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This report examinags the effectiveness of an advancs trganizer,

sxparienced as an slement of & simulation geme, on subssquant

recspt ion lsarning of economic concepis, in the milieu of the

expository clessroom situstion.

in the research, an adaptation of the simulstion game: TREZEDIRS

{D: The Economics of Monopoly Menagewsnt (Simile II 1977), is

used for meaningfuwl discovery lesrning of the concept 'price elaes-

ticity of demend', in order to orgunize in edvence the reception

: learning thet follows. The hypothesis tested is that the organiszer

concept has ihe effect of improved reception learning of subsequent

subsumpt ive concepts (i.a. by sequantial transfer).

The resusarch Is susmented by an illuminative evaluation of the

lsarning program: . the milisu that it created.
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1

THE FROBLal AMND ITS SETTING

1.1

_pe

The problem

Can an advance organizer, excerienced as an alement of & sim~

Nlation game, effectively imnrove subseguenti receptilon learning
and retention? 1n other worda, if exroalitory classroom teaching
of an sconomic concept is preceded by the «ind of advance organ-

izer ref2rred tn above, 7ould retentive learning be enhanced?

The setting

Cxpasitory classrsom teaching is a commor educatisnal pracilice.
This protiem is therelore of interest to teachers at all levels
from primary schocla wp to tertiary instituwtizna, This research
examinas the problem in a Higher Diploma in Zducat ion cluss of
first year 3usisess tconomics stulents at the University of the

¥itwatersrard, Jharnesbtburs,

Zurplament ary guantions

1.2,1 Hew %) construct the gimdlation ome in order to enable

the »1Qaniz g sherormern:in to cneruts,

1.3,2 Wrat i3 the nature »f itre orsganicer in relatlion to the
artarnatives of discovary learrin; and v:c2ntion learn-

ir.47?

e




1.3.3

145.4

1.3.5

by,

2

How do theories of transfer relate to Ausubel's concept of

an or izer?

iwould criterion-referenced achievemant testing be adequate
to validly assess the affectiveness of leerning and reten-

tion in the experimental deaign?

what insights about tha effectiveress of an advance organ-
izer as an element of a discovery learning experience on
subsequent reception learning would te revealed by means

of 1lluminative evaluatisn?




1.4.1

1.4.2

The hypothesis

Participation by stuients in a simul.tion sarse is 2ffective
in causing improved achicvement scores in a test of reten-
tion of reception learnirg materiil, where tre reception
learning is preceded bty the 2ructive use »f sr3arized
learning material i{n the asimulaticn rhich comnitively sub-

sumes the concepts in the veception learning material.

The null hyprothesis

The achievement scores in a test of retention »f raception
learning meterial %y students whose narticipation in a
simulat ion ware has been precaacd by the enactive use »f
srryanized learning material in the simulation which cognit-
ively subsunes the concepts in the reception learning
material, wil. not differ si{;nificantly from thase of -

students whs were not exposed to this treaiment,




1.5 Delimitations

The ressarch was centred specfically around Ausubel's theory of
advance organizers. Related theoriss on lsearning, perception,
concept attainment and cognitive development of Piaget, Gagné and
Bxuner are also of interest. The "intra-msterial" organizing cap-
scity of the simulation was not investigated, nor its capacity
for the learning of problem-solving skills. By plecing the
organizer in an "intermeterial™ design, i.e. between a zimulation

and expository matevial, its effect on e subsequsnt stage of

-

lesxning wes examined oxperimentally. The research was accom~

panisd by an illuminative evalustion of the learning experience.

s this resesarch constitutes peart of an M E4d by coursework degree,
tims was o comstraining fector which necessitated that the field
of stwily be limited. It was essier for the ressarcher o have
epoass ‘o clesass of teschers-in -training than secondary school
olssser op originelly lntended. A first-year class of Business
EBconomics (Bducation) students was thersfore thc subject of the
ressarch, No claim to genermlized validity of the results of the

ressarch, beyond the clasa of students involved, is made.

