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Although educators h.#é been aq;re'of the fact that there are many z
different kinds of learning, and that different educational methods are
‘needed to effect different outcomes, little attention has been paid to
the 1ntetreiationah1ps between the different typee of outconee and the .
implications these relationships have for cutriculun and instructional
design. For example, Bloom's taxonomy (1956) is a categorization ayaten
for relating objectives in the "cognitive domnin"‘based on the concept-
ual fodndation "complexity" of the skills. However, the cognitive, \
skills are not related to other domains.* Likewise, Gagne '(1970) addresseﬁ
" the relacionships of cognitigg/{eatning types based on the conditjons of
learhing necessary to attain them, but this system also deals only with

s

the one domain. AnGther taxonomy, Karthwohl's (1964) taxonomy of the

affective ddmain, deals only with the relationships among objectives
within that domain. What is lacking, it seems, is a set of guidelines

for representing the relationahips among objectives from different
s .

L

domains.
\

Gagne and Briggs (1974) described five domains of educational out

comes, viz., cognitive strategiee, intellectual skills, verbal information,
attitudés and motor skills.- Their categorization of educational outcomes
is an ex ion of previous thinking in the field in that the."cegnitive

" domain" has been expanded into .three categories; intellectual, skills,

cognitive strategiés, and verbal information. The other two domains,

motor skills and attitudes, essentially parallel uhat»vas previously

called the psychometot and affective domains. Thik paper will attempt
. - ) ] / . »
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to look at the functional felationahips among objectives from these five /
domains of'leatning. . - /

The carriculum for most courses contains objectives from more than/

one domain. Even though they may be unstated, affective objectives

accompany most planned Eognitive goals. However; when specifying the

goals or objectives for a course we often focus only on the cognitive

. goals, and without consciously considering the affective‘object es, it

is poésib}e instructional decisions may be very effeptive'for, he
cognitive purpose, but 1neffective"far the affective purpoaelt This
‘could also be true for the f?t;r skills and affective or the motor
skills and cognitive domains. It is probably accurate to say that

developers and curriculum designers have not optimized research related

to\learning in designing well sequenced, appropriately delivered instruction

to achieve the multiple objectives existing in most courses.

Instructional Curriculum Mapping (ICM) is a set of guidelines for

Hiagramming the interrelationships among objectiyef from different
domains. fhese guidelines are dﬁrived from an analysis of the fuﬁctiona
component objectives serve in the learning process. Diagramming these
relationships provides a visual analytic'tool for 1nst}uqtional seq@bncing
anb makes evident the need for instructionalk strategy dé;i;ions'based o
upon_the functions being served by the performa:ce objectivea.*

An understanding of what ICH hopes to accompliah is best illustrate -i
by analyzing an attitudinal objective a teacher haa for a course. Thg
course 1; about "teaching methoas" and a desired attitudinal outéqme ig:

"The prospective teachers will chdose to use the

“E?Ifirion—referenced model (CRH) in evaluating theit
students.”

The above objective can be observed; j:e;, bne could follow studentg

into the classroom after gtaauation and determine.whether or not they

Y N 4 “ Y




were indeed using CRM evaluation.
3

-The question is, what other behaviors are necessary (or will have

to be developed qr;bhangéd).for a st;denf to leave with a positive <
atﬁitude toward CRM? There are probably a number of things. First, one
would expect the student uquld have to have'some facility in applying
CRM techniques (basically intellectual skills objectives). Second, tﬁe :
student would need some information as to the value of CRM (or would .
have to come to value 1£a appliéation). It is possible that the teacher
could éreate in tﬁe student a positive attitude toward CRM befbre‘té;ching
him to apply the model. Some of the ;ecognized techniques of attitudes
. change include the use of verbal report (Hovland, 1953), hence verbal
information objectives may facilitate the achievement of the intellectual
and affective objective;, In féct, it is ‘probably true that if we can
develop in the student a positivé disposition toward CRM he will take
less time to master the intellectyal skills necesa#ry to apply the
model. : .

Figure One represents an ICM for a unit on Student Evaluation and
Grading in.a course on "college teaching." .

The attifudinal objective)previoualy mentioned is represéented in
the upper right hand corner of the ICM and 1; identified by the verb

. "choose." Gagne and Briggs (1974) generated a set of nine verbs !
.representing the behaviors to be exhibited in each of the five domains

and their subdivisions. The use of these "standard verbs" make.the ICM

more easily understaod since each type 94 learning can be easily identified.

