TR T e vaath e faey

\)....‘,.,.‘....... <

073" ‘gsf

[

!

g R

i

mosr nshn; .av:l,zspo

.
i
A

!
S

toug BN 270,447 a i}
Lted documents.. _A(Anj;hor/m!) o

[
FeRMRATN

o ‘.Fﬂr;;‘»:’*;;’{f herep <!

hudun

Shindy

>
'i N

w.
Wt
iy

S ‘ﬁ\‘s it

g
&




Wit

o
<

DA
!(‘ﬁ;

365
ng
)

AR

Y

. z
= -
%! z
P
s I

, __ FILMED FROM BEST AVAILABLE COPY ,

e Ty DT UGPSR
e g A Y S N o e ez T - -
; g g T .

S
;t ot
|
"
-
S
bovey
i, E
Ee s
1500
i -
el
& .
P :
-
[ v
o 3T
TREELY
Lf\ PR
e ’
un i P
M (SN 2
S i
i e Ty
b = )
= AR
[ B,
Py LT Al
5 7 LR,
[ She et T o EAELR T
[ ool G aon A e P T LTI AR 7
T v X = Rl Fe il
= a e A PR
P 2
B RN iy el
(W RS N S i S S, e .
, B N R e L T FeAd o > I S Dedl R A R, SN P
R A S e L o e I ’
LR R A AN A i ks
8 o
£ .-
£
. 3 -
S : :
o RS R <
i i T :
2 = v :

P+ :
- P
] <3
e <3
3 72
=

0
|

avea,

Far '?4"

R A

b a ey

e
|

&

S

5 o

1
i- -

o ikt hen b

¥
L -~ -
Pl P AR

e R A

R

¥

i i

<5 )
] &8 >
1= “
14 Fe
] i

)
e

2
Ty

o,

[y
%o
ek b e

g
oo 4

L

L5 :
4 =
o3 :

AR VRS AT 1Y

T
o ol

f, TP 0.1 ; Septemoer 23, 1968

Yol

1y 3
FOSIEe

! I o
E P &
L

R Ik RO

oYy
Ll?w
.

+ B

B

1y
AL Y

.
o b,

¥ T
ﬁ*}"j P Sy - S g AT S Lo
B sl Da R o i e A

1
3

R e e e D e e T L e S P e T Dy
s e T TR T TR A T T
<A Py

= e ey
LT LG T S T

R
0N
ot

i

2

o

xR

5 »f.-{ =,



R SN NGTR ATEI el TR T e £ £ b Tl S Tty AT A TR R e e oy L % DRt Sy AT T Sz St e a3 W L R BT T

* September; 23, 1968
LBehavioral Approach to Ingéruc 10;;1 De51 ‘ aga M»&la Sele;;lon -‘ - .
T contract No. 1{00600-68.c-1525 IR ‘
: : o "1 ;and@medlavselecgi“n.', '}:}i;f;”';} ;2;1\}3» '1( oL 7
- A si;nifiéa‘iitﬂfg;.tu.. isimodel. "
- ’ ibef;een“medlarand prééentatlbns. Preséntaxlon Désiéﬁgié "
: ‘ e discussed in. detgll‘ and five d.men51ons‘of nresentaulon -
V v‘;{;; “axe'probosed: stimnlus encodinb, resnonse demand nanage-
: S ;1 a ment o; presenuatlon,“duratlon of presentatlon, and dis-
) . tri'bat:.on of presente.tlon. ) o " - ‘ ' ’
- f’.{ - Finally, présenp:médié réééaiéh.§renés éré é;scﬁsseé-
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con ‘"

'Ai'Khstracti

: Thls report. proposes a new model for presentatlon design and
éua se1ect1on. The model uses .an ennlneerlng approach which is

ter nt w1th current procedures in 1nstruct10na1 systems deslgn.
- -

*Vl';!‘ [

' The total system 1nc1udes ‘behavior analysls methods of englneerlng

St nts behav1ors, an eXp11C1t presentatlon deslgn, ¢ad the im-

piéﬁé' on de slgn for an 0perat1ng system. g

}k;sﬁgnif cant feature of;thxsumodel ;s thezdistinCtion be-

dmedia~andfpresentation;4_ Presentatlon design.is discussed 1n

‘xdéﬁg N aﬁd:ffve*d;mehsiO"’ of presentatlon are proposed st1mu1u5‘

‘encodlng, response demand management of presentation, duratlon of

presentatlon, and dlstnlbutlon of presentatlon. The design of an

»operatlonal system which 1nc1udes media selection can proceed ef-

f1c1ent1y after the presentat:ou de51gn is complete. Medla limit-

atipns are proposed as the basic selection ériteria 1nstead -of med1a

advantages.
F1na]1y, present media research trends are discussed briefly,
and where poss1b1e their methods are compared to the new model.

Cont1nu1ng research dedicated toward produc1ng an operational sys-

tem is'discussed. Specific problems for research are in the areas

of presentational design and media selection-criteria.

o g
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**reverse seems to. be true .- the "conve or" 1s. usuall iven more
8

‘and excitement have ‘appéared. -The defense of the trzditional - i.

generalization from learnlng theory, and appeals to emotional or

stated that most computerized instruction is a second-class imita-
.tion of tutoring or vice .versa, various groups would immediately

~Tespond in anger.- However, there is ro cufrent valid research

-

1. 1'r’it’rddhtt¢ioh
Ak ’ . i S "-' - 7"§ . N ;-

Accordlng to Webster, a medlum rs’ ...a means .of . affectlng

e .

*

or convey1ng someth1ng "i.e., 8 med1um is a conductor.

In the exper1menta1 1earn1ng laboratorles, researchers at-
Itend to the "some th1ng" be1ng conveyed and for thé most part, o

1gnore the "conveyor." In- educatlonal research however the

. - *

attentlon than the "somethlng" be1ng conveyed

Vp;§CUSSIOnS of'medla usage for anstructlon,have been favorlte

past1mes in educatlon crrcies“ nd w1th the eoiing of popular wri.-

ing-on’ medla by Marshall McLuhén and others, these d1scuss10ns are

now-: common in the p0pu1ar press. - o v ' '

;0rgan;zat1ons devoted to the spread of new media information

media .of lecture, Iabqratory, and téxt is also voiced. However,

when their literature is examined from the standpoint of what is

actually known abaut the learning process, unreliable data, faulty.

. : ' : ;

artistic basis-are apparent, : '
_Proponents of broad and undefined media-c{asses, such as

audiovisual (AV), team-teaching, and computers (CAI, CMI), also seem

to delight in throwing up some‘smoke-to shroud their'claims, and

the other camps often respond emotionally. .For example, if it were

that can support either claim.

-~
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. The -only media group whlch has made some effort to back up
1ts c1a1ms w1th sound- data has been the programed 1nstructlon (PI)
group Furthermore, the froup is even rather humble today, since
;ts 1n1t1a1 de1f1cat10n of the linear PI workbook med1um has not

proved to be a susta1nab1e religion,. although -the data 1nd1cate~

‘that PI ‘has ‘held its own.

The maJor fault ‘in instruction deslgn today is the frequent
fa11ure to apprec1ate ‘the d1st1nctlon between three separate de-

sign elements: . the mcd;um, the presentat1on,'and the method'used

’inlprepaﬁing the presentation. The authors have taken the posi-

tion 1n ‘this report that the med1um is no more than the "can" in

wh1ch the presentat1on is delivered and that e every medium or medla

- mix is superlor to every other one for conveylng some spec1f1c pre-

sentation form. _ .

This is of particular dmportance in the design of an educa-
tlon system, since the quality of such a system can not be d:fined
in terms of its content or aspects of 1nformat10n de11very but only
in terms of change in student behaviors.

This report assumes that the‘behavioral approach to instruc-
tional design has been adequately validated. However, the authors
have modified this approach by separating ihe design of the pre- |
sentation from the design of the operational system (which includes

considerations of the medium) and have included student repertoire

shaping as a para11e1'developmeht, The developmental procedure

is shown in Figure 1.
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. Step1 Step 2 Step 3’ "Step 4 N oo
! K P B . ‘ ‘ LT . 3 . i
. -‘,De;ermxne,_;.Deteryzne Design ADevelop : Jmplementatlon
: general ehavior ° Presentation Operational {1 :
l' oals "~ objectives - —! I'systen ’
L d — Y T (medié.mix) |
Assess i ;Desxgn stu- f (materigls |
entering / ident shap- #-Preparation) ;
-Student ’ ing proce- . ]

——

Teépertoire”” dures (po. | i—
. . — "havior modj-
:fiCatioh)

»
L

“Figure 1 .. Devclopmenial'procédurc

are discus;cq:

o P

sentation design)

2, the modifiéation of the beaavigy of the student to com-
Pensate for the limitations of the mediup (deriveh from
Student shaping design) ‘

3. employing whatever js available apg being willingrta settle .

. for the resulting atténuation o

f the learner's output
(null case) S ‘

- Rtade-to TIT RSP,
s, o




design is the 2ngincering of prosentation (Step 3). Presentation

I

. - -
for . %
& . B

- ‘A signfficént part of the’ behavioral approach to jnstrhctional'

design is discussed in terms of the tollowin§~fivc dimersions: .,
"1, the encoding form for the information :

- 2. response deman.. character15t1cs of the presentation
3. management of presentation
4, durntion of presentation '

S, distrihution of presentation

Present med1a research trends are then surveyed regat1ng their -
*methods where posS1b1e to the new design model. e

F1na11y, the areas of system dimplementation, system ma1nten-

ance, and continuing média research is br1ef1y dicscussed

2. The Engineering Appronch to_Develoring

Operational Instructional Systems

The instructional design model stated helow relies on three

informal hypotheses for its strength, ~

1, Behavior enginecring is.a prnctieal science.

'25 Media are best characterized in terms of limitation as

opposed to advantages.

3. Preeentation form and mcdia-mtx are indencndcnt.

These hypntHESes are amplffied‘throughout this report, but
firet the iﬁétructon‘systems approach is, considered.

There are several .approaches to the development of an opeva- .
t1ona1 instructional system. Somc designers follow formal mcthods..
Others, like most teachers, use intuitive ncthods. Put rather than

continuing to ask such questions as “What media are best for this

q
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'; , .~ Step 2. Determine the spec1fic behaV1ors to be established -~

AL

e,
I
]
m,; ‘;;z};{;

.
¢
'
w
1
b

3>
o 3

'subJect area or th1s kind of student," it is proposed that an

,/-= .
'eng1neer1no approach rather than a psychometr1c approach be

taken in the development of instructional systems. That is, . ' f
rather .than measuring students’ and selecting those who best fit

o 1t _is more advantageous to des1gn in wh1ch necessary presenta-

*t1on is available for anyone. : s

The developmental system may now be stated with specific ) -

K

’
L N -

St

',j;5§;this paper' presentat1on des1gn and med1a selection.

‘Step 1. Determlne the nature of the problen ‘by 1nterv1ew,

observatlon or research. Establlsh general goals ‘to solve the -

g. problem.

and the entering behav1or of the students.'

Step 3. Deéduce the presentat1on'factors which produce the

.desired behavioral effect employing established evidence in dearn-

ing. Then analyze or synthesize the generalized response sets ) %
wh1ch may be employed by the student in his response to the pre— i
sentation.: 5 g%

Step 4. Select media which fit the presentation requirements. ;é
Media selection must be done in terms of eliminatiné media which g%

!"’
" ohs

= limit or otherwise adversely affect the presentatio:: sesign rather.

“_u‘
W5
;,<,.*;Jl,j

g

than specifying advantageous media. Then assemble an operational

:instructional systems package (media mix),

3%
o
A (;M

el
Ym?; b

3

. Step 5. Determine strategy for 1ntroduct1on of the opera-

tional system into the 1nstruct1onal env1ronment.

e

0

If possible, cach step should impose as’ few constraints as

p s51b1e on the precedlng step.” The final system must be extended

A ' A
e 3




R

L

i R
Vi il

‘k;,;a‘- PR IR

0

»,

e

Poy
L

it

3

ﬁl

) :n‘u

A,
oI

A

st
1,

v
7
R
:

Ao

TR

. . =
& - =

to handle all constra1nts, but the fewer constralnts imposéd, such

'as pr1or medium selection, etc., the.better and 1ess expensive will

be -the resulting system.

. 2.1 Presentation Yersus Medium

Media researchers to date have not chosen to distinéuish a
presentation form from thenmedia which carry-it. The new
model'requires tnat such a separation be*made.

