series of Quidelines in sicuations whith have previousiy besn presented to the indi-
vidusl. Here, individuals renesrse the guidelines during repeated trizls in Situations

or on problems of che kind which they are already familiar. In mose cases: these situ-
ations may ba identical w0 those where the individusl originally encounterad the guide-
1ines. For exsmple, an individual may have become familiar with the procedures for 50ive
ing quadratic equations. Then, afier demonstrating the abil{ty to recall these prOcedures,
the individual 15 presented with exa™Ple after example of such equations. to practice on.

N
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In each case, the context of the jesson and environment cue the fndividusl as to
wnat Procedures are to be used. During Replication the individual rehearses the

guidelines whicn have been recalled in situations similar to those where they were

Tirst sncountered.

In ciassroom situstions, the Individual nust be able (and should be called upon) to
explain why and/or how the particular response was acrived 4t in tarms of the re-
called guidelines that were to be used in this situatfon. Most frequently, the pature
of the original learaing situation, the type of problem or situstion used, and the
sequence of the curriculum itself all combing to provide the external cues to the
!ndividm! &S t0 what guidelines they are to use. Thus, the individual is sware
alerted to) what guidelires are to be used in the Mrticular circumstances and
therafore knows whit 15 expected to be followed 0 deal with the given situstion.
Students then rebiicate the use of recalled guidelines in similar situations or
problexy. For the teacher, the correctiiess 0f~the student's response s based at
least as-such on the correct use of the proper guidelines as it is on the adequacy
of the given response’

w

When givan g set of miles for a sport, the student will write an explanation of
the need for such rules using as & basis for the explanation three of the five
"reasons for sports-related rules”as these were presented in class.

'Hhcn given en unfmmr“pmmm cartoon. the student will write & correct in-
terpretation of the cartoon using as a pasis for the response four of the six
guicelines for interpreting such cartoons as these were presented in the text.

-Hh;en given ten quadratic equatfons, the student will write the correct solutfons
t$ a111tan using the procedures for solving such problems ag these ware given in
class lecture, : : :

'5.20 VARIATION

Variation  {dentifies that form of 1sarning where Individuals are to use the guide-
1ines they hava recalled in situations unfamilfar to them. These unfamiliar situations
are best described as circumstances or problems different from those where the guide-

.. 1ines were originally presented. Like Replication, the individual is cusd as to which
guidelines are appropriate, and s required to use these quidelines in novel and new
situations. The amphasis is on the individual extending the recalled guidelines in
trial situltions nese to that set of guidelines. For instance, 1et'- suppPOse the in-
dividual has recalled and used the sat of characteristics which describe the insti-
tution of Relfgion in examining three different nomadic spcietfas. Let's further
suppese that these exaxinatfans have successfully fdentified various socifetal &nd
cultural behaviors and artifacts on the basis of the given characteristics of Religion.,
For Variation, the individual woulg be given a different societal or organfzational
condition {e.g.. an early river valley civilization Tike Egypt) and asked to fdentify
the 'relfgious’ behaviors and artifacts using the same characteristics as used earlier.
In 311 cases of Varfation, individusls must be able to explain, Justify, or support
thair decfsfons on the basis of the appropriate guidelines they have recalled from memory.

-Hbcn fvan a photograph or poster, the student will write & correct interpretation of
it using as & pasix for the response four of the six guidelines for interpreting
polftical cartoons as these were presented in the text.