Ausubel (1969) recognizes a nesd to develop thsories of instrua-
tion which teke as their centrsl concern meaningful school leaxn-
ing. He recognizees that thers ia probadly a vplace for discovery
lesrning procedures in schools, but points out that although such
proceduras may be meaningful, they are time consuming aend there

fors not as efflcient as expository-reception learning methods.
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ausubel’ s theory >0 jubsumnt ive strueturing of leurring material
snablaes students to learn meuningfully, a8 ajuirst the rote learnin.:
that 3o often crarici-=rice: senool le.rrning. cubsumptive learning
processes operate at a1 level of comprehenzion, wbove rote learning
but do not necesaarily involve the hicher levcic »f protviem solving

and creative behavion-.,

The deperndert variabls in this reseurch was Jelimitcd t2 what Lusuns

(see 1.6.7 and 1.6.9 ) defines s reception ie.rning and re*ention.

The independent variable was  *he cubsumpt ive cajucity of vhat

’

-

Ausubal (ses 1.5.1 .nd 1.:£.2 telow, lefires ao the argarizer. iusubsl

-

and Robirsor (1387 3 4:) postulate two dimensions 'represinting
fundemental distinctiors between “yres I lewurring oroccsses'.  Une

first distinction concerrc the means

learned is made available t: the cconscizus nind of the learner’ -
that is, the recep*ion .e.rning / dizcovery lournirg limension, Tho
second distinctisn desls with alterrative rays in which 'the learnex

.,

may incsrporate such xnowledge int> his existing structure of Ideas’

Vi

- that is, the meaningful Learning / rote learnirg dimersion. Auszube
and Rodbinsorn (i%ii.) sasume that these two dimensions zre relativelv
indeperdent, that ia they are not discrete iistinctions, tut continua.
They distinguish four tasic xinds of leirning vhich may occur in
schools: (1) meaningful-reception; (2) rote-reception; (I) meaningful-
discovery; «nd (4) rote-discsvery. Definitions >f meaningful and vot.
learning and reception and discovery learning appear In section 1.6,
It is the first of these kinds of leurning, raus'y meaningful-
reception thut is .ssumed, in this research, to jive rise to tho

dependent variable of more effective learning and retention, in the

usual expository situatiosn of the classriom.
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The independent variable, namely the org.nizer, which precedes the
recept ion learning material, is designed to bs an essential part of a
guided discovery leurning experience -~ preferably an experience
that tends more towarcs meaningtul-discovery ruther than rote-

discovery learning.

1 . w i Tmat . 1
The research design follows the sequerce A to F indicated in {igure

below:
A B c o ® z
C e - e [T 5 1 4] Y IN
RS MWICHED LATalDel  TRAGFER  LE[EITall IO
- .e P "y men
TasT  RulPs ek LeiTal RITUNTION VaroaZie 70T
vy
AL TaR LAl RS et

Pigure 1. ~equarce of the research procedure.

The pretest sets a berchiark against which the post test of recep-
tion learning ard retentiorn can be compared. The oretest datae also
wsasure one of the variables to be equalised between the control

group and the experimentsl group, Uy mears of matched pair selection.

The independent variable is the intervention of discovery learning

of the organizer, as an essential part of the simulation, by the
experimental group only. in all sther respects, the control group
and the experimental wgroun together participate equally in the

simulation game.

The transfer retention test, as defined by Ausubel and Robinson

(1569 p 609), "mecsures whether a viven sexment of knowledge is
sufficiently stable, clear and well-organized to serve as a basis

for new sequentially related learning tasks and problem solving' .
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The dependent vuriible is the expository materiul for rzception

learning by the combinae” control and experimentel groups. Heception
learning corresponds roughly with "comprehension" in the Bloom (1956)
taxonomy. In ausubel's taxonomy, it involves meaningful (not rote)
learning by receprtion (not discovery) of concepts and generalizations,
but doas not require problem solving {analyeis) or creativs behaviowr

{syrthesis).

