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/ - PREFACE
| ' f MR .
) ~ The documentation of ‘large-scale/development endeavors in
- A -

-

, .
education is ‘g phenomenon with whj;y/the educational R&D community

has had modest experience, since there has been little large-scale

‘ \ 4 . ) .
// - development to document. SWREK«documentation experience confirms
/ ) , ) ' 3
the applieability of Derek/Price’s conclusionfregarding the litera-
. ’ / e “
. turexof research and the¢ literature of'devefg$ment.
v . / L}

-
. . . .

A scholarly.publilation is not'a piece 'of information
but -an expression of ‘the state of a scholar or a
group. of scholars of ‘a partlcular time. We do not,
contrary to superstition, publishod fact, a theory,
or a finding, but some complex of* these ., . . . If °
the paper is-an expression of a person or several
- persons working at the researelt front, we can tell g g
v somethlng about the relations among the people from
. thg papers themselves . . . . It seems that
technologists differ markedly from both scientific
* and nonscientific scholars. They have a quite
different scheme of social rélationships, are dif-
. ferently motivated and display different personality <.
: - traits [Prlce, 1970, pp. 7-9 ] '

. Clearly, the published paper is not, in general, the
end product of a worker in a technological subjecty he
appears.fo be instead concerned chiefly with the

. production of- an artifact or process. What then is
the role of .literature in technology? 1 suggest '

. ] thatfor the most part it is produced as an epipheno-

’ MR : menon. It comes about because many technologists

’ have had scientific training and know full well the i ,f
code of behavior of the scientist in which publicatld\
is not merely right and proper, but a high duty and a
. ' behavior expected by peers and employers . + . . In s
general new technology will flow from old technology rather "

than from any.intetaction there might. be betwegn the :

analogous b eparate structures of science aqp technology

{Price, 1965, pp. 560-561]. - ° \ )

V4 . 1 T - .-
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i
MRI experience has been that the coursé of'a wellrmqnaged develop-

A 4 .

)

N xnent effort produces considerable documentation but that a good deal of
] M +

r 4 . v -

»
the substance of the 1nrormatlon exceeds structures and strictures of °

journzl publication. [he journal 4rticle coﬁgtituteq an available
medium, but the laundering of the information,required to use the medium
. . ?

L]

often washes out, the message.

v
.
* A

; .
SWRL has found 1t unproductive to treat information and documentation

in the abstr#ct as ae''communication prdblem A more useful approach is @ <.

/

hd to consider operational/means of making information pertinent to large- '

. ’

scale dev lopmenﬁ in education conveniently 'available to vWnterested . *
. )

audience¢s. This perspective directs attention to specifying interested

- audientes and devising communicatién compatible with their needs~to-know

characteristics. SWRL information architecture recognizes several
- h ]

. . audiences. . .

A . D £ ' . .
. 0

s
Staff involved in the development per se and the contract sponsor
. 4

»

. are two of tjre most immediate audiences addressed by SWRL documentation..

Bommunicatnthefevant to these-apdienbes is handled by SWRL Technical .
. /’ . ‘
Notﬁi\and.Technical Memorandd that chronicle the course of SWRL R&D. X
. . . . , - PR

These 40cuments/range in length from a few to a few hundred pages dg- .
) .\
pending uporr their nature. Some 200 ¢f these Technical Notes and -
N\, ’ .
) Techmical Memoranda are issued durimg the course of a year--a stack .
. B . ) .

several feet tall. v
] » .
\/ ’ “ ' A ' ¢ -
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.gl - -
A third audience is the invisible colleges -ty which SWRL staff
Ly -actively participate, Collegial exchange of selec Technical Notes
End Technical Memoranda serve‘this audience adequately. !

" *
- ¢
\

Another audience ,is product users.. A volume’of product working
papers ghat brings together the documents associate‘di,th the development

of each product is iséueq at the time the product is made available

. for general use and provides relevant information for this audience.