/
/ iR
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s - » Student Evaluation and Crading
3 -\ : .
‘ SWBAT geverate an evaluacion In a classroou situation the
. . p program based on the criterion —@— teachlr will choose to ezploy
rcferenced model, . b, criterion referenced evalustion

B / : \ ' [ 4

T desonstrate by verbal explan-
that he/she can deteraine if

SWBAT geucrate a criterion ref-
b1 ereaced test by vriting items that -
reflect a valid measure of pre= 3

} viously stated cbjectives.
I

' L—'—— SWBAT state purposes served by

criterion refevenced evaluation,
and purposes served by poraative

- SWBAT atate hov the formatof the SVBAT classify o
y objectives lato referenced evaluation
" exsn nhtu.:o the, type of behavior their appropriate “u'oﬂf.
, lto be measured by a test itea. according to Cogce's taxbnouy ;
' ; n p A .
—— o o o v SWBAT stace the definition of the | °
! S of subordin- concepts normative ard criterfon
SWBAT scate how valldity is estyds ate-competencies referenced evaluation with regard L
G5 u:::o in the CX model of.evalu- b to the concept "standard”
at . ) ; ¢

& /o, : . & rn___.__. . .
- : 4& SVEBAT staté in writicg the differ-

i SWBAT state, io writing, an oper— SWEAT generate, in writing, .—Q—A ence between messurexent and eval-
sttonal definicion of the concepts instructional objectives capdble h uvation. ¢
. {aternsl validity and external of being weasured. I .
validicy. o]
. . SWBAT state three purposes for "SWBAT state, in writing, a def-
evaluating studeat performance by inition of the concepts measure-
y 1isting and explaining each. ment, and evaluation, |
FIGRE 1. . - : - o

-

The verbs used by Gag;ne and Briggs are: ) : |

’ .

poq:ain . . Verb .
Attitudinal Domain | - chooses 4
X Motor Skill po executes
. Cognitive St -originates
Verbal Info ‘states b
Intellectual Pkills Domain y .
1) problem solving ' generates @ .
2) rule\using demonstrates , . ’
. . .3) deft categorized s/ :
. ‘ 4) concr{jte concept identifies
x ‘'S) discr discriminates

‘ Gagne and Briggs, p.85

. .




true hierarchical relationship.

.foundation for a following unit.

y ‘\‘ ' ) ‘ . //

The object:lvea in’the ICMs shown in this paper employ th;ae verbs.
One can see/ from Figure One that the attitudinal objective has
connected below it \t‘vo verbal infomauon objectiveg._ The aaamPtion is

that if atu@ent.s'are asked to perform these two behaviors‘ .they will bé,.

more likely to have a positive disposition toward CRM than if they were

not. ) 4

'v:l'he value of the ICM to the course dev'elob‘er» in thi;s case derives ,
from the realization that achievemént of the-attitudinal object:i\}e. i8 to
be effected through the achievement of some yerbal i.n?omation objectivés
requiring different le;fn;.ng strategies than, say, concept feaming |
tasks. e . ‘ '

Vithin the fntellectual skills domain, the objectives take on :"t:‘\}

. The lower level aiti_lls. such as concept
learning, lead into rule using akillp, which le;nd ‘into problem solving
skills. The ICM is not'; hove\;e_r, a true inteliectual skills hierarchy.
Rather, the ICM is a graphic representation’ Ao.f the pe.rfotmance objectives
of each domain.and their ;elationshipa both’ hier'archical ;ﬁd functional
to each other for a defined 1nst;uctional 'funit..l!
| Most courses include a number. of sequential instructional units and
many times the attitudes elicited in one unit form the rationale and
This can be seen in the ICM d—epicted
in Figure 2. The attitudes devéloped in Unit One, namely a positive
attitude toward sbecifying educational outcomes and using CRM, provides
the rationale for begimiing a unit on :l.mproving the quality of instruction
through using the most effective methods. _ X

- Again, the ICM in Figure 2 shows an attitudinal 'objecti..ve at the
top righf hand coruer. Invthis particular case where the attitude 1s to
be effecited through the achievement of 1ntg}iectdal skills certain

conditions of learning ;re needed to acgomplish the desired qttiiude. . .

o
Al

A | | :
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Knovlp'dge about alternative media,will be gained through the accom-

pl:l.shnent of the intellectual skills objectives, but this may not be

enough to change a student’s attitude toward using these media. Here

the ICM can become the basis for an inatructidnql strategy decision that

might ‘othlerwise have been overlooked; namely, to expose the students to

as many different media (appropriate for certain types of -Ieaming) as

poasible, and to make this exposure as rewarding as possible."v’l'his

decision will affect media selection throughout the course, even though,,

theoretically, for the objectives in tHe intellectual skills ‘domin a

single medium (text) might have proven sufficlent.

| SWEAT generate hypotheses about

task, learner and medis {ater-

- actions vith regard to the ==

w
selection of effective and efffc-
{ent delivery systeams,.-

The ‘student will choose to use
effective modes of instruction for
the sccomplishment of stated
instructional objectives

.

l“;r

1

SWBATWtate hov learner and task
variables eay interact in affoct-
'ing the effectiveness of i{nstruc-
tional experiences at various
levels of sbstraction.’