The post test measures whether the organizer i3 eflective in causing
improved achievemant scores for the experimental group of retantion

of the reception materiul, &s compared with the contrnl zroup.
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1.6 Definitiona of Terma

1.6.1

advance organizer

Detined by Ausubel and Robinson (1969 p 006, as:

'orgunizer: introductory material presented in advance of and
at a higher level of seneraslity, inclusiveness, and abstrac-
tion than the learning tesk it elf; designed to promote sub-
sumpt ive learning by providing ideational scaffolding or
anchorege for the learning tasx and / or by increasing the
discriminabil ity between the new ideas to be lesrned and re-
lated ideas in cognitiva structure'. For example, the advance

orgenizer used in this researcn is shown in appendix J.

subsumpt {ve learning

Ausubal (1903 p 83, says two {mportant sntecedent variebles in
meaningful learning end retenticn are: 1 'whether or not a
relevant subsumer at an appropriste level of abstrsction: gen-
erality: and inclusiveness is available in cognitive structure':
and 2 'the stability and clarity of this subsumer'. Snelbecker

(1974 p 427) says that the principle of subsumption is & key

explenaet fon in Ausubel's theory as to how one incresases and
reorganizes one's fund of knowledge. 'New idees and infor-
mat fon ere gresped and retained by the learner 'only to the
extent that more inclusive and appropristely relevant concepts

are




1,6.3

1.0.4

1.0.5

already available in cognitive structure to serve a sub-
suming role or to provide ideautional archorage" (Ausubel

1067 p222)'.

derivative subsumntion

ausubel and Robinson (1967 nbCH) say that in derivative
subsumpt fon: ‘'the new iceaa ir the learrning task are
supportive o» illuatrative of an existing relevant idea

ir cognitive structure'. (Similar to ‘wasinilation')

correlat ive aubsumption

Ausubel and Hobtinson (1959 pbC4) distir,uish correlative
subsumpt ion {rom Jerivative sutsunntion. In correlative
subsurpt ion: 'the new ileas in *he learning task are exten-
sions, elaboratiors, ~>dificati-rs, or qualifications of

an existing relevar {iea in cosmitive structure',

discriminability

Ausubel (196%pp 1 K-y} says trat advance orgarizers ordin-
arily have tws distirct functions coarresrondirg to differ-
ert ampects of the unfamiliarity of nmeaningful learning
naterial, In the first i{nat.rce, 'the newv material is
almost completely unfamiliar i{n the sense that cognitive

atructure {3 barren »f even generally related concepts.




1.6.6

106'7
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Under these circumstances the purwose »f the organizer is
simply to nrovide ideational anchora:r or scaffolding'.

The diseriminability of l:arrnins, in the other more tynical

irstance, applies where 'the new learning material (for
example, Buddhist doctrines) ia a variant »f related,
previously learned concepts (Christian doctrines) already

established in cognitive structure',

meaningful learning

Megningful learning oresunposes that the learmer has a

mear ingful learnins set, that 13 a disvnsition to relate a

learning task ronarditarily and substantively to his exist-
ing coenitive structure, thereby making the learring of a
potertially mearinsf:l task possitle. (aiusubel and Robinson

1969 povb). (See bslow 1.5.1% meaning)

recevtion learning

Reception learning may be by rote or it mey be meaningful
to the learner. Ausubel ard Robinson (1369 ©607) define

reception learring as: 'that kind of learning in which the

entire content of what i{s to be learned is presented to the

learner in more or less {iral form'.

learning

Ausubel and Robinson (1969 p6us) point out that recevtion
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lgarning can be distinguished from 'discovery learning:

that kind of lesrning in which the principal content of
what is to be learned is not given, but muat be discovered
by the learner bsfore he can incorporate it irte his

cognitive structure'.

1.6.9 retention

iusubel and Robinson (1969 v603) usz the term anchoring
ldeas. This helps to define retentive learring, They
define ar anchoring idea as: 'an established relevant idea
in cognitive structure t» which new ideas are related and
in reletion to which their meanings are stored in the

course of meanirgful learning and retention'.

1.6.10 rote learning

Stones (1966 pid9) defines rote learning in terms of
Ausubel's theory, as learning that is not meaningful.