L
. '
-

. This leaves the general audience of students, scholars, and other

0 * N
‘members of the R&D community in edycation. SWRL vdechnical Reports and
- . *

Professional Papers, largely accessed via the ERIC system, are directed

to this broad audience. Journals, professional meetings, and -other
classical scientific and technical information exchange mechanisms are

. also used. ° ) ~
v
v /

’

~

o

+ . But each of these mechanisms involves a packing and rationalizing «

of information into independent pieces that inherently involves time
N\ * - ‘ >
“delays and loses some of the original flavor of the work in the process.

’

) " To réduce_thg time interval ‘and retain the freshness of the work, an
P 4

Annual Working Papers series has been initiated. The thematic topics
that provide convenience categories for representing {nqhiry completed
A P during the past year that is of timely interest to.a sector of the

educationalyR&D community will be identified. The documents relevant

4 e
to threse topics will then be organized into the volumes constituting
. , . < .
Vi -

\
|
l
E o
|
\
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the Annual Working Papers fdr that year. '"The Integﬁﬁtion of Content,

‘

n Instructional Design'" 1s one of four

and Skills Analysis Techniéues
~ s -
Thd otfer three volumes of the 1972 SWRL Wo

Task,
such

rking

volumes for the year 19;?.

i

/

Pgpers, ndéilable thrqugh the

i

[
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THE INTEGRATION OF CONTENT .TASK, AND SKILLS ANALYSIS TECHUNIQUES 1IN
INPTRUCTIONAL "DESIGN . .

- » . . L]
David W..Bessemer and Edwafﬂ L. Sm1th L, ‘ . .

o
\

S

The structure of knpwledge In a ‘particular suhject-matter disci-
7 - ¢ ' .
pline and tlhe structure of behavior ip a given task-skill domain are
c . . M - y ’ .
often regarded as unrelated or even antithetical bases for the system-
» .
‘ d ¢

atic desién of~ ihstructional produets and ptocedhres. In a more~ --

balanced view,, both kinds of-sttutture:are complementary facets of a, t
well-organized instructional system. But an adequate methodology‘fov e

b .

integrating the -two Structures remalqs to be. demonstrated F “ .

1
& . N . Q"' . e

The present volume document g proétess toward a methodology of

instructional design founded on the position thabkboth learning to know . \

- PR N

and learning to do are esserkial to the effectiveness of a ghven course
N . ’p N N s

\ .
of instruction. The methodology developed thus far deals %ith the - .
. ‘ 2 - ' 3
organizatton'of a coordinated, structure of knaisledge and behavior

~ N . »
N - ?

representative of proficiency in a &pecific‘subjebt-matter area. The

methodology does qot yet provide routlne procedures for the derlvatlon T

-~ . . L

of instructional products and procedures, but lays the'foundation\for

such procedures. ’ g 1 . N

'_The apprpach taken'here ae;eloped out of points of vieo from many ) ) -
soorcee; the work o?ﬁkuhn and Sqowab.on the structure of knowledge;
the work of Gagné; Scaqoura:.and others on task-skillesanalysgs, types .
of leaf;ing, and the role of.transfer in ingtructioq;‘the work of E

» . - .
Tylex, Bloom, aaﬁ others on the specification of instructional domains;

and the work of Simon, Hunt, and others on.an information processing

approach to the analysis of behavior:, All of these aspects are brought

’

.




e

.

together into’s coherent methodology through the following basic .

.

- .

assumptions: . , o~ \ , . -~

\ 1. Any subject-matter d{scipline is unified by a set bf inter-
. - v C PR

related specialized conceptual systems. . .t

2., Many of the specialized conaceptual systems Qf'é discipline . is

2 . i : L
share common logical' structures, and can be categorized by

-

k
a few types of structural forms.

3. Knowledge of a concebtual systém and abilities im using that -

N system can be inferred from a defined set of observable

-
. » v

-
- C o . ]
‘ behaviors characteristic of that type of conceptual system,

-

4, Common information processing strategies are applicable to

the utilization of conceptual ‘systems sharingjkcommon

IS !

structure, . 5

5. Appropriate instruction will produce ssizeable transfer ?5>- .oy

inter-related techniques of analygig: content, task, and skills. In * |

content analysis (I)Atypes of gonceptual systems characteristic of a \

discipline or subdisciplihe are-identified, (2) networks of analytic N
s =

! A . - . ‘ - ) . d
, concepts arg [urmylated, providing a repgresentation of the logical
structure for each type of system, and (3) specialized copceptual \
3 . \‘ ) . . ) -
- systems are categorized according to type of network it exemplifies. .