The ‘media in 1nstruct10nal systems carry not on1y the data
of the 1nstruct10na1 message but also data on- students' res;

ponses and- varlous other b1ts of data necessary to. ma1nta1n

tk e operatlng systems. It~1s thlS conglomerate of 1nforma-

‘tion carried by a ‘medium which will be called the presenta-

. tiom.

Presentatlon forms vill be exp11c1t1y structured to commun1—

contro;) necessary for an efficient student-system interface.
A student does not learn from the media. He learns from the
presentation form. Media do little more»than deliver the in- -
formation to be learned 1n whatever presentat10na1 form pre-
viously decided upon. Some med1a organizations have main-
tained that media choice may contribute to 1earning efficacy
because of a student's media preference characteristics or
because of media dependant cues. However, the importance of

these two ideas is minimal when a separate presentation de-

sign is implemented.

‘To be discussed later are the limitations which specific media

-

choices may impose upon the presentation design and the sub-
sequent mechanism for overcoming any such limitations.
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As a_specific example of the exlstlng confuslon between pre-
sentat1on and _medium in program preparatlon “the technlque
called programed 1nstructlon (PI) can be examlned

The term programed 1nstruct10n is used both for the presenta-

t;on,and as a label for the modlfled workbook often employed

as a médium. There are, in fact, several presentation forms

which have been called PI. The typical Pi presentation is

structured as follows:

L -~ % -

1. The stimuli are presented:inla,verbal_or illustrated
ifor.m?-

Z;' A demand of a wr1tten or selectlon response 1s made.

© 3. The presentation lasts as long as the. student de51res.

4. 'Thefstudent must make .some response before proceeding

to the next—item{_ A
Such a presentation form is known to be useful in.teaching
as are an infinite Var1ety of other forms.
A;though all pertinent stimulus forms, Tresponse demands, and
timing have been specifiedAin the PI,presentation form, no
mention was made of the medium to be employed
An obvious medium is the printed frame workbook However,
the PI designers have used many other media mixes, such as
slide-tapes, 1aboratory-workbooks; TV-problem booklets, peer-
tutor scripts,'ano sound films. 0f course, many of these media
choices have limitations which may require modifications of the
fine detail.of the basic PI presentation form.

Current media research will be discusscd in section 7 of this

paper, and in many of the specific examples it can be scen that

presentation variables are either ignortd, .comnfused with content,
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tions such as "printed" -or "pro;ected"

sesSion'whiéh may influénce learningh

e [+
]

or controlled by grouping . them under gross media eﬁassifica—
Results of such
expériments cannot be generallzed to produce re11ab1e course
des;gns. As examples of the dlsuse of presentatlon variables,

two types of medla‘experlments can be summarlzed

'One ‘usual approach 1n media experlments is to use the same

or 51m11ar course content w1th an exper1menta1 and a control

medium, Usually the control medium becomes ‘a human lecturer.

-Such a 51tuat10n 1gnores the dlfferent presentatlon factors

present in the lecture se551on and the experlmental medla
A direct comparison

of these two situations i§ analogous to ah engineer consider-

"ing two pipe materials for a delivery system without knowing

that flow rate is dependént on pipe diameter and the friction

coefficient of the inner, surface, Such media studies cannot

be analytical nor extendable. )
Yet researchers seem blissfull& unavare of these impiications
as can be seen in a tecent experiment by Warner (1968) in
which‘a mechanical medium, the Language Master, is compared
to the human medium,'the'teacher. In Warner's discussion,
she admits that the two presentations are not equivalent bf
the. statement' '_ o Lo

...the teacher allowed for assessment of

the learning situation and appropriate mod-

ification of the pacing of the teaching

program to suit individual difference.
However, later in the 1mp11cat10n sectlon she says:

For f1rst graders in the 1n1t1a1 phase

A 1

of readlng instruction, prompting and
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. relational study.

7Ii1e

i
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reinforcing may be more effective when
3

proV1ded by the teacher than by a mech-

anical device.. o ‘
-Another media research technique is the large-scale cor-

In this psychometric approach, a consider-

-able amount of data on students, I1Q, a;hieveheﬁt, 3nd person-

-ality is assembled in one file and instructional media in a

second file, and pérhaps .general curricoiom“gOals in 'a third

\
ThlS allows correlatlon to be made between various stu:

.dént attrlbutes and’ performance data in d1fferent klnds of

‘courses after exposure to various" média.

" This techiique is
potent1a11y analytic, but in practice, con51derat10n of be-

havior objectives and presentation design are ignored.

H

setting up a series of média events for a course and parading

Just

a number of .students by them to obtain-correlation will pro-
vide little to be generalized. Results of these experiments
cannot be used for efficient instruction~design.

Presentation Design

After experience in developing programed materials for several

years and using them in Behavior Systems Division (BSD) class-

- room activities, the need for a separate presentation design

became overwhelming.

Immediately after the need was realized, a presentation de-
sign incorporating contingency management principles and PI
(Homme 1965) was implemented. -

The resulting operational system employed PI texts, group

discussions, progress check tests, and various high probabi-

*1lity motivation activities, such as chess, as the instruc-
. 1y °
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After such long devotlon to the careful analysis of the sti-
~ing to find that other factors+ such as instructional manage -
.Signers to‘ceaSe~consideTing PI aé'being synonymous'with the
@ variety of media to be utilized in operatlng 1nstruct10na1

_ Systems.

‘Behavioral engineers, working with presentational design and

‘ticular medium. Thls effort- has been so successful that to-

'0f course, there is a danger of the overgeneralization of
instructional system will be efficient in terms of cost of

‘not indicate the engineering power of the behavioral sciences, °

'On the surface, considering the limitations of media may seem

-10-
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tional media. The system was so. successful that almost any

-

medium could be thrown in -- books, 1éctures, exercise sheets

in place of the PI workbooks, and the system still worked.
mulus and the response aspects of presentation, it was amaz-

fiént, could compensate for poof,desjgn. This forced the de- : E

—r g

workbook medium and to con51der PI as a presentatlon form.

Today, presentatlonal désigns are employed at BSD which allow 3

§

the techniques for béhavior modification, have been able to C

develop technology to work around most limitations of a par- -

day almost anything can be taught to anyone over the age of 6

o Mt S

4

using printed text with illustrations as the sole medlum.

., \3 %AE‘:}{:‘,;*

this success, since this does not mean that such an operating
preparation, student effort, or othgt criteria. But, it does

which may be equal to that of the physical sciences. The real
breakthrough will come only when these two technologies are

brought together. - ' .

Media Limitations .
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‘to be nothing more than the reverse of, Stating the advantages - f

of media. The difference is subtle but 1mportant Two media

S - may fit the general requirements of the presentation, but

‘ each has different limitations. It‘may be easier to compen-
sate for the limitations of Medium‘irthan of Medium B. Hence

.:Medium A should be Selected~ Quite often, however Medium B

.

" ‘has an aura of advantage surrounding it. Tt is multi- -sensory,
i

~1t is new, 1t has ‘been successfully used in other settings P
N ] : or it has gotten great press rev1ews, etc, The noV&ce designer :
ko , - may,” therefore, 1ncorrect1y select Medium B because of its . E

"1ntr1n51c advantages. A o

) : Since few resedrchers have even recognized the distinction

between media and prescrtation, it is not yet known just what
i attributes of media may constitute inherent advantages. How-
ever, presentational analysis allows the limitations of media

to be easily -discriminated. Sﬁch media attributes might be

2 (Er.(@;:y{%‘ﬁ PR et M e T

structured in behavioral terms, in operational terms, or in

terms of inherent syntactical cures.
Research dedicated to specifying media attributes must pro-

ceed in parallel with presentation des:gn research to insure

‘common purpose and terminology. .
The assertion that media 11m1tations are the key to proper

med1a selection .does not outlaw at least two special cases

where media advantages should be used. Suppose the situation

arises vhere at least two media have almost equivalent limita-

tions for a given presentation design. Then, if one medium

has the advantages of greater student experience or preference

over the other medium, this should be a consideration in the

actual media sclqction.




L
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A second special case is similar in that it also assumes two
media more or less equivalent from the standpoint of limita-
tions. Here, the accompanying advantages are considered dif-

ferently. A common practice in manufacturing is to compare

a suggested product improvement in two 51tuat10n5° factory

. added or to be acquired by the _consumer at a 1ater date. Ln

L.

the media 51tuat10n, the presentatlon de51gn “may ca11 for a
particular component to be added by the student from other
media or at another time. However, da..consideration of the
advantages of the média may suggest that this component may
better be- prOV1ded now. To use an analogy, if salt enhances
the flavor of asparagus, it is easier tq add.sait during
processing of the asparagus when it is delivered to the con-
sumer by the medium df the can than when delivered fresh.

It is also interesting to note‘that the person who prefers
canned asparagus over fresh may really be responding to salt
which is not inherent in the medium of the can nor impossible
to implement via the fresh medium. Many learners and educa-
tors are similarly superstitiously cenditioned to prefer one
medium over another because one "packager" may have added a
desirable form of presentation not used by the other.

When media limitations are such tnat the presentation design
must be compronised, other solutions are possible.

Three classes of solutions can be stated now: -

1. the mixing of media simultaneousiy or sequentially to

overcome the llmltatlons of a single med1um (system

englneerlng)

B
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pensate for the limitation of the medium (student engi-

‘neéring)

‘3. employing-whatever'is available and being Wwilling to set-

tle for the resulting attenuation of the learner's output

©+ . -(null case) ' o o

BSD. The second solut1on USltU behavioral eng1neer1ng can be

a very powerful solut1on and w111 be dlscussed in sectlon 3.

-

:3. Designing Studentﬂshaping Procedures

-Engineering of student behavior is considered to be an im-

pbrtant”part of an instructidnal system by BSD.

‘Perhaps the basic reason that student engineering assumed

such prominence is connected with the equipment used in early in-

struction experiments. Typically‘available equipment was
able, frequently was out of serV1ce, had poor resolution,
required additional slmulat1on support by humans behind a
Since these media limitations were so obvious. and because
simulators are lazy, many‘ways were found.to engineer the
dents's behavior to compensate for the limitations of the

In designing equipment for educat10na1 purposes two

are 1mportant First, equ1pment doesn't necessarily have

sophisticated. That is, equipment does not need to be designed
around the limitations.of human behavior as the equipment engi-
neers might see them. Many equipment features, such as embellish-
ment of student response modes, are bad because they attempt to

replace SleLb behavioral tasks which could be more easily handled

- e

2, the modifications offthe behavior of the student to com-

The first two solutzons have been profitable research areas at

5
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unreli-
and often
curtain,
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stu-
devices,
ideas
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with a behavioral engineering’approach Second, many of .the de-
51gn engineers apparently assume that the convent1onal classroom
is an ideal medium since most educational devices could be con-
sidered‘simulations,of a teacher, blackboard, and writing tablet.
Thie is not necessariiy bad since the information receptors that
studénts possess are standard equipment apd don't change when the
student is moved from the classroom.fo media devices. However,
such devices usually ard unnecessarily carry over'che same bias

for or against certain presentatlon forms as ex1st in the class-

room, Two examples of this’ carryover are the classroom prefer-

ence for constructed rather than selective reeponses and sequen~

't1a1 dlsplay of content’ rather than 51mu1taneous med1a usage.

It is not unusual to find that individuals, even psycholo-
gists, who have spec1a112ed in automated 1earn1ng and learning
aids, overempha51ze the mechanical aspect of the1r system and
ignore all but the most obvious behavioral considerations:as'a

result. Their actions have not been so much to design an inte-

'grafed instructional system as to simulate the desirable features

of an individual tutor. This tendancy is not without precedent.-
In most. cases, the first attempt to'automate.in any industry
usually produces'machines which perform simple operations almost
identical to those performed by a human’ for the 51mp’e reason that
the human executes physically possible tasks qulte well. However,
with increased sophlstlcatmon, automation prov1des functlons which
could never be done by a single human. The instructional system
of the future W111 be neither a machine to replace a human tutor
as the computer literature might imply, nor a beautiful reproduc-

tion of the natural environment via films as the audio-visual

proponents might lead one to believe.
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BSD personnel have had con51derab1e experience in the mod1f1ca-

tlon of student behavior. - Almost all of the instru~-tion programs

o R

,iMplemented at BSD have included some engingering of the student,
Some of the studeqt'é more easily modifiéable behaviors are overt
(Tosti, 1964). However, there are other behaviors; such as attend-
iﬁg fesponség or processihg behaviors, théh are covert (and, there-
fore, inferred) but can be conditioned (HOmmé, 1964; Wychoff, 1952),
CéVert operants, -including observing behaviors, med1at1ng behaviors,

' and even joy, can be brougbt under stimulus control of the specific
stlmulus eléments within the presentdtzon (Tosti, 1967). : .%

The fact that there are aiready stimulus elements, which.as

a function of the student's history may evoke certain kinds of

observing’and processing behaviors, may account for what has been
- described as differences in learning styles. The construct learn- ’
ing style has been used to explain the failure of some.members of

the observer population to acquire some behavior. The assumption
that the student's individual learnlng styles are fixed and cannot

be modified W1th1n the 1earn1né stiuation has-arisen because most

relevant exper1menta1 S1tuat1ons are de51gncd to obsérve the ef-
fects of existing habits, not to teach new learning styles. Those

who have prepared programed learning exercises, however, arc aware %

bk

Rk

4

that attending and processing can be shaped within the learning

s
e

situation. This is done every time the studen. is taught how to

B b o ettt
et

3

£

; observe and respond to the frames.