That is, new learrning that takes place bui cannot be fitied
into the hierarchy of concepts because it is nol rslated to
existing cognitive structure. 'Consequently, it remains an
isolated response. Bacause of this the new learning lacks
meening. It also tends to be specific and does not transfer
to new situgtions.' Jsince it is not enchored to existing
knowledge structures, it is likely to be forgoiten easily.
Hence rote leerning tends to be more difficult than neaning-

ful learning¢ and therefsre lass elfsctive.
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1.6.11

1.6.12

15&!15

meaning

Ausubel and Robinson (1969 n54) say:

Meaniég itself is the oroduct of a meaningful learning
process. It is the differentiated cosnitive content, or
content of awareness, which emerges when potentially mean-
ingful material is incorpor~ted into cognitive structure in

a nonarbitary and suustantive fashion., It can also bas said

that meaning is an idios/neratic phenomenon in that it 1is

a particular content of awareness svoked in a particular
learner who has a unique cognitive structure., Conasequently
the meaning elicited by ary ;articular asymbol or group of
symbols will depend vpon the ideas that exist in a partic-

wlar learner's aird.

simulation sanme

Ellington and others (1961 p 17; define & simulation game
&8 'an exercise that possesses the essential charsctsris-
t.ics of both games (competition and rules; and simulations

(ongoing representation of real-lifs)',

cans study

Ellington and others (1961 p 17) define a case study as
'an in~depth examination of a real-life or simulated sit-
ustion carried sut in order to illustrate spesial and/or

general characteristics'.

12
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1.7 The ussunptions

n It is assumed hy Gasnd (1975 p 28) that an act of learnin: occurs

14

through a sequence »f phauses. These are set out diagramatically in

figurs 2 below. The first is motivatisn; although, Ausubel (1969 vp
263-1 and pp 412-417) holds that learning is posaible withnut extrin-
sic motivation. iotivation is caused by particular expectations.
Participation inr games ur-propriate to the abilities o those involved
has a4 strong tendency tL- motivatc the dehaviour »f the porticipants

in certain ways. Based on this assumption, the researcher has used a
. ' sinulat ion came to facilitute the orrarization of the siudents' exist-
irg so4r.itive structures, before rew recentisn learning material is

situatiaon {1 siril.ites, wias designed

T

zresented. The ganme, throush th

i

to facilitate selectively guided ittention., athtertion, and selective

(4

perceptizn, ncsurs in the sscond thase of the act of learnirg., The

third chase, acgisitisn, denerds sn the lzarner's ecdins of the infor-

mat ion for 'storase ertry'. o ~emcry storage srecess in the Jourth

ohase is recessary for retertisn to e-~ur. Gagné (1965 n T4) says

1 that: 'Eaving beer acj:ired, *he nes ~apahility must be "stored", if

it {s t2 jualify as sorethinrg that has truly been leurned. The
change that has been triuht absit by the svent »f acquisition now
secsnes retiired, :ver 4 perisd that misht e . faw mintes >r 2
lifetima', He z.ys *rere l3s avilerce tn augoest that storage mar be

af twe kirda: akart-ter— mermyr Ir Linzeterm we-ary, 'Retention' of

roception lesrnir g material, in the “ynithesia of this research  as
defirned by Aus.bel (see purigraph 1.6.7), {3 thet which is retainsd
bty prosess of lgng-tir memdrTy storage. Coding i3 a ~ritical process
rTeceding memury sgtorage wherabdyr, (t 1o aaswuned, shovoedoe is

wquired .fter selective perception, The [3cus 5f this reseurch,; in

RN,
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the centext of aisitbel's principles of subsunptive learning, seems to
centrs on the acquisiticn by coding phuse of the learnin: proceasec,
after the meuory storuge procees f{or veturtion, foilow pricesses of
retrieval and tvansfer in Jaer$'s thoory.  gagnd (1965 p 76) suvs
that: 'When the individual s c.iiled upon ts dicplay what he has
learned »r t2 put it to use in some way, he "st retrleve the entity
that has teen acquired and 3tored.,' detrieval, he suys, may occur in
e disorganized wvay, as for example, when situaticns in a rnovel
"remind” the reesder of various everts learned {n different contexis,
Tased on ausubel (176& pp £3-12%,, Sagné (lac. 2:it.) says that when
deliverate retrieval is urdertuaken by the ndivilual, it is usually
apparent that certain >rgunizing factars are «t worizy ' - the irdiv-
idual may recall a variety of opecific inctances falling into a
ziven category, for ax.iple, or he may recell several categories that
are mearingfilly related to each sther'. Traunsfer i3 the sixth process
in the act of leurning shich accariing to Jagné gives rise ts *he
shase of generalization. aes8.Aptisns about recall ty tranafer of
vertal irfarmation; trarsfer >f lesrring uand ausubzl's theory of cog-
it ive structure; trarafer theory in ~eneral: and the more specific
asvects of transfer: vartical, lateral and sejuentialy are treated
reppect ively in puracraphs 1C to 15 of chapter 2 of this report.