“ In task analysis, performance requirements relevant to specific types
7 . ’

of conceptusl systems are\idqntified.'~¢hese requirements are stated

. .
. as input=-outfut relafgons between analytic concepts in the same network,

. e
, ( y . .
4 ~

ERIC © * | | .

s .
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. /
thus defihing tasks.by means of theirsconceptual structuge. In skills
- —7 . . . 4

. -
[y M -

. ’ analysis, effective information processing strategies for the perfor-~
b ‘ 4 -«
mance of particular stasks are described. Thesk are prescriptions for . v

¥ behavior defined at a psychological level, and provide the basis for

| % . . .

- planning and predicting transfer among tasks and across content.
\ ©* The-papers presented in this volume are divided into two main

! sections, - Papers in Part 1 egent the theoretjical rationale under- '
. . N .

.

\
lying the proposed methods, and describe the procedure for skiils
. o ¢
‘\ analysis. Papers in Part II illustrate applications of content, task,
e~ . - 1y
and skill apalysis in the science inquiry area at the primary=-grad

t

level. MAbstracts are appended éummafizing additional related papers.

4
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v . Working Paper 1 ' .

THE ROLE OF SKILLS ANALYSIS IN INSTRUCTIONAL DESIGN (TN 2-72-50)

* David W. Bessemer and Edward L. Smith ' ] -

Skills are inferred psychological processes employed in the.per-

-
.

formance of a task. -When performéhcé changes as a result of learning, -

"there is (bv definition) & corresponding change in the operation of an

’

underlying skill or system of skills. In retent years, an awaremess - ’ o

Iy

) &  has been growing'a'moﬁg those challengéd with the solution of educational R

problems that a scientific understanding of skills is an important fdctor
3 ¢ ’ =

in the design and development of improved instructional systems. The

capacity to achieve such understandings and to apply them in solving

educational problems, howevetr, has’ yet failed .to .increase substantially.
The technology of skills analysis remains .in an unsystemdtized
. - . .
‘ state. There is still considerable confusion about how skills should <,

-
.

be ,conceptualized and related to content and tasks in an educational
context, There is little,agreement on the appropriate level of

analysis which shauld be adopted in the ﬁescription of skills, nor

’ 3
is there much tonsensus on the methods which can be ysed to derive
useful and accurate descriptions. Past attempts at skills analysis

[4

. v .
have employed widely varying methods and levels of description.

* Several examples of skills analyses illustrating various approaghes _,

have been discusseh in a recent review by Glaser and Resnick (1972).
From these examples, only the haziest sort of image can be formed of
A t . .
the kind of product which can be expected to result from skills i -

O ‘ana1y§is and, the ways in which the results can be used to improve

instructional procedures.




" -

4,

iy - ’ . '
" is selected which may serve to maximize the utility of the results. ~....

" ‘A method of dﬁalysis is presented, and related to content and'task

-~

A new approach to,skills analysis is presented bglow. The

approach has been formulated in a systematic way which contributes
./ ’ ' '

to the resolution of many ,0f the uncertainties which presently

. H

¥ 2
surround this sort of enterprise. 1In the sections wh@ch follow,

the uses of skills analysis -are discussed, and a‘levgl of description
. . ;

analysis.:!Application of the results is illustrated in relat‘on to |

the,desfg§é~f instruction to achieve lateral and vertical transfer.
. R . ) v_ .“'

. - Ve

USES OF SKILL ANALYSIS ‘ .

Skills analysis, as conceived here, results in a/description of
’ /

psychological processes operatiQe during performarce ‘of a given task.
Such a description cons{}tutes the central component of'a;theory of

performance for that task, and is essential as a foundation for the

. ' ‘ ' /
design of effeetive instruction inyolving that task.