SWBAT desonstrate, through the use
of & vritten exsmple, how manager-
{al factors often play a sajor
role in media selection.

1 4u2 toteraction by giving, in

SF2AT demons'rate the cessage/z2d-

writleg, a specific exaxple of
vkat might happen if thre nedun is

| changed, N
8

. " l 5 s

SWBAT state how cost factors are
affected by urlm delivery

T

SWIAT state a definition of the
action as {t relates
té Ecgar DPale's "Cone of Experlence]

1

SWBAT state the distinction between
psychological varfables, and cana-
gerial variables with uunl t
wmedia selection.

SWBAT state the functional nic-
tionship between geffectiveness and
efficiency.

SW3AT state the distinction betveen
the concepts message®and med{um by
writing a definition of each,

entry behaviors from unit one

The student will choose to ‘i=prove
-itstruction until most students
are pecforaing at mastery levels,

The SVEAT state the different types
types of learaing outcomes that a
teacher oight specify in {nstruc—
tionral objeczives

FICURE 2,
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Unit Three (Figure 3); of the course being used to illustrate ICM
contains two examples of motor skills, Qiz., the execution of two formal

.

instrﬁctional presentations. The first is present{ng a "traditional

ilecture“ with emphasis on voice control, body gestures, pace, etc., and
the second is a presentation with an emphasis on the 1n;e11ec£ua1 skill
of asking "leading quegtions."_ Since both these skills depend upon
behaviors from other'domainp,itb.necesaary to understand which part; of
the task are 1nte11ec£ua1 skills (in order ‘to properly evaluage their
atgainment) and which répresent a "motor Perfqtmaqce"-—the delivery of
the presentation. ICH‘helps the curriculum planner to see where #erf;tmance
must be divided into "knowing," and "doing" components. Hence, the

cdurse ﬁust now consider another ‘condition of learning associated witﬁ

s motor skills, practice with verbal/viﬁual feedback, In this case, the

strategy of microteachink seemsg Eo best fit the situation.

L] .
-
Teaching Skille
oy ettt
SWDAT execute both s straight lec- The student vill choose to sol~
) ture and & "lecture/discussfon” fcit feedback from peers oc
% type presentation according to [~ — 7] students for the purpose of i»-
;gidellnu for each, proving theif classrooe ekills.
- £ A
SW3AT execute a short (7-10 min) SWBAT execuze @ short (7-10 min)
lecture preseatation according to inquiry, type lesson, askfng leading
guideltnes, and scoring at least 2 or opening and proding type ques- .
out of 3 points on described tions. . N
criterie, N . ‘
1' g I . A
] 1 Lt
| SWBAT generate a set of five in- ’
] quiry type questions relating to '
[} s specific objective, ’ .
! - 1.
I I ‘
j
SPEAT generate an objective capable SWBAT generate an objective capadble
of being obdtained in a short lecture of being obtajned in a short in~
*ype presentation. dquiry type lesson.
'
. § —— -
L. .
SWSAT state the specch components of | |SWBAT scate the cifference betwee: ‘
an ocal preseatation by listing and | |recttation and inquiry type
writirg 8 brief description of each. questions. -
$ wvillchoose to use those techni- SWBAT generate questions that are SWBAT state the izportance of
| ques and procedures that theoretical- sppropriate for different types of . developing lecture and or discus-
ly would help in achieving instruct- leatning. sion skills,
‘icnal ob)ectives.

.. ’ / FICURE 3. .




Figure 4 completes .the ICM for the course _being used to démbnatrate :

ICM.

.

8.

One can see that the accomplishment of the affective objective';f‘, -

| PRt | .

LT

‘.

"_ . . w*
' . PR
R

unit four should be facilitated by the accomplishment of the affective

objective for' Unit 2. Likewise, the intellectual skills objective

[ vy

should be facilitated by mastery of earlier skills objectives.