* Wen prasented with a brief announcesent of a newly discoversd Jungle tribe-socfety,
the student will write an appropriate assay describing what future news articles on
this group would expect to contafn and supPirt the description by using fifteen of
the twenty-six cheracteristics a)) prinative sqpieties ten
thase were given in the handout. ,

PREREQU1S FOR ] - \
A;, The demonstration of recollection of & single or ;’:'iot of guidelines on_the Retention level;

8 Th:didmtifiutiun (via axternal stimsi{) of the single or set of guidei‘tn\os which i5 to be
used;

0 have in coomon as

\\
h

.G} The fdentification (vis efther external or ntarnal stimuli) of some fnformation or source

which is to ba examineé in terms Of the spacified ?uidﬂim(s}; and
D) The identification (vis either exteenal or internal stimult) of the particular infgrmetion
procass or outcome that 15 to be used. S

- ™

" gIVEN THE PRECEDING PREREQUISITES

If and only if a product, a behavioral pattern, Or resPonse reguired the individual to assign
meaning to information or an exPerience using predetermined recalléd guidelines as the basis
of the assignment with the pasult Deing consistent witn the meaning of the original informa-«

tion, then svidence of Transfersion extists.

o7



ARSTRACTION

.00 ABSTRACTION ‘

Abstraction refers to the ability t0 spontsnecusliy and without cuyes use previously learned

guigelines as adbstractions ‘in order to soive, respond to,or—axp?ﬁn probiems and situations

both similar t0 and different from thosewhere these guidelines were originally learned and re-

nearsed. This Dehavior invoives the use of guidelines understood as abstractions to intepret,

explain, OF rgsoive correctly & situstion or information when the use of these particular gquides

1ines was not specified by some extermal stémuli. On this level, the reasons for the individuals

response must be .both exp a'l%d and_based upon guidelines understood as adbstractions. Further- )
rore, in &1l cases, the use Of whatevar guidelines which are used must not be in response to -

sone cugs §iven by an sxtarmal igent. .

Abstraction-includes the ability ¢0 use such guidelines in order to more deeply and fully clarify
the meaning and messages of some information. Interestingly, individuals fregquently use the
Tevel to respond t0 situstions and problees using thedr own accumulated set of perspectives,
hunches, and guidelines zs the basis of their responses. Since such Personal guidelines have
helped them in previous situations, individuals tend to rely more and more On these guidelines

© to #5515t them in 1ife experiences. Uhansver possidla, these individusls will attempt %0 use

their Porsonally srrived at guidalines to respond to their experiences rather than acquire and
use those prasented by some external agent {e.g., the teacher). Hence, for some individuals to
acquire & new set Of guidelines &t this level implies that thay sbandon an 0l1d set which they
praviously used. As & general rule, individuals tend ¢0 resist changes in the abstract under-
standings they have scquired as & result of their own 1ifs experiences and thinking.

Whether personally developed or instructionally-scquived guidelines arg used. the frame of refer-
ence for explaining and supporting responses on this level mustbe guidelines which have previously
been rehesrsed on the Transfersion level. As far as the teacher is concerned, the response

must be in terms of the guidelines which have been anphasized during instruction.

For Ahstraction to occur, the individus) must take the guidelines understood as abstraction and
use them &s & frame of reference for examining & Situation or informstion. In these cases, the
individual picks up cues {i.e., deduces) what guidelines are to be used in the particular re-
sponse. The individual then is presented with certain "conditions” where what has been re-
hearsed at the Transfersion leval is appropriste. But, the individual now sust obtain the

‘cues 0 utilize the correct set of guidelines from the situation itself rather than from Some

extarnal source or stimuli. Ultimately, the sppropriatensss of the response is tied t0 hoth the
accuracy of the response and t0 the use of the particular set of guidelines which was to be used
fn the situstion given. . ’ ¢

The focus of this level of thinking and behaving is &lways the use of the abstract guidelines
1tseif with the realization that given situstion or experience reprasent only concrete exanples
or 111ustntions of these guidelines. .