5

There ‘are at least four aspects of instructional design, including
*

s

épecifiéation of 1) outcomes, 2) assessment instruments, 3 sequencing -
r
S - a

‘of outcomes, and 4) specification of an instructional procedure for
S .

each qutcome. fhe way in which a theof§ of performance,can be used
‘ . -

v as a basis for deriving sqch}igggégisations has Important implications

-
~ o f .

for what the theory of pepformance shou}d be able to do, in terms of

. ' n BN ) :

the kind’ of inférences whiéyﬁ;heugheory
. ,_:§ .

(¢ Specification of Outcomeé“w_f'qu [ . y
- ye *

v
a -

by, . ‘ ~
. For a number of years it hgé bein gé;erally recoghized that the
- N «

goals of instruﬁtion could not be defined merely as "knowledge" or'

A LN

- 1/ .
+ . . Lo
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Ve L
"understanding" of a certain domain of content (or information)
. ¢ 7
cons1sting of congepts,’ facts, relationships, and principles. Such

»

a definition implles that some sort of cognltive represen;jflon of the

~

_ content daomain h?s been ac4uired, but does not indicate what an

. .

' individual shoui be able to do 1n that domain. Without a specifica-

2
.

tion of the tasks which one should be able to perform, the ex1stence,

much less the utility of the cognitivE representation cannot be
L ° R .

[N

. demonstrated. ;

In reactiod to the vagueness of educational goals defined im terms
\ , .

of content, the'more recent emphasis has been on behavioral objectives:

The originators ’of this emphasis (Tyler, 1950; Bloom, 1956; M;ger, 1962)

have been primarily concerned with providing a firm operational basis
L]
for évaluation, but such objectives have been used more and more as the

basis of planning instructional sequénces and strategies.

\
Written at}various levels of detail, be?avioral\objectives are
. , . N
essentially tai% specifications. The stimdlus conditions in which

s .

performance is ‘o be observed is described or at least bounded by

implicit limits, and the response or responses which qualify as.:

successful performance are defined. While behavioral dbjectives

e
are sometimes rightfully criticized as too narrow in scope, or

\

-as obscuring the oyera&i organization of content, the value and
N . N I

- ~

necessity of defining tasks is now commonly recognized.

N V

Not so commoql& rehngﬁized however, is the fact that a variety
o \a\ o

of educational outcomescah r@sult from instructionsoﬂ a particular

task, even when all students fully.master the tagk. To specify




N
« ! M *

1nstrqu1onal -outfomes, some descriptién must be prov1ded of what is

learned, or how the observable task performance is carr1ed out. - In

complete form such a descniapion would st%fé what the underlying
. \ ‘ ) *

skills.are, how they operate dur}ng task.performance,'and how they

Jx" ~

-

-

.
were acquired or reorganized dnring instruction. - o i
’ Evidende:for diyersity,of learning ln th: same task is abnndant \
in psychological researen'on'learning. A conéidera?le portion of
« i . >
research on learning is directed toward analyglng what 1is learned

.

when a human or animal acquires the ability'to perform some task.

3
»

One of the clearest examples of alternative modes of learning and
M » N N * R
» C.
performance in a simple task comes from research on concept

%

identification learning. One ‘can-learn to perform this task either

by discovering“the‘claséificatien rule required to correétly'sort
N . “ ' /

_positive and nekative exempﬁars, or by rote learning stimulys-response
¥ .

associations to each exenplar presented. There is nothing ip the

- ]

or1g1na1 learning data which clearly different1ate§ Fhese ‘alternative

}; A ¢ . ‘g \ . ~

outcomg§. However, as-Lowenkron (1969) demonsfraged, quife different

. performance results on subsequent reyersal tasks, or in.classification

of new exemplars: The rule learning subjects can éorrectl& classify
new exemplars whereds the rote learners cannot. The rule Learning\
subjects reveree.rapidly; but the rote learners slowly.

A similar’phenomenon‘shgws up in learning-to-learn s;udtés in

a

animals. Both cats and monkeys readily acquire the ab ty te perform

the cats being’®

one-trial peversals in a successive position paradigm,

even more rapid learners than the monkeys (Warren, 1946).