Instructional Management Systems

¢

Civen a course to teach and s defined Given a course and defined student .
student audience the tescher chooses sudience SWBAT genevate an instruc~ -
[ to design or select an appropriate =] tionsl management systeu that would
classtoom macagement system. facilitate attainzent of the in-
N structional odjectives,
- -
SWBAT classify attributes of a group »
of students and envirouneats for the
purpose of produciag or selecting an .
instructional cindgesent system that
vill accomplish the desired object-
ives . X
SWEAT, generate hypotheses about the
outcomes of certain .inscructional .
masagement systess with regard to 4
different student audiencés, and
. objectives N [/

1
SWBAT deconstrata application of
rules or theory of student motiv-
atlon by describing what they
would do to elicit certain dehaviors

|

LA :

)

1

A

w3AT state the elements| of a be-
Eavioristic {nscructional manage-
pent systea such as ¥, Keller's

SWJIAT state the basic principles
underlying behavioristic and humab-
istic thaories of human behavior.

SW3AT stete tha >lenments of a huzia-
fstic instrucciomal cavircesest such
as one described by Carl Rogers

1

SWEAT wtate how the Lockean viewpoint is
represented as a "behavioristic” view of

SWEAT state how the. liebnitzign vicwpoint
reépr. 4 "huzanistic view of behavior,

human behaviors

.

SWIAT stgte the differerces between
tvo ¢ {cal vays of viewing the
locus of human behavior.

Student will choose to/design an effective
instructioral environaent

" | SWBAT state how ¢ifferent course oLjoctives often
require different instructional treatzepts N

FICURE &. Y
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g o DEVELOPING THE ICM
n The ICM's represented in this paper were designed in stages beginning
/" ¢ with the specification of the major intellectual skills, attitqdinal
' objectives and/or motor skills, to be accomplished in each unit. ,Thes.e )
' objectives are repr;esented below. Note t'he use of the standard verbs:

\ (Gagne and Briggs, p. 85).

~ 5 F

s Unit One - Student ‘Evaluation
\ Intellectual Skills = The student will be able to (SWBAT)
\ generate: an evaluation program based on the Criterion
Referenced Testing model.
Attitudes - Students wlill choose to evaluate thelr students'
classroom performance using the CRM where appropriate.

Unit Two - Media and Methods ,
: \.Intellectual Skills - SWBAT generate hypothesis about task,
\  * learner, and media interactions with regard to the selec—
tion of effective 'and efficient delivery systems. .
Attitudes - The student will choose to use effective modes of -
instruction for the accomplishment of stated lnstructlonal
objectives; i.e., an effective envlronment.

Unit Three - Teaching Skills
. Intellectual Skills — SWBAT generate an organlzed lecture type
presentation.

SWBAT generate inqulr'y type questions spontaneously dumng
( . a discussion type presentation.’
: Attitudes — The student will choose to solicit and use student
~and peer feedback for the purpose of improving "teaching
skills."
Psychomotor - The student will execute both a straight lecture

rand a lecture/discussion presentation according to prevlously
stated criteria.

Unit Four - Classroom Management
Intellectual Skills — Given a course definition, and hypothetical .
. student population the SWBAT generate and support hypotheses
about: the effectiveness of variou~ -classroom management
~ systems. ' :
" Attitudes = Given a course.to teach, and a definec:student aud- ’ '
lence, the prospective teacher chooses to select a classroom
management system based on theoretical considerations as
to its probable effectiveness; appropriateness for the learner -
and the task within the environment.

11"
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. | “ Theae objectives are chon‘placed at the top of the ICMa as thgy ath ’ ki

-

representative-of the cumulative learning from that particular unit.

‘ o The relationships among units can mow ‘be_ diagrammed (Figure: 5} One. cau’

‘ decide if they are sequential and cpmulative or if they may be taught in
= . ,o./- . )
anytorderc It is interesting to not&.;hat even if the intellectual sl P

.

skills objectlves appear to be independent of ‘each other, the attitudinal

objectives may not .be. _Ip other words, the poseesaion of a particular

, attitude or disposition toward an idea, concept, intellectual skill,

etc., may be seen to facilitate the acquisition and possible retention __,r
Coutad Objective ¢r Cosl ) : ¢
. ‘ . Graduates will be sble to plan, design’
. . i and execute criterion referenced instruc- S 2o
tion based on psychological ptlncipln X 2
of learning and teaching. . . .
l .; - ’ . .
L, l e A 1
Student Evaluation Media and Methods . Teaching Skills Classroom Management
[ T 1 1
. . . . 5
The student will be able to The student will be able The student will be The student will be able "
gmuntc.z: evaluation pro- to generate hypotheses able to execute a to generate an instructional
gram based on the criterion about task,learner, and lectyre and & dis~ management system thad N
« referenced model, media interactions with cussion session sc- would facilitate the attain-] ¥

v 3 g ‘regard to the u!ecuon

The student will choose to of effective and effic-

{1 Yuse eriterion referenced .-~ lent. delivery systems,
-jmethod of evaluating stu- - -

dents, The student will choose

design or select 'a sonage-
| : 4 | ] to improve instruction his teaching skills, ment system that is_ appro-
through the use of ef- ) :

. . priate for the leprner and
. fective and efficient' . the instructional task.

cording to prestated

standards, :
The student will 4
cuoose to improve

ment of the instructional
objectives.