Many programs go further and set as a behavioral objective

- ‘the shaping of attending- behav1oxs concerned with pcrcept1on, i.e.

i é, observing responses, differential Sensory selection, and percep-

tion. It'has been shown that the shaping of observing responses
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1s an 1mportant component of the 1nstruct1ona1 process (Evans, 1961).

Students must not only know what to do. but they must know where

and how to look. . . L ?

- When designing a presentat1on, those stinuli already control-

ing such covert behaviors must be found. If-they are not or if
those which now exist are not pleasant, the establishment of ‘art-
ificial ones can be enéineered Such stinuli have been labeled
the formal syntax of the presentation.

Syntactxcal1 cues are specific stimuii whtch control the emis-
sion of various processing behavior and control the observation
sequence wh1ch then affects the order in which stimuli are attended

'to and re5ponses emitted. Forsexample, in PI the conf1gurat1on

of the frame itself has been used to control’ the tendenqy of the

L VK AT g

i@hﬁn onégf?ame i

- student to emit the med1at1on operant.

configuration, the student was more likely to mediate than under

another configuation, and -this was found to be independent of the

il

content of the frame (Tosti, 1967).

b 2

% Each medium has its own natural syntactical cues, i.e., those %
% ﬁ; conditioned by long exposure to their usual presentation forms. é
% Many syntactical cues have been conditioned by motion .pictures. ' %
%% Anyone raised on a diet of grade B movies can recognize the formal g
g% cues which weré used to indicate flashback trans1t1on scenes, etc. %
«§§ The hero had only to gaze at the horizon aftcr carefu ly studying §
%? | a trivial object for us to know we were about to look into his §
i 3

past.

Rl

Obviously, a new formal syatax could be established, and the -

3 student could be shaped to respond appropriately to it. This new

) 1 Syntactical cues can be differentiated from contextual cues. &
]ERJ(? E . | The former are not content depcndent. . 3

-
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syntax could then be used in ‘the presentational design. This has .
been done successfully by Lewis, Horabin, and Gane (1967), who first . E
teach»tha.s§udent the syntax of the flowchart and then employ this

i ¥
syntax,1n the presentation. The general practice of bringing exist-

e im{

E ing student response sets under an artificial syntax for the pre-
AT

sentation may be one of the most 51gn1f1cant contributions which

PI development has.made.

4. The Engineering of Preséntation

-

‘R -l o ‘For effect1ve presentat1onal design, it would be conven1ent
- - >4 . A
8§ " eyl 5

to have a class~f1cat1on system of presentational factors wh1ch ) i

makes psychological sense. The use of medium classifications which

employ display-mechanics categories such as print, projections,

bk m——- -

- audio-visual, etc., are totally worthless. ¥hile there may be :
little behavior difference between a photograph printed in a book

and a slide projected on a screen, there may be great differences

between that slide and a motion picture of the same event.

A five-dimension classification scheme of presentational fac-

tors has been devised as a first attempt at proper presentational

engineering. These dimensions are:

SR WS (-

>

cod e
Pl

1. encoding forms. Data must be encoded in some stimulus

T

form. Although this dimension is nominal, the categories

RGN

Ly
bz

can be arranged in a hierarchy according to an increasing

level of abstraction.

i
2. response demand characteristics of the prescntation. This = g
. . Y . . L g ‘ )
1s another nominal dimension which includes covert, selec- >

tive, constructed, verbal, motor, or affective responses. b
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3. kpreséntational management. This dimension is ordinal
and is ordered. according to the relative frequency of
the decision to modif} the presentation. The activity
of managementyin deciding to modif{y thé presentation
is made on the ﬁasis of some asscssment of the student
or his environment. One may manage objéctivc-orientcd
activities by providing leérning tasks, remedial exer-
cises or enrichment aétivities, or one may managec moti-
vation by providing high probability contingency act-
ivities. . .

4. duration. Presentation varies on this ordinal dimen-
sion from transient to persistent depending upon the dura-
tion of the stimulus. Movies usually are conveyors of
more trans?ent presentation, and texts display relatively

presistent ones. In-a classroom, presentation by lenture

board.
5. distribution, This is the ordering, grouping, and se-

Ll

quencing of behavioral items and the temporal spacing
between such items. .

Each of these dimensions Xas a certain importance for presen-
tation design. It would not be posszble to cons:der all the factors
implied by each of these dimensions in thxq report, so only a bricf
analysis of some of the more important aspects of the five dimen-
sions of presentation follows. '

It is important to note these five dimensions of presentation

are considered indepcndent of media, although prior spccification

of medla to be used could greatly restrict the frecdom of some of

these dimensions and vice versa.

is more transient than one which is delivered by the black-

[ %4
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An explanation of each dimension follows.

Figure 2 -- The dimensions of presentation

. ot ) : . . %
_.--~>  The dimensions may be summarized as follows:
: e Encoding Response Demand
é. . . ' - - o
£ Environmental Structure Covert
e Pictorial Selective
- Symbolic . .| Constructed
| verbal \ Vocal
' : © ] Mator
. " Affective
- Presentation Managemant Duration
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i A VU
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4.1 EhCOﬂing Dimensions e ‘ IR

w

Stlmulus ‘encoding is probably the most obvious of the presenta-

t10na1 dlmen51ons. The reason man has 1nvented encoding forms

are many. These 1nc1ude hlS being able to convey data about

4 the real world without the necessity of having objects avail-
] ,
' able,

to condense data and eliminate:noise, to allow more.

rapid delivery of data,

ot gl

and  to reduce the cost of data trans-

miséion, etc.

[
[eY

Although there are many ways in which data have been encoded

[t
o Ry

;; Tk . the more important forms can be -categorized as:

[ .1, environmental structure. This Category requ1res real

obJects either alone or in certain comblnatlons. In an

operational system, the student may be examining a flower

or counting a row of blocks. The flower and the row of

blocks constitute media for the énvironmental Structure

§ . : which was selected. The.media employed for the environ-
% : . mental structure may allow the student to utilize other
% Senses or combinations of senses. He can sece it, feel

é, it, smell it, taste ‘it, etc. There are, however, no data
‘g ’ . Which indicate that a multipli;ify of sensory events is
é% g : necessarily superior to one sensation élone. The deci-

747, WY
TR

sion for requiring a mediunm which demands the student use

more than one sensorium should depend on the behavioral

. objectives.

2. pictorial. Pictorial encoding is the requirement for the

reproduction of the visual aspects of objects that are

either real or imagined. The media used to convey pic-

torial encoding always distort the various visual dimen-

-
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sions, e.g., resolution, color fidelity, size, etc. Some

-

media used for pictorial presentation, such as paintings
and illustrations, eliminate or exdggerate various parts
of an object. There exists no vocabulary of seeing - no

visual communication language.

-

. 3.. symbolic. Man has created many stimuli which stand for

other stimuli which may be mote complex, less abstract, or
more difficult to manipulate;‘ (A Very‘imbortant class

of such symbols is th¢1VeiBais‘which are considered'sep-
;rately_bélbw).' Symbols, rahgg from graphiCS'td sche-
matics,»froﬁ nﬁmerals:t§ equations. Most symbolic en-
coding is in the visual dimension, but.soﬁe, such as that
delivered by fire sirens, is aural. But again, the sen-
sory demand should be relatéd to the external systems con-
straints and their objectives.,

2 are the stimuli of the

4. verbal. Words and verbal syntax
verbal encoding form. These may be either aurai or visual,
Some of the media most often employed to carry verbal pre-
sentations are humans (lecfures)'and books (prose).

An important and familiar criterion used in presentational de-

‘ .

.sign is a measure of the degree of similarity of the stimulus

. employed in the learning task to that of the criterion situa-

tion. Since transfer of training is usually to a large ex-
tent dependent on the degree of such similarity, it is best

to use the highest level of simulation possible. 1In practice,

2 There are syntactical stimuli associated with all the encoding
forms. However, primarily in verbal encoding, and to a lessor
extent in symbolic encoding, has much effort for the systematic
analysis of syntax being undertaken.

MR e R “f?
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however, extensive constraints, such as cost, media avaii-
ability, etc., often require a lower level simulation be de-
signed. E
Meaningfulness is a factor which may offset some of the dis-
advantages of lower level simﬁlafion.g Becausé of ‘the generél-
ization that can occur via médiated-;ransfer, the more fami-
liar the criterion-situation, i.e.} the mdré the studenf has -
many associations to the criterion stlmulus, the greater the
potent1a1 transfer from lower levels of simulation. Thus,
p1ctor1a1 encodlng of familiar objects, such as levers, may
be as effective as encoding them in env1ronmenta1 structure.
However, less familiar objects, such as chemical solutions,
may require the kind of environmental structure which can
only be conveyed in laboratory experiments. A compensating
factor often used to offSet‘the effect of the lack.of a high
association strength is the ﬁsg of "sources of strength"
(Homme,'1964) such as models or the‘establishment of anal-
ogies between what is being taught. and some more fam111ar
system.

In most presentations, two or more encoding forms may be used
simultaneously. A book may display both illustrations and
prose. An education television program conveys both the pic-
ture and lecture. Such presentations often require media
mixes such as the teacher-blackboard combination. Less com-
mon is the simultancous employment of two variations of the
same encoding forms, i.e., requiring the student to read and

listen to the same verbal presentation. -

\
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4,2 ﬁesponse Demand Dimension’

Responses have been classified into the following. caicgories:
1. fcovert. This includes- those behaviors that are normally

not directly observed. Examples are attending. (listening,

e

reading, observing), mediation, imagining, - thinking through,
etc. - . L . -
2. selective. The'seleétion.between alternatives as in multi-

ple-choice or the pairing of alternatives as in matching.

- 3. Eqnstructed. Writiné, drawing, or typing. i

R 4. vocal. Saying'sqmething. Vocal is‘aiso.a constructed

| | response, but it is of sufficient importance to jﬁstify

5 separate listing.
5. motor. All other nohyocal activities which employ the

N ' striped muscles but are not included under constructed.

6. affective. Emotional respondings primarily defined in : :

terms of the smooth muscles but often inferred from cer- ¢

% tain subcatcgories of the vocal, selective, and motor
% forms. Thus, it is often said that the student is mak-
f : % ing a positive affective yesponsé toward an activity if
% / he says he likes it, he selec;é.it or rates it over sev- .
% eral other alternatives, or he engages in it enthusi-
%% astically, '
& Some of the more important factors in structurﬁng and .using
B - _ the response demand dimension are summariéed as follows:
§, ; 4.2.1 Response¢ Integration. -Respdﬂses already well-learncd

X3,

requirc, less effort to be hooked up with stimuli than

~+  those which are less well-integrated. Well-learned

responscs also allow for greaier response-form equiv-

v
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alence. Thus, with familiar responses, it .may make

- little difference if the student writes=it, types it,

chooses it from among others, or thinks it to him-
self.

Response-Produced Stimuli. The act of responding

always makes modifications in the environment. Chain-
ing, where the .response-produced stimuli control the

emission of further responses, is one outcome of this.