'6.10 MONOTATION

In some situstions the individual encountars, only one set of guideiines may be used
to examine or resolve the situation. The individual may find thet Only one set of
guidelines of which fie is aware can be used in the situadtion. At other times,
saveral sats of guidelines may be appropriate and the individua) may decide that
only one of these is to be used. Regerdless of which of these procedures 5 used,
when only ane set of guidelines is used, the monotation learning is being used. This
form of Abstracticn focuses on the individua) being able to repeat whit has been re-
hearsodh:n th.: Transfersion lavel without being cued to use the guidelines which
are to be used. -

«»When given & situation where various forms of propoganda devices are {liustrated,
the student will write a corparison of two sets of these devices including three
ways which the devices in each set are similar to and different from One another
and basing the comparison on the tan characteristics of propajenda devices as
these were presented in class. ®

:Blcnm the responses on the Abstraction level are pssentially free pasponses to *

conditions” provided by the teacher and/or the environment, specific objections
written on this Tevel tend to be projective. That is, they are written to include

the behavior expected of students and the specific juidelines they are to use as

the basis of this behavior gven though they are not to bs c* to yse them, The

teachear is reninded that on this level, the correctiess o & answer students

provide is only part of the tota) behavior required for Abstraction learning to be
confirmed. The most Important festure of their answer is thet they must base and
expiain it in tarms of the guidelines which they have rehearsed on the Transfer- .
sion level and are now using without being cusd or directed to do so.



6.20 FORMULATION L : o

Secasuse more than one guideline s often appropriate to examining and understanding any one
single situation or prablem, individuals may find themselves using combinations Of guide. .
lines in their thinking and reacting. These individuals may find the use of two or three
separate suidelines in condination with one anottier appropriate to examine a given exper-
jence. in these rases, they may form ‘rules' or 'principies’ which chain or combine two or
three guidelines. ®+° These particular chains or combinations represent (what the individua!

-~

" pelieves) a logical reiationship among the guidelines used to form them. ThuS, these chains

or combinations become propositions which are sufficiently probable ¢o the individu8l to war-
rant use and/or verification in particular situations. To the fvidual who formslates
thesg chains, the relatignship suggested by the particular ination PUSsesses & high proba-
bility of being valid and 35 such 15 worthy to be consi\d péd and used in the situation.

. . -, . .
As one would expect, individuals who “invent™ and use SUCH.chains must be able to support
their reasons for spch particular chain in terms of theabstractions they have used to for-
rulate them. In addition. they must explain how their' °chain®™ is appropriate to the situ-
ation where it was “invented" and used. . -

& 3 ' L.

*Jhen given & situation which includes both “confiict” and “violence.” the student will write
3 description of the reported gvents as they fllustrate the refationship conflict and vio-
lence including an explanation as to the basis of this relationship using the concept of
confifct and violence a6 these were presented ¥n glass without being cued to do so..

€.30 ASSEMBLATION ’ - +

Individuals often encounter Situations when more than ene or two guidelines or chaing are
inadequate to gxamine Or resolve the situation. At these times they find themselves need-
ing to use several guidelines, sets of guidelines, or chains ¥n combinations with one another
to make meaningful decisions about the'sitistion or problem. In some instances, the indi-
vidual may realize any numder of plausible interpretation or solutions ere appropriate .
responses deperding upon the particular guidelines or chains which ars used. Yet in other
situgtions, the individual may reslize that there are available severs] different combinations

-of guidelines and chains which can be used to arrive at only one approbriate answer Or ex-

planation. In both cases, assemblation 1nvolves the combination of guideiines and chains
to form complex sets of abstractions by which situations and problems may be examined. As
with the combinations and chains formed on the Forsmjation level, these combinations must
refregent logical reletionships among the guidelinas and chaing used to form thas. :

The individvals who "fnvent” these complex sets of combined Suidelines and/or chains sust

be able tp support the relationships that are implied in them. 1n all instances of Assembla-
tion, -the complex combinations which are formed and used must be developed and provided by
the individudl without any cuas from externkl ageats or sources.