The act of learning culminates in the phises of rerformunce and fced-

baci whizh depend resgectively on pracesses of y responding ard re-

inforcement .
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Simulations create situations in which the participants are
expected to respond in particular weys. Thua the process of
expectancy which is assumed to initiate an act of learning,
cont lnrues in simulation games to motlivate learning in the
performance phase too, Jimulations, by design, create sit-
ugtions in which periuvsmances of responses are expscted which
require the recall and transfer of knowledge. Finally, of
the feedback phase, Jegné (1975 p 42, says: 'Once the learmer

has exhibited the new performance made possible by learring,

he at once perceives that he has achieved the anticipated

1 goal. This "informal feedbeck" is what many learning theor-

~

ists conaider the essence of the process called reinforcement'.

It is assumed that successful performance in a simulation
geme affords achievement motivation., This kind of motivation
should lesd to a process of self-perpetuating positive rein-

forcement.

susubel’'s learning-retention-practice-transfer wodel presents

& more slaborate set of assumptions than those of Uegné, des-

cribed above. It differs in a number of respscts. Firstly,
through practice learning is exteaded beyond Jegné's single
act of learning. Secondly, Ausubel's distinction betwsen
rote end meeningful learning, implies that different kinds of
acquisition, retention and recall can occur. Thirdly,
Ausubel's principle of subsumptive learning gives insight
into a process of sequential transfer, which differs from

seené's explanation of laterul transfer through seneralization.




Figure 2, below, sets out Gagné's (1975 p 25, model of the

sequences in which an act of learning occurs,

YHASE LEARNING PROCESS
Motivation phase EXPECTANCY
\oorehending nhis. ATTENTION -
Apprefiending phase SELECTIVE PERCEPTION
Scquisiti hase CODING ~

cquisition phase STORAGE ENTRY

Xetention phase MEMORY STORAGE
I}

Recall phase RETRIEVAL
k4

Generalisation phase TRANSFER

Pzrformance phase RESPONDING

Ferdback phase REINFORCEMENT

aAn _act of leerning.

[25
-
o
3
[+
.V

Teacring in a subject like economics is usual', of an expos-
jtory rature. kconomic concepts are received by learners in
material predominantly in verbal form, the symbols of which
may be either written (as in text books) or auditory (as when
the teacher %talks,. The proceus of coding that occurs during
the acguisition phase of learning, Gagné (1975 p 78) cl ims

is of critical siugnificance for the learning of verbal irfor-

mation, As he says:

16
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"In the most general sense, coding is erhanced when infor-

mation is presented within an associated meaningful context."

Gagné mentions three means by which associated meaningful

contextualization may be atiaired, namely: advance organizers;
coding by placing of isolated rnames and labdbe.s in a meaning-
ful verbal context; and by using imagery to provide a frame

in which to "place" new learning.

Unlike Gagné's model, which is concerned with individual acts
of learning, Ausubel's theory is concerned with the learning
of concepts which irvolve many acts of learning and require

practice. Ausubel and Robtinson (1309 pp 131-132, say:

"Consistent with the thecry, fractice may be viewed as a
saquencs of repeated ;resentations »f rew material to cog-
nitive structure, each ~resertation sbeying the basic rules
of meaningful learnirg, saxceot that on each succesaive presen-
tation more >f the ideas in the material will have been
irncorporated into cognitive structure, so that they now

facilitate the learning of the remaining areas.”

An nutline of Ausubel's leerning-retention-practice-transfer
model is shown in figure 2. As well as a practice exiension,

this model is an exiension of transfer.