,dther resbonse-produced stimuli have feedback proper--

ties, ie.,—they act to modify the form of the res-
ponse on its pmission.' Extefhal'confirmation is Sne
such class of response-produced stimuli. (See feed-
back, page 29) = o

Discrimination}_ Feedback discrimination tasks have

recently.been used in place of response practice.
Evans (1961) hypothesized that discrimination'prac-
tice could shape the stﬁdent's ability to guide his
own behaviors into the desired response pattern. He
gave preschool chlldren practice on discriminating
well-formed numbers from those badly formed. It was
found that these children were able to write the nunm-
bers much sooner than those who had been glven either
response .guidance or response practice. Similar tech-
niques have been employed to teach machine operation,
By using discrimination trainihg to show proper equip-
ment setup, the students first learn the proper ap-

pearance of the outcome and thus-are able to monitor

their own behavior in acquiring the skill.

ip i e A
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This s:me proceduré has been applied ‘to prgblem solv-
ing in mathematics. Instead of requiring students to-
solve many problems, students were given discrimina-
tion practice on both setups and outcomes of problems.
They were able to discover the subtleties of 50 prob-
lems in the same length of t1me it would have taken
them to complete five problems (TOStl, 1964) Thrs
technique allows the student -to 1nteract with the |
_uhiqueness of each prob}g@‘and aéoié the redundangy

of -problem solving. It is necessary that at some

time the Studept actually solve problémg, but since

he has learned ail the cbmponent behaVib}s of problem
solving, the éctuai.fesponse practice phase can be
reduced. |

The facfors tongidered above only scratch the surface
of the many pafdmeters associated with resﬂonse de-
mands which must be accdunted;fpr. But, the éﬁecifica;
tion of a response demand dimension at least:- allows

the grouping of such factors for comparison.

4.3 Management of Presentation Dimension’

In designing an educational‘systeﬁ, one of the most important
dimensions one must attend to is the presentational dimension
of management, Management rcefers to the decision to alter

the presentation as a function of some assessment of the stu-

dent or the environment. Management involves threec activities:

1. appraisal of data

2. selection of some assignment as a result of some decision

based on the data
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3. specification of the ‘various actions that may be assigned.

These three activities take place in every instruetional sys -

tem within the classroom or with computer a551sted .instruction

(CAI) in varying degrees of frequency and prec1s1on. Fortun-

ately, since there is only a finite number of classes of actions

which mey be performed by a student and finite kinds of data

which may be collected for enpraisai,'the.number of selection

decisions ene can make is correspondingly linited.

The class of actions includes: ‘ii O

1. 1nstruct1ona1 tasks wh1ch are related to the obJect1ve.

2. remedlat1ona1 tasks which are designed to get the stu-
dent to be able to handle the instructional tasks.

3. enrichment tasks which are related but not requ1red for
meet1ng the obJectlves.

4., other tasks not nece$sarily related to the objectives.

5. other activities which are motivating to the student.

6. termination of the presentatron;

O0f course, even though the classes of actions are'finite,

‘there are practically an infinite number of alternatives

—

within each class, dependent on the variety of the 6h3ec-

a%mﬁwﬁvv” b=d,

!

tives “of the learning system. '
The kinds of data which may be collected to make these de-
cisions'are also finite. |

Some of the reasons for presentational management are con-
sidered below.

4.3.1 Management For Need.

This type of manegement usually

takes two forms:

1. Selection of these activitiecs which will allow
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Appraisal ‘Selection "_Action
. Decision
Examination  Comparison of stu- Student shifts to
" of student dent achievement those instruction
repertoire scores with pre- tasks appropriate
scriptive flow- for him
~ chart
Medium -
diagnostic, Medium - teacher Medium - workbooks
pre-tests or teacher aid and exercise sheets
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the student té achieve some loﬁg-range aspirations,
For examéle, a étudent who wants to be an engineer
should receive mathematics instruction.

2. The bypassiﬂg of those activities which would only
strengthen already acquired behaviors. Some of
the simplest forms Qf this maenagement can be secn
in tﬂe skip ahead options on material the student
may already be familiar with or tﬁe more complex
pPrescriptive testing'p?ocedures which>ind;cate
proper placement in the presentation sequence.

This is a summary typical of need management, activi-

ties in an operational instruction system.

Management for Attainment., What happens when the stu-

dent is responding to the bresentation but not in a
manner which allows him to reach the objective? This
situation requires some management to aid hinm in‘at-
taining the objectives. There are four strategic sub-
classes of responses to such situations.

1. Redundancy. If the student fails to reach the ob-

jective, repeat the same or similar prescntation

until he does, e.g., individual programed instruc-

tion., Continuous practice is one variation of

this strategy.




3
3
e
3
3
1
3

-28-

w ' R
2. Multaform. If the student fails to reach the
objective witﬂtone presentation form, select a
parallel but different forﬁ:'e.g., Project PLAN
(Flanagan, 1967)f
3. Multilevel. If the student fails to reach the
ovjectives with the presentation form, select
"a lower level (more.expanded) form, e.g., PROMOD
(C'de Baca, 1968). ’ |
.-4. Error-Diagnostic. If error is made at any p%iht
 Wwithin ﬁresentation, action designed to correct
.that specific error is selected, e.g., intrinsic
'-program presentation or CAI presentation. It is
necessary when using thié error-diagnostic stra-
tegy.to classify errors as:
a. input error - poor pfesentational'design
b. processing error - the student's lack of the
assumed appropriaté repertoire on which the
learning material was built, or the student's
use of an inappropriate approach to the solu-
tion.' .
c. outpufrcrror - carelessness - poor attention -
chance error (failéd'to attend to a signifi-
" cant stimulus). .

This is a summary typical of attainment management

activities.
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Appraisal Selection Action
-— Decision :

" Examination Comparison of pre: Student goes through
alternate form of in-

"t

of student sent level of

- error achievement to structional task
. final behavior
objective
Medium - Medium - teacher Medium - text or work-
currlculum, or teacher aid book
imbedded: .. :
tests

As with all other forms of management, there are many

.options on what medium to--use to monltor and make the

selectlon deC151on on the basis of data appraised.

One medlum often overlooked is the student. For ex-
ample, output errors (carelessness) which may possibly
account for the largest percent of error, can often be

remedied by allowing the student to re-examine the

. original presentation. Hence using the medium of CAI

to decide in such error situations is an excessive

expense.

The role of feedback in learning tasks is still a point

of controversy among learning bsychologists. However,
there is general agreement that the law of contiguity
is a primary force aperating on learning in a given

presentation, i.e., the student must make the response

wh11e attending to the relative elements of the stlmulus

for there to be a tendency for him to repecat that res-

ponse when presented with that stimulus in the futurc.

If the continguous association is made, it is argued

that the effect of positive confirmation will neither

further increase nor decrease this tendency. However,
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the occurrence of negat1vc conf1rmat1on (discoenfirma-

tion) evokes certain operants 1ead1ng to the re-examina-
tion of the presentation (1f it is st111 ava11ab1e)
which may tend to suppress the just em1tted .wrong res-
ponse. In other words, the.d1sconf1rmat1on becomes

the control stimulus for the subJect to engage in

some form of error management. The poss1b111ty of
teaching students how to monitor their ‘own behavior
_and how to correct their errors of carelessness is a
conceivably more economical and universal solution

than providing other decision media such .as' machines

or teacher aids. In addition, one can .conclude that

e A ATt o w3t it IO K 4

it is not necessary ‘to confirm every response,

. 4.3.3 Management for Enrichment, This refers to the selec-

tion of presentations which are designed to- produce

1 o wnd o it

behaviors which, although related to the specific be-

{ .f . havioral objectives, are not required for the attain-
ment.. Some reasons for enrichment management which
heve been given are thet it provides for time fillers,
it aids to motivste the'student, and provides for

greater generalization of the behaviors. This type

of ‘'management will undoubtedly become more important
as systems become more refined.

4.3.4 "Management for Motivation. To keep the student in the

learning environment or to keep him responding at a

MR ot s ¥ e

ot

satisfactory rate, his learning activity should lead .

to some positive consequence. Laboratory studies of

reinforcement typically use the positive consequence

S R R M 2

by,
o




A W

A

-31-

.
. e
- u

of eating or drinking to motivate animal behavior.

. Equivalent kinds of reinforcement can be used with

>

children, However, it is awkward to use -this kind.
of payoff for learning activities in the classroom.

Students cannot be starved, nor can candy be placed

in their mouths for correct responses. This creates

the impossible position that standard laboratory re-

warding consequences are necessary but impractical,

_There are, however, many other kxnds of preferred

activities which can be employed in the classroom.
The formal administrative technique employed to pro-
vide positive consequences for learning activities
has been termed "contingency management"” (Homme §

Tosti, 1965). Appropriate procedures have been de-

. veloped by Westinghouse Learning Corporation and have

been employed in many'diverse settings,
In a recent expcriment, fourth -grade children were
alicwed to either read or listen to the same story

content (Berger, 1965) . Most students in this age

. group preferred to read rather than listen, indica-

ting that the visual presentation produced a high
probability response. When a contingcncy vas esta-
Blished'uith such students requiring.them to listen
for a while before having an Opporthnity to read,
the probability of listening was grcatl& increased.
Although this experiment.is confounded with pre-
sentational variables associated with reading and

listening, these data tend to indicate that the pre-

—_
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sentation should be available in a variety of media,

. and the student should be allowed to select his own o

£ } medium for maximum motivation.
Motivational management uscs the same approach as

other management forms: That is, a decision for the

student to engage in some activities is made on the
basis of some data. In hotivgtion managenient, those
data are usually the student-scorgs on some progress
check test, and the selection poésibilitiés include
f ‘ " those activiiies‘tﬁe student may prefer..é.g., playing
: - " games, talking with his friends, working on algebra,
> viswing an entertaining movie, reading.a novel, or
engaging in a guided-group discussion with his peers

and the teacher.

This is a summary .typical of motivation management

activities:

g Appraisal Selection ' Activities
Decision _ -
: Examination The student may Student engages in
] of satis- take a break high probability
; factory . activity . ;
’ task com- .
pletion
- Medium - Medium - con- Medium - conversation,
progress . tingency con- games, etc.
check test tract or class :
on management

Motivation management is the most neglected form of s

prescntation management,

.4.4 Duration Dimension .

Duration is an ordinal dimension that varies according to

" the length of time a given presentation remains unchanged.
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Presentations #ary from transient to presistent . Persistent
.implies that the presentation can last unchanged for an in-
Aefinite period. Certain.media convey transient presen-
tations better than others. For example, the presentation
conveyed by motion pictures is usually transient although per-
sistent presentations (such as a 6-hour wovie of the Empire .
State Building) can also be coﬁveyed with movies. The pri-
mary disadvantage of transient presentaions is the require-
ment for the student to store information sirce it is no.
longer available iﬂ the environment. This Creates difficul--
ties_in situations in which the presentation @emands a rés—
ponse be made to Several stimuli simultaneously. It also
lim;ts those media which employ transient presenfétion in
their ability to generate new learning, particularly :f the

tasks involve both discriminations and new information to

be processed or where the student must combine the new ‘in-

formation with associations from his existing repertoire.
There are further implications in this limitation such as
"when dynamic sequence is beiqg portréyed in which the in-
dividual behavioral iinks of the chain are unfamiliar or
-at low streﬂgth. The storage level required of the stu-
dent is too great unless the indiQidual links have been
previously established in a more persistent presentation.
Second, although transient media have potential, they do
not usually use a_presenéational design which provides for

simul tancous discriminations of stimulus conditions in be-

havioral sequences. This is probably because of the un-
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willingness of the presentation designers who work with the

media to interrupt the realtime,sequence.s

It is, therefofe,
predicted that discrimination learning in a more persistent
medium prior to exposure to the dynamic medium would shape
up observing behaviors necessary to more greatlf‘insure the
use of the association between the cqveft response emitted

. in the p;z;ence of th transieﬂt medium and the correct stim-
ulus elements of those presentations.

Although a more transient presentation may be a higher lével
simulation, it may be preferable to specif} a presentation

. which uses a mofe persistent presentation. Often when a
_situatien is duplicated, the sequence is. too fapid or too
complex to allow the student to discriminate the subtasks
and their controlling stimuli. By going to-a moie persis-
tent presentation, the action can be stopped, and the opera-
tion can be simplified to isolate those particular stimu-
1i to which the student should attend. This storége;demand

'disadvantage is offset somewhat where the information is
already at some strength, i.e., where the presentation is
already familiar. As is discussed in the encoding dimen-

" sion section, the meaningfulness of the presentation can
be enhanced via mediated transfer by relating the new in-
formation to familiar analogies. The storage liﬁitatiqn
indicates why there are no films teaching éaiculus. How-

ever, it may be practical to use a film presentation to

teach an understanding of calculus'by relating principles

3 This impl@es that educational film makers éhould neither follow
the techniques. of the lecturers nor the techniques of the enter-
tainment producers but develop a new furm based on a knowledge

aof learnine conditinane
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of calculus to analogous situations which are highly familiar.
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The two main considerations in selecting more transient pre- ]

TSy

3 sentation are: ' . - . -

o

1. the possible greater simulation of the criterion situa-

tion.