The student vln qbou to-

delivery systems. ' . s .
-:F ] . } v - J | T C . .
Figure 5. ha l ‘- ot
Courn Goal und Related Unit Objectivu ‘. . T
* N ety . - N . ) - . ) 'y .‘
* of that knowledge,, skill, motor behavior or other learned capabiligy.‘ '
: . s h¢ . ‘ ; '
P ¥ 1 . - S, '
' After the intefrrelationships among the major unit objectives have

. t . ?
been. established .it is possible to describe subordinate "enabling"

. o .

objectives.

the student will acquire in order.to perform the major unit objectives.

'

These are behavioral objectives (;egrned'capabilities)

, To
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facilitate :I.ntc:pﬁution and development, of the ICM some diagrammatic
; . ' ) :

»

) - ’ conventions have been adopted:

" . 1. When different domains intersect a symbol designates the

b ™ -

’.‘."' T ;)..b. nmed;olhovavuminiomtionimt
.t b)-d-@— shovs an attitude input

/-\ ’ . c) —h- motor skills input . .- ' ;

. d) ==~ "intellectual skills input

. : 2. Relationships ﬂg objectivu in the same domain crc shovn
: s : with straight lines in a couvcntioul flow charting manner: _If the '

standard verbs are used to describe the lparned e{paimtiu the developer
vill have little subsequent trouble in determining the type of learning
being represented,' and he can then ntart diagramming the tdationahipo.
The htonoctm\kiu- hicmchy t-ninl rohttvcly the same as described
by Gagne (1970), where problem solving is recognized as the highest
_ order skill followed by rules, concepts, and—u?crhijmtiono. respectively.

; By looking at the -ii::i:.inunectu]. skills for a unit the designer can

5 begin a "task mly-i,n:" One procedure for eonctm&ting this hierarchy
¢ ' 1s to ask the following set of questions: ‘
A ‘ 1) To define "Problea solving” objectives: "What problems will
o ‘ ' O the student be able to solve at the conclusion lof this unit‘l"
’ T 2) To define "Rule using” objectives: “What set of rules must =
’ \ . .tlu learner apply (learn) in order to'ooin the mw: ‘
“ ‘ . problems?” h . o .

! 3) To define "Concept” objectives: "What eoﬁqopu (categorizations)
must the student apply (learn) in order to-use subsequent
rules or procedures?” A




. hieurcbical mamer. Notice the use of the work learn in parentheses

) A I ) v i i

f 12 i :
4) To define ."Discrininqgtton" objectives; “"What diacrininatlons - .
- mta student make ‘klearn) in t.he process of differegtiating
between ati:ri:butea of different concepts?” '
"I‘hel answers to these questions whl pr;.avide the o%jeet:lv_e,s' for the

intellectual skills domain, and these objectives can be dhgrmedin a

above. ,In tbe process of doing a task analysis thgre are mny_'discrihin;-

tions, concepts, rules and othet,typea of behavior that the learners,

for -whom the instruction 1- being designed are nm; to possess. , For
instance, if we are teaching utomdhte algabn we assume that the- ‘

student can add, -nltiply. subtuct\ and glivide, he can solve simple

arithmetic problems in a base ten system, he can cm~mt, etc., The ‘tack '

an.;lyaiu will not dissect the task all the way down to performing "~ . 5
simple ;rithnet:lc opetation; because we expect. th; .tudenh can’ fa.call -

and use these Spuati&nx since timy q-ed them in the previous course

"elementary algebra.” Likewise, we don't expeét to .have to teach'the -

student to read, or write numbers on paper. The task ami'yah. lool\u at ! -

the behaviora ve ¢xpect to teach in otder to enable the ntudent to 4

yer!or- the mticular teqinal behnvim we hnvc deacribed . I\
The task mly-u for intellectual skil then. ulcro- contd.na a N

cowl‘a.tc lucrar&:lhy of all the subordinate intellectual .ki.lh. The
starting and .t:rnin.at'ioi points are usually described by the level of
the le‘fmr. and many 1uu.|;atfono are made’ about pr'ev;oualy]cqaired
behaviors that will -affect the learning to take place. '