Transfer, in ausubel's mouel, is a reflection of the process

by which existing cognitive structure is oryganized or re-

organized.
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—% EXISTING COGNITIVE STRUCTURE comprising a hierarchically

organised system of facts, concepts and generalisations.

\

> MEANINGFUL LEARNING PROCESS

Stage 1: To learn meaningfully
a NEW IDEA is related in a non-
arbitrary and substantive
fashion to one or more of the
existing ideas in EX1STINC
COGNITIVE STRUCTURE, usually to
a more general idea. The new
idea ig distinguishable from
the old one, not being immedi-
ately agsimilated due to the
new idea's DISSOCIABILITY
STFENGTM.

Stage 2: RETENTION occurs as the
DISSOCIABILITY STRENCTH of the
new idea declines progressively
until it falls below the thresh-
old of availability at which
point the new idea can no longer
be recalled. 1

By

ROTE LEARNING

occurs independently of exist-
ing cognitive structure, and
is therefore not meaningful.

\L, !

Those FACTS learned by rote
which are related to EXISTING
COCGNITIVE STRUCTURE enter the
MEANINGFUL LEARNING PROCESS

M

ARBITRARY AND NON-SUBSTANTIVE
rote learned non-meaningful
facts.

L.Extension ! PRACTICE is
necessary because most inte-
grated sets of ideas are not
learned in a singie presenta-

N

Extension 2 TRANSFER to the

learning of NEW IDEAS facili-

tated by the way in which most
ideas in the EXISTING COGNI-

TIVE STRUCTURE are
ORGANISED, woem

tiomn.

AUSUBEL'S LEARNING-RETENTION -PRACTICE- TTANSFER MODEL

Figure 3.
Baged on Ausubel and Robinson 1969 pp 131 - 132

The way in which existing cognitive structure is orgenized, is

central to Ausubel's assumptions about later learning. He
proposes that meaningful new ideas are learned by being sub-
sumed into an already existing cogritive structure, which has

been estublished by prior learning. Jamé (1975 p 149) says:
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"In congidering retention of newly acquired verbal knowledge, Ausubel
theorizes that one must consider, first, the availability in pre-~
existing cognitive structure of aspecifically relevant anchoring ideas.
A sscond factor that affects retention is the distinguishability or
dissociability of the new ideas from th3 pre-existing cognitive struc-
ture. If new propositions of Buddhism, for ezample, are not suffic-
lently distinguishable from those of Christianity, they will tend to
be lost in retention. Still a third factor influencing retention is
the stability end clarity of anchoring ideas, which act to subsums

newly lssyned verbal propositiiors.”

whilst Ausubel is concerned with meaningful reception learning,
Bruner's name is associated more closely with discovery learning. It
"3 assumed that a simulation game can be designed effectively to
causs meaningful discovery learning. Of relevance are Bruner's tech-
niquas of simplifying subject content. Ry "translating” ideas In
symbolic modes into iconic or enactive ideas, Bruner (1906 p 59)
btelieves that anything can be taught at any age. Misinterpretations
of this essumption are contested by findings of Plaget. Sinsberg and

Opper (1969 pp 225-0, say:

naA current trend prevails in the Jnited States which believes that it
is possible to teach anything to a child of any level of developmsnt,
providing the appropriate method is used. Piaget's findings tend to

stress the contrary. Certain things cennot be taught at any level,

regardless of the method adopted.

i
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It is of course possible to accelerate some types
of learning to a certain extent by use of suitable environ-

mental stimuli."

The threa modes of representation which serve as techniques

to simplify content are termed by Bruner as: eractive, iconic

and symbolic. It is assumed that in the classroom situation

- where feuchers are involved with sroups, the individuals of
which may be at widely differing levela of cognitive develop-
ment - simulation James can include material to simultanesusly
facilitate: eractive, iconic and symbolic modes of respresen-
tation. Teachrers wouild thus be able to provide for meaning-

ful participation by a greater variation of pupil levels of

ability in one planred learnins experiernce.