IR,

(PRI Nrs

2. the increased speed with which information may be pre-
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L

sented.
A disadvantage of persistent media is its inability to in-
dicate real time contiguous associations between individual
member'links of a behavioral sequence chain. In some cases,
this has been overcome b& employing syntactical cues to in-
dicate time or motion. Illustrations, such as showing arrows

or providing a fixed sequential pattern as in comic books,

wn

have the potential of providing a contiguous association bet- ]
ween behavioral 1inks. .Even in these cases, however, there

are no real time constraints imposed on the system, and in

3 many cases, the response speed is the desired conditioned"

SRetiediadi

SRS

component,

44

: .Another way to overcome this disadvantage is to combine per-

5

sistent and transient presentations.’ The lecture and black-

~3

sy

T

board are the most common example. In teaching a behavioral

A,
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chain such as welding, it is best to strengthen the individ-
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ual belavioral links with a persistent presentation as in a

FATR T AR

PI workbook followed by a transient one displayed by a slide-

tape device. (A motion picture which could give a truthful

reproduction of the real-time events would have allowed a

superior presentational design to that conveyed by the slide-

P
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" tape medium.)
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A second disadvantage of niost persistent media is their lack
of any time dsiiand. This, however, can be compensafed for
by presentational management techniques ‘such as'cantingency
management,

However, if other constraints dre placed on the system which
prevent:manipulation of other dimenéipns, such as the in-
ability to collect sufficient data to do attainment or con-
tingency management, then such controversy.as whether it
should be film or book becomes critical.

Relating to the familiar or building on existing behaviors

is a consideration in any presentation. However, it is es-
peci#lly critical in more transient presentations. If one
can invent a general rule, then it should be: The less the
familiarity of the concept, the more persistent should be
the presentatién. With very difficult material, one should
ﬁse a presentation that lasts as long as the student requires,
i.e., a student-naced presentation.

The decision on the duration of the presentation. is probably
the least critical (but most often debated) one to be made

in presentafion design, since there are ég many ways to com-
pensate for it by manipulation of the other dimensions.

Distribution Dimension

The fifth dimension of presentation is distribution. Distrib- -

ution refers to the ordering, grouping, and éaqucncing of be-
havioral items and the temporal spacing between such items.

Distribution includes such items as the distribution of prac-
tice, the frequency of revie&, and the hierarchy of present-

ing content. Distribution differs from the other four dimen-

Wil
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sions in that it tends to affect the interface with behavioral

L ORI F R

analysis more than the interface with operational systems,

Considerations of distribution may have almost no bearing on

e S e

media selection with the exception that considerations of
distribution are often made to coincide with greater utiliza-

tion of a given-medium over a time period. Thus, items are

grouped together which best fit a medium to be taught at one

time for no other reason than to decrease the frequency of

T L A T S N T R TR o o

media changes.

The two primary behavioral considerations in the determina-

tion of sequence are the nécessity for establishing behavior
~on which new behaQiors can be built and the establishment or

disruption of generalizéd fesponse sets.

There are two additional minor rationales for considering

distribution. These are‘dié;ribution for practice and dis-
tribution for relief of boredom or motivational purposeé.

On the surface, it seems that many of the aspects of distri-
bution overlap with those of management. This is true. The .

4 difference is that all considerations of presentational change

in distribution are made before instruction and are not based

on any ongoing evaluation cf eithgr‘the student or the en-
vironment. It could be said with great,juétification that
management is a’'special case of distribution.

4.5.1 Review and Relearning. The most familiar concept in

distribution for review and relecarning concerns those

experiments done with mass versus distributive prac-

EEL A S S L T S e S o

tice where it has usually been found that distribution

& of practice with time intervals of .inaction or action
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on unrelated tasks. between practice intervals are

o

R

superior to the equivalent number of trials with no -

such time lapses,

TR
.

: A second consideration somewhat related to the above

Al gonIne

is the frequency of distribution of paired-associate
review within trials., It has been foqnd (Tosti, 1961)

that when distribution of review items are on an ap-

proximate geometric increasing base, there is an ex-
tremely efficient review schedule. For example, be-
havior A might be presented on framés 1, 2, 4, 8, 16,

. 52, 64, 128, 256, 512, 1,024, etc. Difficulty in

- material design using such schedules has prompted a
decision to review not only at the end of well-defined
blocks but also within these blocks.

] Review éycles may:repeat themselves within blocks,

and then on occasion the blocks may also appear in

> review cycles. Thus, within a block of 50 frémes,

<
g ’ behavior A would appear on frames 1, 2, 4, 8, 16, 32,
3 end at the end of the block. ‘Then there would be a

i general review, including Behavior A. In the next

trial block, Behavior A would not appear. Behavior

~
.
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A might reappear in the above geometric progression in
'subsequent blocks, i.e., in blocks 3, 8,'12, 17, etc.
Such a schedule was used successfully to pgencrate a

multiplication and a division course (Tosti. 1961),

The rule, "All else being equal, teach the harder

i

3

;

B first," is also a special casc of review and relearn-
by > p .

S

% ing, since in normal instructional sequences, teach-
2
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ing harder 1tems f1rst gives more opportun1ty for re-
view within the given flxed length tota] course, It
is clear why such a rule ex1sts. For example, in the
construcéion of a decimal program, thevconcepts of
decimal, multiplication, and division are rélatively
independent. But since among these concepts, divi-
sion of decimal numbers is cdpsiderably more complex
in the number of discriminations to be made, division
of decimal numbers shoula .be taught before multiplica-
-t1on of decimal numbers contrary to current pract1ce..
This would give more opportunity for review of the
concepts throughout the length of the course,
O0f course, this is contrary to another rule "Teach
easy items first," since it rrovides the immediate
succe;s'which will motivate the student to continue.
One could also make a good case for a relagively
homogeneous distribution of difficulty throughout an
‘instructional sequence. The relative merits of each

of the' above considerations should be made for each

course.

Behavioral Hierarchies. It'js known that behavior
which can be built onto already exigting behaviors
is generally facilitated in its acquisition, reten-
tion, and generalization. This is one of the pri-
mary differences between the application of modern
behavioral theory and the application of behavior

theory in the twentiecs. Thus, if we are going to
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install a new S-R pair, it would be most advantagcous
for us to have certain other S-R pairs prev1ously es-

tablished. Of course, such antecedent behaviors may

have been established before the inst;dctiohal setting,
_or the distribution decision to create and establish
such behaviors within this instructional setting might
be made before the estaelishment of the new behavior.
There are several classes'of such ‘behaviors which must
.be considered. These include stimulus discrimination,
response d1fferent1at1on, ex1stence of mediators such
as understanding, analogy, or mnemon1c!_and those res-
ponse sets concerned with observing and covert respond-

.

ing. sequence.

5. Designing the Operational Instructional System

Once the presentation has been'designed,'it is necessary to
design the operational instructional system which will carry it.
This involves selection and sequencing of the media. It js es-
sential to use a medium that can carry the specified presentation
with as little distortion as possible, Of course, every medium
will limit the presentation in some effect or fine detail, and
when the presentation is stuffed into the "can" cf a particular
medium, it‘is often necessary to sacrifice some of the cffective-
ness.,

Using the dimensions of presentetion, media can be classi-

fied with some psychological sense. Figures 3 and 4 show the

classification of some instructional media in twvo-dimensional
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matrices. It may be noted that many media appear in several places

since several encoding forms can be carried by those media. For

‘example, flash cards can have words on them or equations, texts

may display pictorial and verbal presentation, and sound motion
pibtures usually convey both pictorial and verba; ﬁfesentation
simulténeouély. | '

Also, with enough prior instruction and followup, one can
demand almost any responSe to any medium. Figure 4 indicates
those responses most frgquently demanded in practice.

Often there is no one best medium or media mix for a given
objective. Several alternative operational systems may convey
equivalent presentational designs within the constraints speci-
fied. The final selection between these operational systems
should be based on behavioral consideration and on:

1. cost. This includes’developmental costs, purchase costs
of media devices, initial Setup cost, and cost of main-
taining the system. '

2. availability of varidus media, e.g., tutors, AV devices,
etc. '

3. market or user preference.

Perhaps the model can be extended to include these dimensions

but only after more is known about the existing five dimensions.

Conceivably, sets of -curvés or even linear programing techniques

.could be developed to optimize the instructional design for var-

ious operational constraints.
Let us consider an exercise in media selection. Suppose we

have determined from our behavioral analysis’ that the best pre-
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ized as fol-

4]

sentation design to meet our dbjectives can be summar

‘lows s

The stimuli are to be presented in a verbal and illustra-
ted form.
2. A demand of a written or selection response is to be made.

3. The presentatién must last as long as the student desires
it. . .
4. The student must make some response before proceeding to
. the next item.
Figure 5 shows the limitation of the medium of motion p%c-

4

tures against our requirements. The presentation is by nec-

essity distorted.

- .
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Figure § -- Distortion of the
presentation by
the single medium
of motion pictures
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A better fit in some areas can. occur if a human tutor is uded,

but still there is much distortion.

b g imyy ' .
‘ L Sy i - ted
%w% [,&.:?w . . X «N‘\ﬂ. o“\v.
A : oy - The Tutor Medium THe a1
d"’hw o Channel e
fe 'oa\
~Mnmnuw£?mmw ,,/”//' tor s s
‘ Th' & "'d.,\’ > :“0 n' e
* ®entation: - .
L ] can
d..';‘,:'h‘.' the stucteny lot__——» \‘71,.
! ’//,/f" o nzr“mm
moks 0 2oeay 't y.k.."tu ony,
;\\!d‘“‘ s potor® - 7‘4. . Worcy, " the tu,
“:ﬂ\‘ (-0 mﬂ: 7 m,
i ) N é:f%:“a%
"oy oo,
4” Y/
g

Figure 6 -- The preSehtation by the single medium of tutor




. . i
: . 4 b
3

If a mixed media system is used the presentation remains

intact.
"
P
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Figure 7 -- The PI presentaion by the mixed media instruction

system of tutor + blackboard + writing tablet
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There are other considerations: Such factors as the cost of
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making the moV1e, the 1nstruct10nal re11ab111ty of the tutOr, or f

whether we can adjust the presentat10na1 de51gn to fit any of the

media have to be cons1dered But this model allows us to‘examlne:'
ion a systematic basis most of the important tradeoffs which are

possible.

6. Maintain.ng the. Instructional System

ke SR B orheu ) st A nn

Perhaps the most d1ff1cu1t task in 1nstruct1ona1 systems is
'>fthe maintanance of that system after implementation. This d1f—
‘f1cu1ty arises because systematic instructional design, by its
-nature, breaks down information into disgestible hunks in wﬁich it -
is easy to lose the overall structure and purpose of the instruc-

tion. This almost aiways happens to the student and frequently to :

the instructor or manager. - a E ' -

In a conventional classroom, this is not as often true.' The
stability of such a classroom occurs, because the’ 1nstructor acts

as the main 1nstruct1onal med1um and is aware of the total course

. B N ' g
AR RN it

A

~objectives and content. However, in multimedia systems, where thke

instructor plays less of a role as an instructional medium and more

as an'instructional manager, overall course structure may become

&

e

Ay

lost, resulting in disintegration‘of the,instructional system.
In such cases, there are three alternatives.
First, and most usually preferred by people w1th background
' exper1ence in education, is to teach the instructor the structure

of the system so that each item has relevance to him. But the

e
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result of this is for the teacher thea to subvert the system and
substitute hinself as an instructional medium in place of other

instructional media.




M~ g g

RN PR OB R

Lo AR

g T T T o

gt O

PREFSRIASNA:

LAY Sty e 0 L s

o
¥

o

-
*.

RTINS PR,

m‘mmm*““W‘““wawwmmmmmmM., TSR

e

TR A s s e S—————— s o

-48-

e
S
]

The second alternative is:. to teach someone only tie structure.
No content knowledge or interpretatiye ability is required. This
is‘tﬁe approach which is used in the Westinghouse Learning Corpor-
ation Education Advaﬁcement Center. The emphasis is on‘building
classroom managers instead of educating people to be teachers.
They énly know how to operate the system, and they do this by fol-
lowingla set of guidelines and fules whicﬁ’have been established
and laid down. Of course, in this situation the instructional
beréonnel have no knowledge of the content and cannot take over
if the other media fail. '

A third alternative is to use a media mixture. An instruc-
tional mahager trained .to maintaip the system and a tutor who is
familiar with the subject matter are combined with one instruc-
tional group. The tutor only acts ;s an instructional medium and
performs no systqms'manageﬁen; functions.