*When given a situstion of a societal problem that could be corrected, the student will
write & series of proposed policies which could help reduce and eliminate this probiem in-

. cluding explanation as to the reasons why they might work based upon the guidelines for

reducing pallution, the cheracteristics of governmental activity. and the methods of public
pe::uﬁ on which ware presented in class without being told to use these three Sets of
guidel ines. -

PREREQUISITES FOR ABSTRACTION

A} The desonstrated understanding on the Transfersion ievel of guidelines which are to
B) %ve"?gn‘if:h“?“i(ms;i 11y 1y) th ingl
tification {via internally deduced -tuas only) of the appropriate single or set
of guidelines which '&nto be used;
C) The identification (via either externa) or internal stimuli) of some information or
source which s to be examined in terms of these appropriate guidelines; and

D) The {dentificetion {via either external or internal stimuli} of the particular Infor-

mation process or outcome that 15 to be used.

GIVEN THE PRECEDING PREREQUISITES

1f and only 1f & product. & behavioral pattern, or response required the individual to resolve,
explain, or sxamine Corractly a situation or problem on the basis of appropriate guideiines
understood as sbstractions and these were used without the \ndividuﬂ being cusd to use them,
then avidance of Abstraction exists. \

]

TThe reader 75 reminaed that rconcepts" ire'ind uded as ong of the types of “guidelines”
YM“F:" r:v:i} lable to be acjuired, retained. renearsed, and understood as abstractions
sea Figu . : '

bﬁlqm would refer to Such combinations a&s "ruies® or “principies” and aspects of this pro-
cedure a5 gvidance of "rule-" or "principle-icarning.® Note that "principles” and “rules”
&3 well as other combinations or chains of guidelines may be formed on two lower levels pe-
-sides Abstraction. Individuals may combine newly confronted guidelines to form rules on

. the Transfersion level. They wmay alse combine guidelinas they are’ rehesrsing on the Trans-
fersion lavel. On this ieval, they would initiate their own combination of guidelines to
form rulas or principies to enadle them to esplafn. examine, Or resoive a particular situ-
ation without being cued as to which specific quiqum are appropriate or that they
shoyld be combined, . e T

e

et T
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. DRGANIZATION
7.00 ORGANIZATION ‘ ‘
Because abstract understandi nii implies the internalization of {nformation and guidelines and
since the volume of the abstractions acQuired by the individual increases with time and ex-

- périences, each individua! engages in the precesses of arranging, ordering, and Placifig these
qhstnctiotns within & single cognitive belief structure.

Organization functions o (&) arrange the various guidelinas understood as sbstractions into
a system, {b) determine the intarrelationships among them, {c) estadlish the hierarchiai

. ~relationships among them, (d) determine how information and guidelines not understood as
abstractions should be cansidered and placed within the framework of the skisting cognitive
belief system, gnd (e} achieve some Tevel of equilibrium, hartony, and consistency smong the
relationships included within the overall structure. . :

_ While Organization tries to effectively function in these ways, in actuality the results of
this process may be something jess than consistency snd harmony. In some cases, the results
of this process so ‘compartmentalize’ what One has cooe ¢0 understand that he s unable to
realize his own inconsistent behaviors, thoughts, beliefs. values, or Ydeas. With these
situations, the problems individuals may experiance” are more related 10 their “Organization®
of their knowledge than they are problems suggesting the iRability to leam. ,

The structure which resuits from Organization includes cognitive and valuations) understandings
carried through the Abstractjon Jevel. It interrelates these two dimensions of understending
and responding into 8 single itive belief systam. This structure i5 sublect to change as
new abstractions are attained or sk new. expariences disrupt the equilibrium to the Point of
forcing soms regrganization of appropriate parts of the systen. In general. individuals become
more and sore rigid in their consideration and placement of new abstractions within their r
existing belief system. .Thus, as the individual ages. more and more sxperiences and ideas

are attended to and screghed by way of the internal frame Of reference this organization has

w s

After having reacted on separate occasions to three {or more) simflar situstions inciuding the
fdentif{cation of personal choices and the reasdning behind sach of these decisions, the student -
will write an explanation of their decision and reasonfng with an emphasis on the consistanty

and harmony of these with one another scross situations using as the basis of their exPlena-

tion the student's own sets of guidelines.