-11~

-~

S

. Subsequently, the;moﬁkey can immediately perform an object discrimina-
tion learning set at a high level, whereas the cats respopd as if

A -
. they had received no prior training. This is true also when the

successive reversal task\{f based on object cues, rather than.

positions, although in that case the monkeys acquire the reversal b

“learning set more rapidly than the cats. ‘—”/ ;

Both of these examples indicate that the supposed operational & .

- p?ecision of behavioral objectives is largely illusory. No successful .

science has yet been Quilt which deals exclusively with directly
4 . . ‘

observable events, and the behavioral sciences will not be the first

PY . .

exception. All sciences find it necessary to postulate unobserved

-’

{or unobservable) entities and processes which relate to observables
N . . r ’ .
Y \

~ in complex wa#%. It is ‘true that the job of specifyingequtcomes in

b

terms of skills will be more difficult, the nature and operation of

skills will have to be inferred from indirect %yidedce. Nevertheféss,

I ~
i

y» the gains in realism and power of prediction should make the effort

w

worthwhile. “

+ « fn
F

Recent developments in psychological studies of learning .

indicate that pureepperitionism-iﬁAthe style of the 1940's and 1950's

1§ quite dead, 'All theoretical positions have been augmented by

o

a diverse host of mediational, information prqcessing, or statistical

sampling mechanisms which increase both the precision and testability

[y

\

’

of the theoretical conceptions involved.

|

| e . Coe o
| In summary then, outcomes must be specified.in terms of skills
|

if the generalization or transfer potential of instructional outcomes

-

is to remain under control. Specification of skills requires.the

o\
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-

development of hypotheses about the skills enabling task performanée.

- Yy
such hypotheges mediate*predict{ons about observable phenomgna, which

*

-

permit indirect .verification of the hypotheses. ‘ !

One common reaction to arguments' for speeifying outcomes in terms

-

. of skills might be that there is little reason to care how,.the task is
. J

1 [N

pérformed just so that it is performed. This reaction- would be entirely

(Calid if the tasks included all the performances which the instruction

1

.

S v : , ¥
was imtended to enable. HoweverY educatioglls not provided simply Q;\'fi
for the purpose of enab®ing the student to 'perform the items. of a

v .

. posttest, The whole justification of edfication is to prbvide the

»

individual with capabili;ieg\which can be wsed to handle the ° .
, . 7
7 requirémqyts of various @dverse circumstances which the‘Gégaries -

of life present. Thus, the particular skills which:Zre acquired

make a great deal of difference in what kigds of new situations the

—

student will be able to handle.

Presently, it,ig impossible to anticipate completely what will .
- be required,of any individual once he leaves the educational system,
~ .
This is particularly true when the rapid pace of cultural and

technological change is Qonsidered Nevertheless, iL should be
. {

possible to determlne what skills and skill systems have the broadest
' transfer potential. " The "ecological validity" of outcomes could also

be investigated empirically, by examination of cultural practices in
L3

.
relation to various disciplines, as well as the projection of future

trends in the development of ,disciplines. The classical empbasis on

.

' “understanding" was correct, though #ncomplete, since it was based on
. ' ° (

o




Kid

the notion that general cognitive magtery of a system of "ideas in a
- L4
. . »

.

[}

>

discipl}ne was essential in d?aling with novel situdti'ons related to

)

that discipline. ‘ .
. N
[} - -
(2) Specification of Assessment .
T~
R !bis problem is closely related to the first. If a task can be

performed in more than one way, then syccessful performance bn items
. - N .

~ Ll

*
of a pérticular type repredenting one task does not indicate how the
. LN

s -~
-/ task‘was performed, It also becomes very difficult to think
» 4 e -~ .

realistically.in terms of psychbmetric models in which ability

. a

(and items) are arrayed on some continuum from low to hfgh ability

. (or easy to difficglt items). ‘It seems much more realistic to think -

’
£l

. of varjations in performance among students as résulting’ from different

& . 1 >
ntypes of léarning so that sdmething akin to Lazarfeld's (1959) latent

. 0
3 structure model would be mére useful.