There are man;:variations :on these themes. For ex;mple, one
could u. a computer as the manager of the system paired Qith an
off-line tutor. Another alternative is to teach the student to

manage all or part of the system. This technique is traditionally

frowned on by many teachers, although there is no behavioral reason

why students cannot manage their own activities quite well, provided

their contingencies are arranged properly. Still another alterna-
tive is to use peer-managed events. ' '

BSD peréonnel have had considerable”practical experience in*
‘these and other instructional maintenance tasks. Further work in

this area must parallel work on a media model and presentation de-

sign techniques, ' - .
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. " 7. Current Media Research

In this overview of media research, current efforts will be
categorized by the impact of media upon societies, the psychology
of media, learning models, creativity and media, and applied media
experiments.

None of the topics in this seftlon Wlll be covered completelv
or even consistently, but enough ideas will be presented to denote
current research trends. Also, where opportunity exists, current
research 1deas or tasks will be compared to the new model proposed
in this report.

General discussions of media and mass commpnieation range from
the historical place of ,media, especially print, in shapiﬁé cultures
to modern exper;hents concerning the flow of 1nformat10n. Cultural
media discussions tend to be philosophic in their explanation of
past media effects and predictions for the future. “

Carpenter (1960) gives a tribal cha;actey‘to a medié-infected
world:

After the advent of printing, colonial America
had a huge advantage over'EuropeL It was able
to develop ahd apply swiftly, all of the con-
sequences of printing, books, mewspapers, as-
semply lines, hecause there was'no backlog of
obsolete technology to be liquidated first.
Europeans had this backlog and had to strus ggle
through a long painful period in order to clear

enough room to exploit the new trend in tech-

nology. Today, America has the largest back-
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log of obsolete technology in the world, based-
on print and methods derived from print. As
. éuch, backward countries have a definite ad-
vantage over us; they stand in relation to
electronic technology as we once stood in i
relation to print technology. Post-literate.
man's electronic media will contract the
world to a village or tribe where everything
happens to everyone at the sdme time,,an&
there is compléte knowledge and participa-
tion. Television gives this quality of 51mu1-
tanelty to them in a village or tribe, creates
a definite tribal outlook and puts a premium
on togetherness. ‘Nobody can longer strive for
individual excellence for it would be socially.
suicidal, therefore, tabu.’ '
On the same tribal theme, Hall‘(1959) says that people reared
in different cultures learn to learn differently. "Education and
educational systems are about as laden with emotion and as character-
istic of a given culture as its languagg.h This is an example of con-
fusing the presentation with ‘the medium.
McLuhan (1964) and others worry aisp about the ipformation to
be conveyed;
The fundamental flaw in this communicafions
miracle (Telstar) is the same one that has
bugged every communications miracle since
they started carving hieroglphyics on stone

tablets, What do you say on it?
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Occasionally, the writers mention mass communication in an
educational context and in doing so always bring up a problem which
bothers cognitive psychologists today. How do children acquire ob-
serving responses, particularly visual orientation? How do they
learn to process patterns? The beliavior engineering approach says
that such questions are irrelevant. - The real question is how can
the desired visual orientation or whét controls the already estab-
lished observing response by engineering. New technology, most
notably television, has changed the framework of society, not just
the picture within the ffame, and it is this fallacy of thinking
only about the picture that has hidden the true relation of televi-
sion to education. We tend to think of television és an incidental
aid while it has already transformed the learning process of the
young, independent qf home and school. (McLuhan 1964). It has
accomplished this effect not so much by introducing a new presenta-
tion form (which is quite similar to movies) but by becoming the
predominant remote presentational medium. This idea is réinforced
by Schramm, as will be seen later in this section.

‘Even though apparently television does effect some observing
behaviors, it has failed fo improve the visﬁal orientation and
imagery of its viewers and students. Dr. John R. Hayes at Carnegie
Mellon University is studying existing'pgtterns in the lack of pat-
tern acquisftion of various student populations. Ou} deficiencies
in teaching visual perception is one factor that ties us so firmly

to print as an instructional media. It is unusual today that any

-periodical reachecs a consistent mass audience without including

pictures in its format. Would it not seem logical that people

should receive as much training-in graphic perception as they do

* g

&

sl

ke
3

) ;":fé“’j 2

bt
ek %ﬁ;‘-‘g o)

o ks "o

in reading? §




ALY

le

..
L -

McLuhan (1964) is also concerned with an aspect of media that
is similar to presentation versus media aspect of the proposcd
model, McLuhan (1964) asserts thdt media an& content must be con-
sidered separately and that content is the more powerful entity.

(It is obvious he does not consider presentation independent of

either content or medium.) He claims content, which may itself be

a medium, can actually blind us to tne character of the medium used
for its transmission. It is also apparent that content and media
can blind us to the presentation form.

He further tr1es to characterize media in terms of hotness
and coolness. Media which are high definition and which do not
allow much empathy or participation are hot. Cool media demand
Participation, filling in. He says that it is interesting to
note the change in children's reading posture since the advent ,
of television. "Children now,; regardless of eye condition, aver-
age about 6-1/2 inches from the ptinted page. Our children are
striving to carry over to the cool nrinted page the all-involving
Sensory mandate of the hot TV image".

With all the recent emphasls on new med1a we tend to over-
look that in a typ1ca1 16- heut day about 3 hours or less than 20
percent of the day is spent with these media. Far more time is
spent receiving presentation from the environmental and human
media,

One more philosophic idea should be mentioned before pro-
ceed1ng to another direction of media .esearch. There appecars to
be a balance between the senses within any f1xed technological

era. However, if a new technology is introduced which gives stress

to any of our senses, the overall ratio among our senses is altered.
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In today's mechanical medié-oriented wvorld, the qﬁantity of in-
formation transmitted by press, radio, and television exceads that
relayed by lectures and text. These media have destroycd the old
balance based on text and have possibly led to a basic confusion
of education and entertainment. But then Carpénﬁef (1960) says,
"It is misleading to suppose there is any basic difference between
education and entertainment. This distinction merely relieves
people of the responsibility of looking into the matter".

Turning to another research topici, that of the psycholog} of
media, thére are many interesting experimental frends.

A significant amount of work on the syntax of media is pré-
sented by Mialarat (1966). Several experiments have dealt with
iﬁterpretation and effectiveness of different sequential and paired
media presentations.

For example, in several film sequences cach with different
emotional overtones, the same closéub of a face is inserted. De-
pendin; on coﬁtext, this face is seen as expressiﬁg sadness, joy,
anger, etc. Pairing of media can alter emphasis in a film of an
auto accident. If the sound track of the crash is kept the same
but at the moment of impact and pictures of one of the driver's
feet on the brake, ;he driver's face, a pedestrian victim, or a
demolition derby sign is shown, the efféct is different,

Mialaraf says there is usually a correlation bet@een the
richness of meaning intended by the producer.of an audiovisual
message and the richness of perception and mental activity which
resﬁlts from it. This may be truc frgm'an artistic standpoint

but could hardly provide a sound basis for instructional material

preparation,

<
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very :confused when asked later. to tell a film story in his own words.
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Films developed for children by Mialarat make it possible for

T i sttt At

a child to develop his perceptual activities step-by-step. The in-
tellectual activity, which is inseparable from perceptual activity,
must take place at a rhythm which is proper to the child, not the

to medium nor to the adult preparers. Experiments have been con-

.
P

ducted to determine when a child is .capable of synthesizing the
numerous imagés of film: components, an 6Bject, a scene, an 2pisode.
What are the rhythmic constraints of a child which should affect

the épeed of presentation? Mialarat found that when shown identi-
cal pictures in photokraﬁh and in projection, more detail was ob-
se}ved from thg photoéraph“and more detail was picked up by girls
than boys. The adult accomodates easily to the inherent difficul-
ties of perception from a screen, but this is not true of alchild.

A child's vision is not the same as his teachers. A child can be

Even when told in advance that the film is going to tell a story,

bty Iaas

the impression of reality given by the moving picture soon elimin-

ates the impression of fiction.

Another series of experiments discussed in Mialarat concern
various types of commentary on soun& film. The three components ' 3
of commentary considered were length or density of commentary, pre; ;
sentation manner, first person, second person, passive, imperative,
and the visuél-au;al‘relationship -- befére, during, after. The '
results of this experiment on one particﬁlar training film showed
that there is an optimum commentary density which should be im-
pefative in style and should commence before visuals are presented
or become necessary. These researchers are concerned with the

above and other problems of form or cinematographic language or
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syntax of film from a psychométric not an engineering,approach,

g A film message must be interpreted before it can give rise to per-

: ception. Many unknown factors remain in botﬁ areas.

; Experiments which try to design optimum syntax for 'various

media forms should be very profitable. If.resultg, such as the

commentary density of selected training films, can be generalized ;

1 over ail training situations, then this fact constitutes another
valid entry into the media attributes list. Another direétion of
hoped-for generalization would be to other media-mixes. _For ex-
amplé, does the cémmeﬁtéiﬁ density optimum for films also apply
to a slide-tape media mix? Where syntax is found to be constant
over any presentation dimension or dimensional attribute, than
that syntax rule may be considered in presentation design instead

- of only contributing to medig selection.

An almost philosophical éommgntary concerning a child's per-

»

{ ceptual expansion is made in Boulding (1956):

Lah vy

v,

As the child grows, his image of the world

s

expands.’ He sees himself in a town, a country,

tor w st

on a planet. He finds himself in an increas-

ingly complex world of personal relationships.

SRS ue
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Everytime a message reaches him, his image is

oy "Sﬁ‘i'f

Rl gt

likely to be changed to some degree by it, and
if his image is changed, his behavior pattern

will be changed likewise. We must distinguish

2 e
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carefully between the image and the messages

TEy e

that reach it.
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The meaning of any message is the change which it produces in
the image. When a message hits an image, one of three things can
happen: The image may remain unaffezted, the message may change the
image in some rather regular well-defined way that might be des-
cribed as simple addition, i.e., clearing up sometﬁing that was
vagﬁb, and fhe message might produdg a rcvqlutionafy change in
the image. ' ‘

Presentation design should involve considerafions of the
image possessed by the student before a media exposure and the
desired change to be produced in the image. This is analogous
to the attainment of behavioral ‘objectives except involving lower
level learning behavior. .

A recent research paper by Savage (1968), which was prompted
by personal conversations auring the formulation of the concepts
discussed in this paper, is céncerned with media limitations.

Savage characterizes media 11m1tat1ons in terms of motlvatlon,
dlscr1m1nat10n, performance, and affectivity, which determine changes
in behavior. He uses Dale's (1957) "core of experience" as a guide
to media forms and Muenzigger's (1942) coécept of behavior as a
modcl for the psychological asfects. Media limitations are dis-
cussed in behavioral terms instead of their popular objective char-
acteristics. | |

For example, concerning media, which is limited in the dis-

crimination element, he says:

Perception breaks up the psychological situa-
tion into elements. Welléﬁfepared film, tele-

vision presentations, and programed learning
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devices tend to be able to do this breaking

up of the elements of a particular subject,

but because perceptiqn depends upon analysis
and this analysis is made by the producer, -
the change in behavior of the students_fre-

quently never take place.

Savage also comments on the construction of instrictional models

and suggests dimensions which are often overlooked.
The médel disregards certain. inputs such as )
the present cufriculum based system, the in-
structor and his role, and the educational-
system as a whole (college school, depart;
ment, and course). Another aspect which
appears to have becen overlooked in the
strategy which will decide on group éize,
teacher-student ratio coﬁtact, communica-
tion methods and evaluatioﬁ.

Another area of media inquiry is in the development of models

of learning and models of media selection. Gagne' (1956) has identi-

fied eight types of learning, and Briggs t1967) has proposed a media

model using thenm.
The eight learning types are:
1. siénal learning.
2. stimulus-response learning.

3. chaining.

E-X

verbal association.

5. multiple discrimination.
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6. concepts.
7. principles.
8. problem solving. . o
Torrance (Taylor, 1966) does not feel that so many learning
types are necessary, for he has said: "The ability to make decisions
comprises man's only essential behavior. I-don't want to atomize
this behavior." However, -Briggs, et. al., -have used these eight
learning types as a component of their six-step média ifijction

.

model., - \ .o L

1. State the behavioral objecfives_f;flthé course or unit
of inst:uction in the sequence in which they should be
taught. BS |

2. For each objective, identify the t§pe of learning involved.

3. Using the requireq conditions of‘learning as a juide, de-’
sign a "media program" -for each ébjecfive which lists the
instructional events, identifies the characterlstlcs of
required stimuli, and states the media options whlch would
be acceptable.