‘Whether attitudn nr.c.prfnry or secondary to intellectual skills

in our public. educational ‘institutions 1s a philosophical argument that
one could not cxpcct to answer in nny -hplé way. However, after being

h ¥}

-uud as .ducati.oml -goals, tbey are too often forgotten when it comes

to phnnin; inl.truction to achicvc them. Attitudiml obj.ctivu may be i |

14 S
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. skills is designed into the program so that a high degree of fnéility
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specified as a sequence 3f desired dispositions which the learner might

qhibit through self report or acti_.ons. There ire b{aically two approaches ¢
i_n the ligerat;xi'e that -;y'be useidlin deai_gging instruction to change
att}tudea (or fornulate new ones). One is based on the information

vnpproach described by Bst:ea (1972), the other on the "behavior change" ,~'
approach described by Bem (1970). With reprd to interrelationships §:
between objoctivels fm the diffarcnt'domino, Estes' approach would
_make use of v!‘b.l information, and Bem's approach would interface \dd\
‘intallectual, or even -oé okilll.

Estes (1972) found that information about the magnitude and proba- .
bility of reinforcement (even though the ‘infomtion may be false) can
f‘cilitate attitude change. In this case, the lu'rner could be supplied

—

with verbal information presented in a logical manner b‘y a credible

‘source, and if he "learned" this information an attitude change vould

. probably accompany it. Bem theorizes that attitudes should ‘follow behavior

»

(1970, p. 57). Although this is not inconsistent with Estes' approach,’
thu implies attitudes of cctuin types, e. ﬁ., toward the subject matter
being studied, are likely to he more poaitive after the o/t-t:ent has
mastered that t}bject utte[‘ This makes intuitive sense, since we
would expect someone that could "do" statistics would be more p&sitive. .
towards it than someone didn't learn it well. If we were trying ‘to/
facilitate ;téitudc attaimngt or change by thh‘ approach %e would vish‘ .
to design our instructional system so the Mteuhctual; -\Eilll‘ are attained
under the ;ost reinforcing conditions, and the subsequent use of the |
with the new skills is attained and maintained. The relationship between
motor bc‘h‘avior's and uttitude; would seem to follow the same model;

reinforced i_nctugnm learning, successful performance of the terminal
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skill, and maintenance of the skill.

’ ' Inpl:lc;tions of Interdomain Relationships.

Much instructional n;thpdol&gy recognizes. interdomain ielationshipa.
" For instance, the d.rivet education student lea‘ma "the steps" in pulling
i avaydirom a curb. .Hherm the experienced dr.iver prbbably does not

.~“think of the independent steps, the learner can facilitate beh;vio;

uquisitioﬁ by "talking it though.” In this case, _verbal information

serves as an "input" for the deoiréd .lulrning -outcone.. ﬂ’égar' skill.

The function served by the verbal information is -one of providing a

» P
cognitin routine for sequencing .the motor performances to be lurned.'

. I!' we observe how other donina of educational outcones faci'litata motor

Bkills learning we can see that att:lt:udes probably play a role,. in that

) they affect the peruvennpc of a atudent with regard to the worlz

thui-ite to beconing proficient. - ‘

- Interaction also ‘c:d.st&'j between tyve.-' of' ieatning. Sty =~ .
domains. . Ihe'tortelationshipa are diagrammed in a n:trix form in
Figure 6 showing the inputs-or ;nabling 6bjm1ve:}nmg;ona dm@-m '
and'the out;)uto or be'haviori to be.lem;d ;long,thc othér. In order to ~

' ‘se%{lnt function "attitude behaviors" might play in learning- "intell'eétual
'.uu." f£ind ‘attitudes on the "1npur." side of ‘the ntrix (top) and I. 8.
on thc output (left side) and fouou the column and row to where tbey .‘ . .
1nterucr., e.g., the function served by developing positive nttitudeg .
wuld seem to be notivat:lbnal in that changin; an attitude beld by a
njority..kof' the targeg andlmce"v‘ould lead to better acceptance of
subsequent intgqllectual skills instruction. The rchtionihip between

the attitude and the intellectual skill (course level) objective might



Cognitive Strategies

FIGURE §

DOMAINS = ~ FUNCTIONS MATRIX

,

Verbal Information

¢

Inputs
Motor Skills

\ .