Yest and lFoster (1975 p 27, define and illustrate the three

modes of representat.on as follows:

"Enagtive Representation involves actisn - psychomotor

activity. an infart may enac*ively revresent a ruttle by
shaking his hard. Young children demonstrate an understand-

ing of the principles of the lever by adjusting their

_positions on a see~saw. The prirciples of leverage in this

case ara cnactively renresented. The ernactive is a very
primitive, concrete mode of representation. &ractive
representation irvolves psychomotor actins out of some idea,

concept or principle.




TRy T .

L PG

O 'y

21

Iconic Representation involves the use of imagery or sraphise to

represent the idea, object or principle. Thris mode of representation
defines the objiect with more completenesa and ecoramy. Drawing a
chart or diaxram and dexmonstrating the principlee »f leveruge

through these would be an exumple of iconic represertation. It is
more abatract than the enactive mode but less abstract than the

symbolic mode of ropresentation.

Symbolic Representation uses language to demonstrate the idea,

object or event. It is the most abstract of the three modes of
representat ion. The use of these modes appears to follow develop-
mental trends. That is, young childrer tend to use eractive modes,
and as they grow slder they make sreater use of the symbolic mode.
The complexity or difficulty of material may cause any of us to
return ¢ the less abstract modes of representation. When we
attempt to solve a difficult problem and cannot through the symdolic
mwode ~ language - we nay draw diagrums, ctarts, etc. This regres~
sion and trarslation to icoric representation seems to aid us in

puzzle solving.”

me summar.ze, assunptions 3 n which this research is based fall into
two categories of learning: firstly, mesningful djisc -very learning
with the ot ect of creating in advance, a clear, statle anda well-
oranized cosnitive structure which provides o meaninrgful learning
set (the independent vari.ble,i and seco 11y, meaningful reception
learning (the adependent vuriabie;} o demonstrate the alfectiveness of

the organized pre-existing cosmitive strcture,
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2 REVIEW OF RELATE. LITERATURE

2.1 Teaching for Reception Learning

In a review of educational studies of the years 1952 to 1982,
Clarke (1982 pp 45-9) says: 'one of the more exiting aress in
educat ional paychology is the ‘study of factors which influsnce
the reception and retention of meaningful prose material, an
sctivity which occupies perhaps more time in classrooms than
any other'. Clarke ( ibid., says that the radical initiator
of this movement in cognitive psychology wus Ausubel. She
says that in Ausubel's firat paper on the use of advance
orgenizers published in 196C, and also in the introduction to

his text Educational Psychology: a cognitive view (196f,

Auvsubel 'stated that ne was not prepared to consider topics
such as child development, adjustiment, personality and rroup
dynamics except in so far as they bear on and ere directly
relevant to classroonm lesrning'. Iin School Learning: an

Introduction to Educational Psychology, by Ausubel and Robin-

son (1969 p ¥6), they maxe this point egein when they say it
is casumed 'that a large pert of the teacher's time will be

spent on gxpository teaching'. They emphasise too ( b4,

p 97) that there are good reasons {or some of the disenchant-
ment with expository teaching and reception learning. They
obsarve that 'potentially meaningful subject matier is

frequently presented to pupils in such a wav that they can

learn it only rotely'. They give another reason, also of

22
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importance, 'why meaning is perceived as an cxclusive preoduct of
problem solvirg and discovery techriquee of learning'. It stems
from what they consider to be twn serisus shortcomirgs »of prevailing
learning theory. 1The {irst of thase theuretical limitations is
apparent in the cognitive dorain, when comparing the Bloom (1956)
taxonony wlith Ausubel's more elaborate hierarchy »f “ehavisural out-
comesd. In section 2.11 these are compared. ausibel's taxonomy takes
into account the process:s 30 learning, us well a3 outcomes. Ausibel
ar.d Pobinson (32.232] syt 'ir the first place, ssycholocists have
tanded 1o subsume mary gualitat ively sifferert xinds of lezrring
proceases wder a sirgie exploratory mogel'. Thic results in con-
fusion of basic Jistinctions between recewtion and iiscovery learn: .g¢
and between r>te and msarningful learning. 7The sec3rd linitation

to cortemporary thecry, a8 the abserce {>r many eciucetional psychol-
ogistas of an appropriate tresry of rmeoningfil lear:ing. This led to
the interpretation =f long-term learning and forgetting of subjeci-~
aatter, in terms >f the 3ame cnncepts .8 those used to explaln

iabsratory f£orms of rote learning (e.s. retrowctive Hhitition).