4. Prepare a summary of the media options for a group'of ob-

. jectives making up a sequence of'instruction, and scan-
these to identify frequently oecurring media options.

5. Assign the media in which the’ 1nstruct10n should be pac-
kaged to achieve the best tradeoff with respect to ef-
fective stlmulus display, convenience in changing from
medium to medlum, and economy in terms of size of unit

in which each sequence s to be prepared in the given

media.
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6. Write spgcifications=f0r the preparation of £Le instrucjioh

by the various media producers.

Briggs (1967) details che applicgtion of this model with
several examples. _

The model completely bypasses: presentation design by going
directly from learning type to media options. A beautiful course
could probably be constructed by Briggs ;nd other similarly quali-
fied people using this model, but this is not sufficient. Out of
cohsideratipn for the antonomy of.educators, course engineering
must be teachable and not depend solely on individual insight and.
genius, The engineefing model below offers more potential to be
routinely taught than does Brigg's model, although'many details re-
main to be completed in both models.

Another less formalized model is proposed by Taylor (1966),
as an outgrowth of én OE project to develop a series of perspectives
for viewing any educational program and eva}uating its features.
Taylor says that new instructional media could be invaluafle in
overcoming educational weaknesses uncovered through these perspec-
tives. In his fifth perspective, which involves the media model,
the emphasis is on overcoming a subposed trouble with previous
curriculum work. Taylor suggests that in curriculum work the
focus is often on the means of presentét;on and the matter to be
presented. The prob}eﬁ with this approach is that it fails to

focus directly upon the student and upon what is occurring within

him while subjecct matter is being aired.

Taylor's model is three dimensional with one dimension centered

on teaching methods, media, etc. The other two dimensions are stu- -

dent centered.
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Specific dimensional attributes are as follows:
.Dimension 1. Proceses in student-type of giftedness
Memorizing .
Academic’
Critical thinking
Productive thinking
Creative thinkiné
Planning
Decision making (evaluative)
Cgmmﬁnications (various types)
Human relétions
Leadership
Other types of giftedness
Dimension 2. Concent acquired by students
'~ Biology classwork
Biology lab |
Biology research
Physics classwork
Histury
Art |
Music
Dimension’ 3. Teaching methods and aids, teacher! fellow
| students, and other environmental factors
affecting thinking and learning processes.
Another version of Taylor's model reorganizes the first dimen-

51on into different kinds of student processes as follows:

-
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1. Processes in student

ir

5

Intellectual - Cognitive
- Memory
- Divergent

- Convergeht

Bvaluatiye
- - Learring Strategies

Other

Nonintellectual - Intuitive
. - Sensitivenesg
- Emotion and feelings
- Involvement
- Physical -
- .Other _
Taylor t1966), Gufiford f1964); and Offica of Education Co-
operative Research Pfoject No. 621'discqs§ these ideas in datail.
‘Taylor is probablf right in not wanting to ignora what happens at
the student level, but these student processes are only one part
of the broader concepts of englneerlng student behavior and pre-
sentation .design.
‘It seems that the procedu:e specified here involving student
engineering and presentation.engineering is a comfortable and work-

able middle approach between the two extremes of microcourse con-

-struction and a macrosystem. Mlcrocourse construction refers to

the process of examining small bits of course content or taking a

‘particular student learning type and trying to fit some media ex-

perience to it, Macrosystems include the present school where the
course design edict 1s 'teacher ‘ere is a text and a syllabus.

That is all you need to teach this course." Student itearning pro-
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cesses are important, but they are more properly handleé as per-
tﬁrbations'of a solidipresentation design than as separate and un-
changeable desigﬁ parameters.

Géing on to another media research topic, the main theme of

Taylor (1966) is Instructional Media and Creativity. One of the

contributors to- this book, Dr. Beck, is concerned with film ma-
terials which attempt to pose probl&ms of fhe unknown or to ex-
plore the forefront of knowledge. He cites examples of film
footage he has collected and elicits comments on the difficuity
of such selection. An immense amount of film footage can be
séanned, but the possibilities for the usage of every foot rests
on the ability of the person doing the scanning. He must know
his §ubject matter, and he must also be interegted in creativity
and the teaching of it. The prospect of using some of tﬁe vast
amount of film foot;ge in the .industry repositories is attractive
economically until the cost of searching and compiling ;seful
film requests is included. Using a‘detailqd pres .tation aesign
as a basis, specific film requests could probably be used.

Dr. Beck looks at creative film from ‘two points of view:
content and process. "Content" me;ns the information conveyed,
and "process" refers to the involvement and motivation of the
learner, the learning climate which is induced, and the cognitive
processes that one.calls into play.

The first film clip discussed is titled "On Darwin's Trail,"

produced in Germany. This film shows the ecology of the Galapagos
Islands and the tool-using behavior of the woodpecker finch. Since

‘the whole business of how this species of finch came to use a tool,

how this_'behavior developed, and the rolc that learning played is

-
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to the front of current scientific endeavor.

Very little is known as to wﬂether shoﬁing creative actions
promotes creative thinking in the viewer. Also the question of
'*hether creative children retain their creative qualities as they
grow up is of interest.

Among the many other unsolvéd and even undefined problems
connected with ﬁroducing creative materials is that the producers
don't know the cues that are important to the student for learn-
ing. Seveial researcherg have demonstrated that the concept of

giving the student guided planned experiences in creative thinking

can be translated iato ‘instructional materials, but their talent

é is not yet universal nor the procedure definable.

Robert Mager (Taylor, 1966, p. 32) has devised a capsule

G ar oo

where the learner has complete’ control of environment and informa-
tion flow. He found that, when a berson asks for information, he
will want to know something and so it will come in by television.
But about the time that the transmitter supplying the information
is about to make its point, the person will turn the television
off because he has the information or he h;s the cues that have

t.iggered off some thought.

Mager's point is that creative behavior can only be stirred
if the learner has somc kind of control over the media, i.e., a

high degree of attainment management is possible with one medium,

AN mar oAb L e

and the student himself makes the presentation decisions. In-

"Structional-media devices, such as a rich sensory input which pro-

vides the necessary encoding form of presentation, set the stage

{

for the student fo make decisions as to what additional information

'
%
Rl

still a scientific mystery, the junior high viewer is brought right
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he needs or what subsequent acts he may perform. A suitably rich
gource of input may set the stage for the creative act to follow.’

Williams in Taylor (1966) gives a three-dimensional model
for viewing the arrangement or manipulation of information trans-
mitted via audio and/or visual stimuli for the purpose of evoking
creative behavioi. The first dimension takes into account the
complexity of research on creativity and is focused primarily on
the following six variables:

1. the product created

2. the process of'creating

3. the personality of the creator

4. the tasks chosen for attacking or assessing creativity

‘5. thgﬂenvironment or favorable climate in which creatioﬁ
occurs

6. the training techniques for developing or releasing all

of the intellectual and nonintellectural abilities that
manifest creativity . .

A second dimension involves the content which instructional
media need to reveal when designed or used for developing creative
abilities. This content take; three forms: human forms, other
life forms, and universal structure.

The first form feveals human forms pf man crgating in the
way his body works, his mind functions, or how his séciety develops.
This might involve content on the lives of highly creative people
or the output of highly creative societies or groups of people in

the processes of creation.
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A second typé of content for designing media devices is that
of revealing other life forms such as plants and animals. This
could reveal the birth and growth of species or events relating to
Creation in nature. ' T 1}

' A third form of content deals with how the universe works.
Here, instructional media could bc-designed around laboratory ex-
periments, models, charts, or scheﬁatics revealing the physical
or éhemical operations of universal phenomena.

A third dimension of the model deals with methods for pre-
senting input information as an aid in the creative teaching pro- .
cess. This dimensioﬁ deals with three methods of programing in-
fgrmation.for Creative 'attack. One method may be through present-
fng rich sensory inputs by which the student is given vicarious
knowfedge and experience consisting of a multitude of events sup-
plemental to the curriculum. -Another method may be inputs de-
signed and used merely for enrichﬁent;_ These could be presenfed
as extra-curricular materials to embellish the life experience of
the student. A third method has to do with presenting materials
as dramatizing events with which the student can closely identify
in the act of creation.

Williams continues by presenting a conceptual model concern="
ing the design of new media or the teacher's use of existing media

for evoking creativity. The model's block diagram is shown ir Fig-

ure 8 on the next page. A fundamental problem in any instructional’

-

system is that the programer and receiver must use the same alpha-
bct. By alphabet it is mcant the whole range of signs, symbols,
and inferences which are present at the student system interface.

System design must add new alphabet entries to the student -repert-

oire before they are used in context.
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Williams also suggests that further research is needed on the

subject of redundancy inclusion to minimize the effects of a noisy
channel. It is not known, for example, whether redundant cues
should be presented simultaneously or whether they should be se-
quentially spaced so that the receiver need only to attend one

at a time in order to decrease a loss resulting from interference.

Williams closes with a list of 112 ténable ideas for use by
media producers or teachers and a list of 38 research questions
concerning media and creativity,

Anothe; recent project designed to excite creative abilities_
is Project Fine Arts which is currently being implemented at Taylor
Allerdice High School in Pittsburgh, Pennsylvania. This United
States Office of Education Project using materials developed at
Carnegie. Mellon University is given to the top 15 percent of the
class. It was detefmingd tﬁat this student population required
only 4 days a week to learn tﬂe required academic matef&al. The
schedule was then rearranged to allow one period a day for enrich-
ment activities. In Project Fine Arts, experience is offered in
three fine arts areas, visuél-tactile, oral, and kinetic. The
class leadership was trained to piék up isolated occurrences of
artistic behavior and lead them into finished art work. All of
the emphasis is on active participation. Judged from the leaders,
enthusiasm, and the observable art work ﬁroduced, this course is
a success. A syllabus of the Project Fine Arts Course is avail-

able from Carnegie Mellon University.

»

Alfred Binet (Taylor, 1966, pP. 149) has perhaps the last word

on the creativity theme. He maintained that almost all children

begin school with highly developed skills in learning by expcrimen-

.
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ting, manipulating objects, --4rranging them, and combining them y
in different ways. It was his contention that education should

be grafted on these highly learning skills féther than suddenly -

¥ e
R R

abandoning learning in thesé ways for learning in ways strange

o e

to the child. Most characteristics'thought necesséry for genuine R
creative activity are not especially honéred by our society--good 2
guesser, intellectual courage, emotional sensitive individual,

the sensitive thinker, the regre551ve person, Vlslonary, person

unwilling to accept thlngs on mere say-so. Activities which have

come to be rewarded 1nc1ude courtesy, promptness, obedlence, pop--”

ularity, peer approval, and willinguess to accept author1tat1ve

judgment, and these cannot be said to favor creativity.

The last topic in med1a research to be reviewed is applled ;

med1a experiments.

-

The Health, Education and Welfare study, Research in In-

%33}5@‘&‘.'* ol

A

structional Television and Film (Reld § MacLennan, 1967), con-'

tains abstracts of 350 experiments in media usage. The studies .7 =5FY

-
» C X
are classes in eight categories. : ARG ,§
- e'
- o 2
. . . . P %
1. comparisons of televised with direct or face-to-face oy -
s 7
. . » B ».3; %
instruction. . %
s
2. comparisons of filmed or kinescoped ‘courses with direct k.
' 7z
g
3. studies of other uses of television for instruction

AP

4. studies of other applications of films for instruction

5. studies of attitudes related to instructional televi-

sion

instruction ' : . _ l
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6. studies of attitudes related to instructional films
1. studies of effects of production variables in in-
structional television programs

8. studies of effects of production variables in films

About 90 percent of the;e studies showed no significant dif-
ference, and the balance showed no -exciting results. Various
reasons have been suggested for this lack of positive results,
Some are critical of the measuring instruments, others the test-
iné style, and others with the comparisons of complexes of vari-
ables some of which may have cancelled each other.

‘ A different kind of hypothesis supposes that a "law of cém-
pensatory effort" may be operating in the learning situation.
This law asserts that students have certain levels of aspiratioun
and that they strive for a particular grade. If the instruction
is improved in a coﬁrse,which-is the subject of an experiment,
many students wili put less effort into that course and will work
harder in other courses which are nét being taught as well and

where more effort is needed to achieve the desired grade.