If the processes underlying performance are tonceived of as s

coTplex interacting system of skills, with an overall probability of
N . g‘
o

correct response generated as some function of¢the probabilities of . )

successful operatfon of various components, then a quite different

view of testing seems in order.

¢ -
Suppose first that alternative skill systems are postulated as <

the gasig\of‘fask pérformance. In this case, the objective of testing
i‘euld'be to diagnose which system ié operative in the individual

case. On the othFr hand, if the operation of a particular skill system
. ,

has been.established, the objective should be to diagnose the
. R ]

“«

effectiveness of the system's functioning.
3 [ ) L]
“*»
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Aruitoxt provided by Eic:

“lb~

‘In either case, a complex seffes of items seems to be called for,

rather than one item type for a particular task. Based on the kinds

of hypotheses which were discussed above, théagﬁems can be carefully

designed to permit inference$ to be made concerning whether or not

.

the intendkd skill outcomes were achieved. Items cgn be designed

to tap various skill cpmponents separately or in combination, or

¢

v t ) . a
—designed to manipulate independent variables known to influence

skiﬁl operation in pfedictable ways. The inferences would, then

flow from the paftern of ‘item performance, rather than from Artificial’

* «
quantification of performance levels.
¥ N

., The payoff of a‘diagpostiC'approach to testing is obvious.

»

" Diagnostic testing would'be.clearly advantageous ih formative evalua-

L . . .
tion, since it would pinpoint weaknesses in instructional procedures.
After development, diagnostic testing is an essential ingredidnt of

. . ¢
individualized instruction. Given the test results, readiness for

>

subsgquent instrﬂffion can be determined, predictions made of

instructional time, and alternative routes or r!medial instruction
. ¢ ~
7 PRY ~

s

- .o T
prescribed as th® results’ warrented. i o
Diagnostic testing may not be practically imbiémentaﬁge under

’

presént condi;idns. Howéver,_moves in this direction are commonly

‘ :d

regarded as desirable and inevitable over the long tgrm, and they-

“would seem to follow naturallj@ffom the kind ¢f theoretical con- . -
Y

ceptions of human performaBEe which should grow from intensive work
\\
in skills analysis.. Such prospects feem worthy of considerable
‘b
»

investigation. - "t !

\J

L}

[l
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(3) Sequencing of Instruction ) ' ‘
" : A student cantiot work on and learn to perform many tasks at the

. same time. When instruction over the period of a course, unit, or

v

éven a lesson is. considered, the need for some plan for ordeking the

- .
+ sequence of instructional myents is obvious. Giveh a set of tasks
' \ ’ : L] .

which have been chosenas a basis r instruction, the tasks can only ’ v

. s .
Al

be mastered in'some order, and presumablyy

/ A\
\

ome orders will be better

than/éfhers in tgrms of the overall effectiveness and efficiency of //,- X

v . 4 i /

ingtruction. : g
' Most thinking about the sequencing of instruction is based on ' LY

. - -/

the task analysis work of Gagfe Ci970¥.‘ Followiﬁg techniques adapged///

from the.deﬁelopment of training in military and industrial settings,

Ve Lt
a complex behavioral objective is broken down into component perfor-

a -

- mances which are thought to be carried out duriag the overall complex

performarice. In some analyses, the components seem to represent the
sequence of actual performances whichemust be carried out in a particular
‘ .o @ .
order to perform the complex task. . In other analyses many components
. ' ¢

'seem to represent performances which serve as ‘the basis Qgr acquiring

“other pgrformances involved insthe complex task, but®*which do not

actually remain in the final form of performance which is achieved.
Either wéy the task analysis replaces one cogplex task with a series of
other tasks arranmged in a hierarchical orderiﬁg. In Gagfie's view, such -

a task hierachy can be presumed to 1ay out the proper order of learning . .

and instruction leading to mastery of the complex task.' Although the

- distinction between tasks and skills (Smith, 1972a) is often overlooked,’
. o . ‘ )
task. hierarchies are generally considered implicit hypotheses about

L)

) underlying skill structures.
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There does not seem to be any real basis for most such hypotheses.