- . .
When given three situations which are similar, the student will write an essay describing how
tuo of these are more Similar to eack’ othear than either One 15 t0 the third and explain why
these tw) are togethir different from the third using as the basis for this description and

..-mxplangtion the same set of guidelines without being cued as to what thay ire to use.

L}

" PREREQUISITES FOR ORGANIZATION: ' .

A) The understanding of twc or more sets of guidelines on the Abstraction leveli and,
B) The demonstrated use of saveral sats Of guidelines to resolve or expiain similar situations
where they may Or ey not be appropriata. ] "

GIVEN THE PRECEDING PREREQUISITES:

If and only if at the momant of behaving, a product, a behavioral pattarn, or a response re-
-Quired the individual tO react On the pasis of severs) different sets of guidelines for inter-
preting, exanfning, and reacting and the resction can be systamatically explained in terms of
the individual's own ressoning, then svidence 0f Organization exists. ‘
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GENERATION ¢

£.00 GENERATION o, )

Generation refers t0 the abiTity tw integrate separate elements in order to form 8 single new
product or explasation which is unlike &ny previously assembled entity with this combination
being internslly consistent snd 8n extension of abstract understandings taken through the Ab-
Straction Jevel. , This wust {nvolve the Combination, accomvpdstion, or synthesis of two or more
sets of guidelines sach having bean learned and demonstrated- at the Abstraction 1eval. This
bensvior may be the result of a direct Instruction from an extermal spurce {directive) or of
personal initiative to produce & product. ' i

This bedavior or its resultant product awst depict a purposeful new intagration or accommodation
0f guidelines understood as abstraction 20 form a unique whole. . This aay include the gathering
together of assorted isolated sntities to fore 4 single new entity or the rearrangement of the
parts in a single existing entity. In either case, the concrete elements, forms, or entities
used or producted only represent the intermal synthesizing processes which i Or has taken place
within the mind of the individual,

When Generation occurs, the individual bitngs iogether the abstractions which are understoocd 8s
guidelings, principles, rules, ete. and combines. sccommpdates, snd synthesizes these Into con
sistent, logical, and unique combinations which may take visible form-in 30me concrete behavior
or product. In other words. Gensration requires the integratfon of abstractions which is then
transiated into the concrete vid behaviors and/or products. Thus, by dafinition. the learmer
must be able to explain the dehavior or product in terms of the unique intsgration {synthesis}
of two or no;c sets of guidel nes {abstractions) and not merely in terms 0f the concrate ¢le-
ments Chemselves. . - _

This behavior invalves the generation of new {nformation, explanations. Products, or hehavioral
patterns as & result of the person's own fnitiative using and synthesizing guidelines sdenti-
fisd by the individual. Mere the individual fdentifies what 1s to be the focus of the ‘creative’
effort as well as whet guidelines {abstractions} are to be synthesized to dea] with thig focus.

Hence, the individual supplies essential nts peeded to invent, discover, or
.creats nev inmrations—%-ﬁe r ns;:'lﬁn‘f'p%u:}y‘. - T ’

£o wrae

PREREQUISITES FOR GENERATION

A} The demonstrated understandifig on the Abstraction lavel Of two gr more sats of guidelines,
principles, techniques, etc. as agbstraCtions.
B} The identification {via interna] Stimuli} of the particular guidelines {abstractions) which
are to be integrated or synthesizad.
C) The identification {via either external or intarmal stimul{) of the particular form (infor-
:t;on. product, expianation, or sehaviora’l pattern) which the synthasizing processes arg
ocus upon.

GIVEN THE PRECEDING PREREQUISITES

1f and only 1f & groduct, a bahavioral pattern, or information reguired Bn fndividual to inte-
grate (synthesize) two or more sbstract understandings in order to form a single unigue whole
and this inn?r:tion and product are internally consistent and are valid (cen be explained} in
terms of the intar-relaticnship between the given abstractions (e.g.. Suidelines) and the
Fb,rslscﬂ elaments used t0 11lustrate thase synthesized sbstractions. then evidence of Generation
axists. : .
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