»

Guides to fruitful lines of research are suggested including a

reference to work by Siegel at Miami Univérsity (Greenhill, 1967).

His results indicate that multivariate experiments where reinforcing

effects among large numbers of Variableé_are allowed have been very

productive. No further qualification of these results is given.
Two of these studies picked at random illustrate the diffi-

culty of operating without a presentation design. Abstract 143

v(Jaéobs, Bollenbacher, § Keiffer, 1961) is titled "Téaching seventh-

grade mathematics by television to homogencously grouped below-

average students". The problem as stated is to determine intrinsic
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124
"

effectiveness of television ag a means of instructibn. Six
classes were taught mathema@ics by television and-six other
classes were taught'matheﬁatics"by-fécé to face instruction.
No mention is made of the désign of tﬁe instructional design
or style; therefore, it must be presumed that the authors did
not think this to be a significant variable.

‘ Their conclusions are rather definite, however, .
Television instruction is equally éf- |
fective to face-to-face teacﬁfng in- '
struction in teaching computational '
skills to below-average students.

Television inétruction tends to be
superior to face-to-face instruc-
tion for teaching.problem solving'
and concepts fo the same group... - -

This abstract is typical in tﬂat a problem is stated, tﬁe
statistics are quoted, and then a conclusion is invented. It would
be more critically satisfying to be able to study a plan of ma- -
terial as presented by the two media formé, but none of the authors
think it important enough to mention.

In abstract 282 (Spencer, 1963) the prescntation designs for two

media channels are mentioned, but they are too different to be

statistically compafed. The study is entitled "Comparison of tel-

.evised with teaching machine and televised with instructor pre-

’

sentation of English grammar."
Presentation designs are stated in this manner.

The grammar classes were supplementéry

SR

to the basic English course and met

B a8

posaimintes

3 et

N emi S W o W e e

‘Wuc..u‘

ey

s At ot s WAl S b f Pl A A 4 | B O e & il A, gt~

LTS S Y

b

o S s s e

.
Lk,
3

faseia

s

T

e

i




-71-

¢

twice a week. Television students res-
ponded to each question as it appeared
.on the screen and were instructed to
check their answer with that on the
, : . screen. Each frame lasted abouu 30-
g seconds. The face-fo~face-grou§' _ . {

, covered the same topics, but the lec-

PP

turer was free to teach as he wished.

No significant difference was the conclusion for all groups,

4 e e — s 4

although it was noted that students in the face-to-face group had
more positive attitudes toward their method of instruction than ;

did students in the television group.

- b U NI Al R T 4 T T AR A L Sl et

A comparison of two designs to solve a common problem is not %
% . without precedent or value. For examplb, pencils, fountain pens,
g and ball-point peﬁs solve the -problem of making marks on paper.'

However, in this case, care is taken to judge only that mgrks are

made on the paper and not to judge the literary or artistic qual-

PR %

ity of those marks. In the educational case, television instruc- :
— i
tion and face-to-face instruction were botn successful in getting

students to attend the classes and take the required tests, but

[ A P

bR Lo ol o

no comparison should be made regarding behavioral changes occur-

E r;ng in the students as a result of such media exposure.

o
3 ?
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Numerous media research efforts are reported in the educa-
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tional and psychological journals. One such study in The

Journal of Educational Research (Warner, 1968) examined the

‘effects of first-grade reading instruction with and without the

AR DA S T R
RSN b KR

use of a Language Master machine. The conclusions stated that

for first graders in the initial phase of reading instruction, -~
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prompting and reinforcing may’be‘ﬁofgieffective when previded by

g s hi

" the teacher than by a mechanical device. The presentation de-

sign in this experiment was different féf the two media choices,

L

and no mention was made of the use of behavioral engineering
techniques. The statistics showed large standard deviations in
both the experimental and control groups.: '

i Another study being conducted By the University of California
at Los Angeles Center for the Study of Evaluation of Instructional

Programs is directed toward discovering.what characteristics in

s et - 4 4

selection and organization of the curriculum and the structuring -

PR

of the teacher behavior have important effects on a child's learn-
ing. For a first step'in this investigation, they are concerned
with the question; How can the educational situation be arranged
in such a way that a child organizes his memory so that he remembers
the material and recalls what he needs when he needs it. Preseﬁt
work is being done on memory orgaﬁizing'strategies, both for long-

3 térm and short-term ﬁemory. (Automated Education Letter, 1968)

Aé A very complete study by Schramm (1961), Television in the

é Lives of Our Children, tries to explain how television is used by

children and what television has replaced in children's lives. As

to the power of television, Schramm states: ~ -. -

fere PN .o
Alabd '\h‘“rw&f&eé [l LTT Y

on, is now typically given over tc the magic

In the decade of the 1950's, felevision came to
) dominate the nonéleep, nonschool time of the
§ ‘ North American child. One-sixth of all the
§ child's waking hours, from the agé of three
4 ;

picture tube. During the first sixteen years

of life, the typical.child now, spends, in
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total, at least as much time with televison as
in school. Television is probably the greatesf
sburce of common experience in the lives of
children, and,'along with the home and the
school, it has come to play a major part in
soéializing the child.

If any of us were now compeiled to find two

or three hours every day for a new activity,
we should probably resent that requirement

as an intolerable intrusion on our scheduled
lives, It wbuld require us to make profound
and far-reaching changes. And this is pré-
cisely what television has done. It has come
as an interloper into lives which already
seemed fu}i. It has.taken two or three hours
daily from children who ﬁreviously gave it no
time at all. .

Schramm details the development of a child's exposure to media
beginning with the bedtime story. He says that the pattern by which
a child is introduced to the media is one of increasing control over
the content. His first real control over the media occurs when he
is able to read. The final step is when he masters the process of
selection --'knowing'where to find what he wants in fhe available
media. The complete process takes about 10 years.

Since a child is introduced to televison almost Qholly as
.fantasy and as an audio-visual experience in his most pliable and

impressionable years, it is difficult to think of educational tele- -

vision as a proper use of the medium. And similarly the printed

medium assumes an air of propriety for educational use through carly
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association at school and church school. Various predictors of

a child's televison taste are discussed: age, .ex, mental ability, oo
and family. . ' ' P

Concerning value judgments about children's use of television,
Schramm says: -t

Children may learn gocd manners or bad gram-

: * ' mar w1thout ever seeking it from teleV151on.

They may learn how to decorate a room or how

*

-

to_burglarize a home. What they learn, and

AL 5 P A - .t e A B A U s

RN O R R

~the use they make of it, depend on *he child

ot

as well as on the program.
The point is that cchildren do not typically go
to television to learu. They more often go to

televison to escape boisedom or forget their

P WA U o e e g R e Tl L e s v

problems.

LY - -

The book's scope and statistics are too broad to be discussed

.

further here. Since this work was a study of existing pattern

[UITY RPN T SRR

rather than an experiment with the medium, the presentation designs

which were responsible for ch%ldren}s current television behavior %
were evolved as a business matter rather ihan for educational pur- %
poses. That théy have succeeded in business may be a result of % -
presentati~n, novelty of the medium, or just changing times. It §
. ' %
will be interesting in the next decade to see if education can make éi
.as effective an impact using the television mediunm. . §
. ¥ .
; A paper by Jack Phillips in Eduéation Technology suggests , é?
g thfee drawbackg of this age of~specializati0n that can be overcome ' %
: :

by modern media techniques: the nced to educate large numbers

of students, the nced for students to progress at their own rate,

S papensad o
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and *the need to make certain that the inStructional staff keep up
with the latest findings in their disciplines. -

This can only happen if complete, consistent instructional
programsluhich include media selection based on realistic models
are sold intact to schools or administered for them. Teachers
] and individual schools cannot institute dramatic educational
change. Hirsch (1967) says that "the classroom teacher is not

an independent professional, much inspirational literature to

the contrary notwithstanding. He is instead, one member of the

staff of a stable institution. His behavior reflects his posi-
3 tion." — '

Several attacks on the corporate development of educational

programs have also been published. One of the articles is by

Dr. Stiles in The Journal of Educational Research and contains
this admonishment of the big business sysféms approach.
The business controlled and directed sys-
tems approach, while it prémises certain
improvemeﬁts, leaves much to be desired. .
The claésfoom ;gacher'wi11'5ti11'be at ' T
the mercy of édmbetitive'commercial de-
velopments. Insté¢ad of waiting for
. . some company to produce a better text-
book for.a particular kimd of learner,
o - the teacher will be hoping for a better

system to be marketed... The key-qucs-

tion concerning the systems approach
¢ in education is: Whose system will-it

: be?
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The key to Dr. Stiles' dilemma and other similar c;ﬁmentaries
ig perhaps the establishmant of a continuing dialogue between in-
dustry and educator so that systems are prepared by the educator
so that systems are prepared by the educator for their own use in-
stead of being offered over the industrial marketing counter.

However, it is industry which uses 90 percent'pf tﬂe product
of the educator's factory, and so it is imperative that the voices
of industry be heard.

As a finale to this section on current media research, a

slightly psychedelic admonishment from Charney in Psychology Today
seems appropriate. ' '

Sight and sound. The Electric Circus. Thé

mantra of the Maharishi. The message.of

Marshall McLuhan. ‘The Beatles. The beat.

This is the turned-on, tuned-in, audio-

visual world of today’s youth...

And we're trying to competé with all this

in e ‘ucation by selling the same old text-

books to our students... Education is not

where the action is. .Advertising movies,

TV, magazines - the modern media have res-

ponded to the Now. God knows, the content

of our education programs, our textbooks,

our approach, are all Lad enough. But

the easiest thing to repair is form. It

doesn't take too much creativity to change
g

form. ]
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The technology is here. The ability. The
capac1ty... Our textbooks are about as in-
novative as the green blackboard. No glare.
No glaring succees...

Content is first and foremost. But repair-
ing that is a real education process - educa-
ting the teachers, the pubiishers,‘the educa-
tors. But form. Why that's easy. That's
technology. We're good at'that. Except in
our schools. Just think, in the past 20 years
almost every public school has ewitched over

to the green blackboard.

8. Continuing Media Research

It would be comfort1ng to think that the eng1neer1ng model
proposed in this report would appear immediately in operat1onal
educational systems and revive the ed' bizz'.

" However, the model proposed here is neither sacred nor suf-
ficient.

An initial look at the dimensions of media produced a chart
containing over 100 dimensional candidates organizable into small
numééf?‘of/generic dimensions only with great latitude in the
meaning assigned to-generic headings. Many of the dimensions
were concerned with general 1earning'theory and'threatened to
‘broaden the med1a selection model beyond hope of a practical solu-
tion.

The present five dimensions of p}esentation design are a good
first attempt to structure prezentation in terms meaningful to the

behavioral cngineer. Of course, the underlying philosoph in
8 ’ - s P phy
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these dimensions and the whole model is that behavior engineering
is a practical solution to the needs.of education. Overt con-
siderations of behavior engineering are foreign to present educa-
tional practice, hut Homme, and others feel that an acknowledge-
ment of the efficacy of behavioral engineering and its dedicated
practice in the schools will solve ‘most of the educators® problems.

Presentation engineering was diseussed in terms of five empiri-
cal dimensions. A continuation into procedures for selecting pre-
sentation form wust be made. Any real situation will also be fin-
ally judged in the marketplace where cost, equipment,'transition,.
aed completeness wili be prime variables. Much work is needed_to
devise and measure alternate systems which will be responsive to
the demands of the market. The creation of demand for a fixed pro-
duct is another strategy which the diversity of educators® rnterests,
goais and experience and their autonimity seems to preclude.

Media limitations is another research area which w111 ulti-
mately produce media selection cr1ter1a together with bchavioral
change expectancy figures.

If media preferences really exist and if learning rates of
individuals are sensitive to media cho1ce, then some measurable
student attributes must be defined which will provide media se1-
ection guides. It would be optimal to be able to derive curves
for expected behavioral change versus media selection‘on a real-
time basis {or each studeut, and sc provide material to achieve
highest expected gain,

- A more practical solution may be to resecarch thoroughly the

techniques of behavioral engineering of the student so that a
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reasonable (but possibly not cptimal) gain is achieved with a
practical media multiplicity. Not enough is yet known about
media cues which promote media preference to éngineer the pre-
sentation over several media devices. The domain of presenta-
tional and media cues must be explored in depth.

Finally, the complexities of Creating and maintaining an
operational system must be sorted oﬁt. The job of educating
will be only half done when a system is on the store shelf.
Success will be largely a function of ‘administering a smooth

operating system that works in the field, cranking out the

required student goals as was predicted on paper.
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