AW

If the complex task consists of a sequence of steps which nust be
- .’b \ .
carried out in a given gorder, separate tasks incorporating individual
‘ Pt ' "
. steps.can often be taught in a variety of orders.’ It may be possible , = ¢
- ) .
to construct the sequence of behavior starting at the beginning, or

. . -

the edd, or even in the middle. Furthermore, each of the steps can

themselves be recognized as involving a complex systems of skills,

’
, *
critical

-

and analysis of ‘the skiIls for each step provides the

information’needed to devise an appropriate ordering of instructjion.
e
L4

Take, as an example, novel word-decoding based on spelling-sound

-

correspondences rules. This task can be regarded as' involving two

steps: 1) production of a sounded-out version of the novel word \\\

and 2) blending of phonemic components to produce a word with correct

pronunciation. Which of these should be taught first? Only analysis
of the skills involved in tasks associated with each step and\research
based on hypotheses generated by such analyses gin provide ;n ;nswer.
Situations in‘which ce;tain performances serve as a’basis for 2

‘learning other performances seem to be more in liAe with G;gné's

assﬁmption. On a broad scale, it i; quite likely fﬂat there are
-unavailablé prerequisites for many tasks which are inherent in ;he

nature of the tasks themselves, and which can be easily identified n
without much'argumént: Most educators would assume that the ability
to perform arithmetical operations necessarily precedes training
' with their abstract algebraic repreSentations. If can be contended,,

however, that some skill model is always implicit in such aséumptions,

and once examined explicitly the prerequisite relations often do not

a3

seem so compelling. p

ERIC |
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> ( . ~ .
. Classificatfbn, for example, is based on a class rule involying
2 .

the values of cgﬁéerial variables. Thus one might easily suppose that,

the ability sp describe elements in terms of values for those variables
L] r .

is prerequisite to classification. Yet, it is well known that the

<

4

# '™

- Given a series of objectives for reading, one is not likely to

ability to classify can be.taught, and is learned for many classes, °
© : ’
long hefore description tasks based on variables and values can be

performed. The acquisitibn ofvvalue labels and. the communication of
4

a class rule‘often seems to follow qn the heels of cIas%;fication

. ¢
,

learning itself. Detailed study of the skills involved should

»

reveal which order of idstruction is likely to\prove more . \?

~

advantageous. -
A maj{;/defect of the Gagné approach is that it focuses so
much on the particular behav1ora1 objectives in hand that it vends

to obscure and fractionate the relationship among tasks which involve

similar skills, evéh though the tasks appear quite different.

»

consider how these tasks relqte to those of spelling since the S-R

relationships are essehtially reversed in the 'two cases. However,

-
~

when one examines the underlying skills'iﬁ%olﬁed in reading and

spelling, a considerable communality in skills is discovered which -

~suggests that they shouldbe taught together in some fashion, rathgr

v
>

than sepa}ately ot in some fixed order. When a word is spelled,

the situation for word readings is inherently created. Certainly,

much accuracy in spelling comes from the fact fhat mispellings which
¢reate unreadable nonwords will immediately be recognized as incorrect.

[

" N
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The primary criteria which can be. ddopted for the design of

sequences of instruction are that 1) the skills requjréd to perform

o'

© certain extra-school tasks are provided in a timely fashiqn in relation

\ - to the demands which the culture ;¥£ﬁes on the student, and 2) the

- positive transfer potential to subsequent instruction is maximized
~ while the negative transfer potential is minimized. +s was pointed

out in 'the discussion of outcomes above, detailed skill déscription

-
‘.

is a key ingredent of any attempt to understand the utilizaqion and

.

transfer of learning, and in the design of instruction confrolling

these phenomena. o . .
Much empirical information 'on both the "ecological validity" of

skills, %gd principles of skill application and transfer will be R
9K . :
neededto" follow such criteria. Detailed skills analysis work -
promises to lead'toward such information in a way which hierarchical "

task analysis by itself cannot. Later sections of the paper deal with the

'. [ 4

problems of application(and transfer in greater detail.