Attitudes

] 1nce11ectual skitls

One might develop styate-
gles for developing new
strategies. (speculation)

Nerbal information may
mediate a transfer of
learning allowing
learner to adapt old
strategies tO new
situations

Dogmatism, field dep~
endence, etc., may af-
fect lecarner's ability
or perceive nev strate~
-gies,

A

A repertoire of P.5. skills
probably lead to a generalized
"gtrategy" for solving sizi-
lar problems. Gagne (1968)

Strategies for memor=<
{zing work u-ringo
facts, or organizing
meaningful imowledge
Eg., Megamemory
research by Flavell 5
Rohwer

A auader of studias show
thac the loaming of cae
sot of information influ~
ences the learning ¢f a
second sec (Ausubel). |
Many theoties imply or—
ud.uuu into pnn-
sitions "assoctative”

in sature, (nm“r)

Haat upon

reading may be depen=
tor coor=
Kination.

Ceyer, p. 60)\
Clinical application
(directional atunu-
tion)

Attitudes about source
affect pegception and

probability rthat infor=
mation will be learned.

\

A

Appreciation of classification
routines may lead to ability to
make relational or associstive
“propositions” enhancing verbal
enhancing verbal learning.
Klausmeier

Strategies for leaming
fhev motor skills =3y
exist e.g., patterning,
faded cues, success-
ive approximation,
cognitive routines

Provides cues for the
sequencing of a motor
parformance.

loped in a pro-
essive manner so
that part skills may
combined to form
more complex skills.

+
‘Probably affect effort
lesrner will put into
* learning new skill or
improving an existing
one, - .

En;:uuvc subroutine which
governs the pattern of re-
sponding 1s an intellectual
skill chat may be previously
learned. * - Tagn¥

The ability to self
snalyze one'’s atti-
tudes may be facili-
tated by learning a
cognitive strategy, e.3.
atrategies for molvtng
dissonance.

May input directly
into some attitude
objectives; gives
learner expectation
.+ of reinforcement
available for uki.n;
certain choices.

The attainment of a
skill leads to a more
itive attitude
toward the use and
value of that skill.

Att{tudes toward per-
sons, places or things
are mutually supportive;
changing one may necess
{itate changing many.
(cognitive consistency
theory)

The attainment of I.5. may
lead to a more positive
attitude if.their practice
is reinforcing to the
learner.

»

~

Affects vays learner
can approach task of
lparning new skills.

lmt into “i
any level, !

(mhc
And te learning
transfer

also
. may servd as advance
organizers
Defined concepts
may first be learned

__as verbal information.

.

A positive attitude
probably facilitates
motivation needed to
make work of learning
worth doirng.

A negative attitude
probably serves as a
perceptual screen.

A hierarchy exists within
the intellectual skills
donain so that learning

2 higher level ill is
facilitated by rfcall of
_previously learndd simpler
skills.
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/
be dugtmd? shown in Figure 7.

4
Vi
hll,
L

,f ‘ | 1ntellectual
,' Skills Objecgive
/, B (course)
, l{ Figure 7 | - v e :
Subordinate : .
Intellectual N 4

Skills Hierarchy

[ ] .
- : A
\ \

Attit!ld& ’
s ' Objective '
» » 2 ]
1 . : /
) This diagram implies that attitude change precedes attainment of the ’ i

intellectual skills and therefore the instruction should include methods

and content aimed at attitude change 1n*the orientation atage‘ of the

—~—

. course, i.e., before "skills" hstruction. . ’ . 2

-

Diagrammed differently as in l’igt_:re 8v th. attainment of mtellectual
skills is seen to be the input or colpetency preceding attitude ch;nge. j
In this case, according to the mtrix, the . learner atta,iu a more wdltive

“  attitude due to the development of a skill with reigforcing pp_tentigl. il

. L
L] - - . v
Intellectual L _]Attitude A
P Skills Objeccﬁr Objective : .
. i - ‘ n o ’
" Figure 8 ~ .
"y ¢ . L. Subordinate ; .

Intellectual g Rer
Skills Hierarchy ;

p . J ' ml . o )



" In ﬁgure 9 a new dimension is added to the curriculum.

Intellectual "Attitude
Skills Objective Objective

. 4 l g h . -
Figuré. 9 vt ¢ "

Subordinate  .x| -| Verbal
LR Intellectual "l Information
' Skills Hierarchy|

" Objective

|

The deoigner hu now added another conpetency to be atuined by the

lurner. i.e. the verbal ability to state mething With regard to -
changing an attitude the learner may be stating the value o£ eoneth:lng,'
the rationale for somthing,' etc. Here the n;ttainnent of the attitude
is to be faci.iitnted by two factors, the verbal information behavior and
the intellectual sk.‘lllq behavior. The most efficient instructional

dec:laion would probably'be to elicit the verbal mfomtion behavioz“

’ﬁrat since a more positive attitude should facilitate attainment of the

1.S., and since it takes far less time for the learner to atthin the

V.I. skill. ' 3 ' e

il -
Probgbly one of the most ca—oﬂ interdouin relat."ionships encountered

by the mstrucﬂoml designer is tbat between Verbal Information and

Intellectual sun-.- It is mtobable that 4 designer‘is interested in

the co-plecc henn:hy of 1.S. ﬂecelury to attain even. a lodest: proble- .