L]

+ (4) Specification of Instructional Stjrategies

[y R -

3 -
- N
Instructional strategies are baséd on knowledge ;;>}he events -

and conditions which ﬁroduce effective learning.’ Current 'recommenda-
B - \' s

P

tions about instructional strategies are largely based on task -

. o , .
taxonomies. That is, various types of tasks gre recognized, eacH
. N ! -
of hhich‘is supposed involve a\different kind +of learning and té
N ‘.

require somewhat different events and conditioms for that learning

Pl [N

“to take place efficiently. Gagné (1970), for example has identified

< ~

etght basic types of learning, add has presentqe principles of
§

e

instruction applicable to each. N

N .
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The recomwendatioﬁ is then made that tasks which define the

objectives of instrpction be identifidd acco}dind to the type of

. o v
9earning involved, and an instruction strategy be designed based on
Ehe principles for that t&pe. c e '

-

\ The problem is that since most tasks im¥olve a complex system of
~ LY v A
skills,\ many kinds of learning are invdlvgd in the mastery of a
- . &

pafticul;>\task. Consider again the sounding-out task ﬁentioned‘

" above. A deteiled analysis of skills-sinvolved in this task (the

. ~ LYY
presentaflion of which the reader will ‘b %hpared).suggests that at

leastggour; and perhaés.more of the typis éﬁ learninrg rec0gnized£by

| et A

) v
| Gagné are involved in mastering thils tgsk.

’ ’ . %
| .~ The design of instructional strategies must start from a‘description
., ‘.3 . - i R )

%f the skill system available at the beginning of instruction, the skill

. & .
\ - .
system to be reached, ard knowledge of the way in which experientes

arid practice modify skills or reorganize skill systeﬁs. Then a series

of instructional events and practice requirement$ can be devised to -

move the initig; skill systeln through'a series of stages to reach the

Y * L8

desired outcome -stage.

a

It should g%gclear that the nature ¢t the outcome dictates this

“;q? . }‘. 1]
process, while the task does™not. Given a particylar concept identifica-
v‘ \ A N “ .

tion task, one coJ;S_design lnstruction t3 prodEce either rote learned
ass&ciations between the pa;ficplar stimuli used fnd the responses,

or to prod;ce learning of a ¥ule which would enable any stimulus to

be classified._  Which should bé\doné can only be based on a decision o
-that one or tR® other resylt is desired. ,

% ’ - ]

1
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There ig/ékgreat deal of psychological literature available 6n

the nature of learning in many kinds of laboratory tasks. It has~

been very di Uit to apply the results of this literature in !

designing instructional strategies since the tasks izéflved in instruction

“

are so unlike the standardized laboratory tasks. Task analysis alone

cannot insure that the correct analogy has been drawn between a lab-

[

oratory task and the behavioral objective at issue, Yet the perfor-

RN

marice of either draws upon some types of complex human performance '

skills possessed by every individual. When both ,laboratory tasks and

tasks selected for instrucgion are understood in terms of skills, then

the way in which the results of psychological research can be'applied -

is easily seen. If paired-associate learning involves skills in cue
R - Vi

selection, storége, retrieval, and response integration, then variables

which influence these skills ia various ways as discovered in research

-

on paired-associate learning can be managed for facilitating effects in -

>

qgaétevef educational task involves these same types of sk}lls

DEFINING AND ANALYZING SKILLS l . :~
. VariousafacpiCS have bgen adopfed by psychologisfs and gducator§

as a means of defining skills. In many cases- the distinction befween

skills and task performance is not maintained, a skill s{mply_being

tge abiiity to perfofm.some task. A slightly more sophisticated

approaéh defines skills inﬁirectly in terms of tasks, as the mechanisms

which underly thé\ability to perfqrm a given task, withdut bothering

to’get more specific, Correlations of performance on different tasfa\_«

+ L *

is often used to infetr the presence of common skills. . ' -
‘o . ‘4¢w5
T

.
[ '
. ’ \

.8/




j§ deduce observable consequences, and check out the walidity ‘of. the

-

]

3

~is to postulate the existance%f some mechanisms, assign properties to x

i -21-

o
¢ «
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When more limited interests in performance are involved, particular
characteristics of task stimuli or responses may be used to define skills.
When the stimulus features of a task are held constant, or implicitly
understood, a response-based