aolving gompetency. One reason -:lght be that there are nny vayc to .
lvc most pr‘oblul (or clauea of problen) and mstructimny ve

gmnny focus on only ono or a few approachu at one time. .‘nutafou,

the course curriculum is' but one example of what "might be possible.” -

s
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Secondl)", na‘hy pro?iem sol\.ving cohpet'edcies involve the use of previousl;
lumed problgm solving skills. concepts, etc. In this case it is nor.

uecessary to c;iagrau the .entire hierarchy of 1nte11ectual skills, but

N rather to recognize how they are being malled and related vthrough che

’ uur of verbal informtion -As an example("#(ﬁe pro em s:lving skill
is generate hypothesi I,‘ith regard to the efficiency of two diffetent
instructional ‘mtho«;o]%$

r

es," the learner must knov the relationship
between the concepts, ;

f:ienc&. effectivendds and cost. lle‘caln learn
this relationship as \'rerbgl" infornition, and we would expect' that would
be enough to allow him to solve’the problem, if he has priviously learned
the rule: a;,nd concepts expresset"'by simple functional relatinnship;.

.The ICM for relating the 1n:§_11ectua1 skills and verbal information

objectives would look like Figurd 10

’

Intellectual . Co "
Skill Objective : :

/

. . Figure 10,

"

Verbal ‘Information| ° ' P
Objective

R ;

In Figure 10 a verbal mfotnaléill‘a objective 1is replacing a portion of an
N utellectual skills i\iernrchy. t because it doel;n't eﬂlt, but rather
becauu it has been learned preﬂ.ously and is Jnow .being applied in a new
context with the facilitation o& the newly acquired verbal information. .

Often it is the case that;d fcv new 1nte1]_.ectua1 skills, and intellectual

. : skills frodf previdus instruction are linked in the instructional curriculum 1
t . as shown in ?igute 11. ) . ,
. ;. . . .. . ‘ {

. l S . . - (8
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i Problem Solving ﬂ .| Verbal Information

! o ‘Objective . mediating transfer
> - of Rules
Verbal information ] ' « p
.. ' | mediating transfer . " Rule Using h
. ‘of concepts Objective

' B Verbal -nformation [ Concept ; *

““::' ~mediating transfer Objectives*
= of discrimfnations

FIGURE 11, . v

. . .

R

.

Diagramming these rel;tionahi s makes the Vaasnnptiona of the curriculum
: ) “o'r instructional develope}' .L obvious, i.e. what skills are and are
not being taught, and vl‘m;: skills are being transferred in. The verbal
information objectives are generally w from asking the .q?eetic;n,
~"tht<shou'ld the students be able to say of remember about this problem,
rule, concept, etc?" If having the student memorize something serves as
an input to an intellectial skill 1t may be serving a transfer function,
in which cdse it is being ;ssmed a portion of the intellectual skills
has been previously acc;uired. ‘ . ' )

The process: of conatmcting an ICM rgaénbles Eh.e'procesa of writing -
£ . a conpute‘r program., There are many ways to accomplish the same ends but
.~ some are i\ioro a‘ificient than others, some are easier to construct tl_'xan

others, etc;A\ It is not only possible, but prob:;ble, that two persons

given the nn‘t‘ objectives would map them differently, for as the reader

can see that the process is more a set of guidelines than a scientific

-
. v - '

.

ptoc;duc. It 1is the author's opinion that instructional eurriculum

) ' s 22
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mapping could open a new line of inquiry for the educational researcher

as a conceptual fram%rk for ~investigating different teaching methods,
.cutticulm aequence, and course content. It should help the curriculum
developer analyze the assumptions he makes of. the lea\tr 's prior experience.
' Y.It should be of interest to the nied-ia researcher in analyzing the effects
= the delivery m§e is lik.e]:y to have on objectives other than intellectual

skills. . . t

D

.To date the process of instructional curriculum mapping is more
conceptuhl than operationalized. It i§ hoped that the idea will seem | . .
attractive to others who might havé some insight into technical approaches
to better operationalize the procedure. At the least ti':ia author would
enjoy dialogue on: the merits or shortfalls of suﬁh technology and ﬁopefully
eome: vill wish to share their insights into procedural development.

- .

wW/jc/w-3 ; . - \ : ; 3
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