-

This zonf.sisn Yaa led ¢> receptior learning teing wilely rerceived

sf a8 a rate learrirg preromercn,

In adiition t- asubel'a coarcerr abaut reception learning in schools,
Slarke (1972 » 4B, days that 'ausubel maintained that his aim ras to
farrish *he prospective teucher with the basic psysholsgical sophis-
tication needes for clasursom teachin:'. The cocept of advance
srganisers and his 'asnimilation thesry' are sertral to the pursuit

af this elm.
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Clarke (17962 7 49) notes that serly experiments 'suggested that the

L]

flacts of advance organizers ware greatest for those of relutively
low ability or por backzrowund knowled,se und the differences
obtauined betweer Frnupa with und sithout the use »f orguricers ware
chiefly due to students >f this «xind', Later rasearch has rot
clarified the igsue to any sreater =xtent. Jce zent.onsg 2.4 ana

2.5 for further disc.aaion on 2npirical research. Clarke / 1bid.:
concludea: 'Ferkaps, aa with cumpensuteory education, advance srgan-
izers hava nyt falled, dut have as yot rot beer aratematically tried

in contexts whare they nisht te effective’.

an sbservution by Clarie { ibid. . ¢%.t tre ma_ority of those who

2 4

participatad in *he mure ol :rt organicer crperiments were colilegs
students, has relevance t: the sub_ect »f this revnrt. Similarly,
this researcr de.ls with first-yeur {(non-sraduute) educ.tion diploma
stwdents., I% Tay te inerred fram Tlarke's observation that if this
rese.rch deal.n were .sed in a secondury schi-l classroom, It could

possidly yieid ¢roater differerces.

$A3CIVETY LeeInang

Ausubel (19861 pr 15-25), ir his paner: ".in Jefence of Verbal

Learnirg", ¢concludes 7ith the foliowirg comment:

"NMuch »f the snprobrium currently attachad t» verbal leirning ateme
from fallure to distinish betseen "r ception” ard "discovery"
learning and t9 avpreciste the nierlyins busis of rmeuningfilness.
it is wilaly acc:pted, for erample, thut verbal learning {s invar-
tadly rote (3lib vertalism) nnless preceded bty recent nonverbal

nroblem-3o0lving expgeriarce."




This assumption that only discovery learning is meeningful may easlly
be inferred from statements such 1s the following by 3Sprinthell and

Sprinthall (1977 p 220) who suy:

"Bruner irnsists that reaningfvl le:rnins requires the child to act-
ively search for solutions., Such "discovery le.rning" is Iay more

long-lasting and usef:l than le.rning based or memorizitisn and

corditioniag.”

austbel maint.ins that after the elemntary school yeuwrs, o

approximutely after the age of twelve, verbil recention l2.rning

constitutes the most efficient meth+d °f mearingfully assimilsting

the substantive content of 2 iisciyline., Frotlem solving methods
are less efficient becuuse *hey are time cornswuming. The »romotion
»f prcblam-solving ability per se s nevarthelesa a legitimale

ot ective in ed'watisn, sroviiad {t {3 rot overemrhusizad.

Inthusiasm [or discovery methsda e attriduteld By Atsubel and
Rotinson (1969 p 477, to the arasrassive educat ion movement and
the ch!ld-contred appriach that »>risinates in the 23ducutional
philssophies of Rousseau and Trsedel., jpusubel snd Robdinson ssy ths
ratisnale thesa theosries have is that 'the educulional :nvironment
facilit tes develonment haat % nroviling o nmaximally permissive
field that Adc:2 not irterfere with ths nredcterninad wrociss of
329ntwneorie aatur.tion'. .t is the child himself, they assert,

vho {3 in the mest gtrutegic rozition by 'mox and galect 'those

edicat foncl in_recients th.t correspord most 2losely fo his current
develosmentil nveds, and henee ura mest sonducive ty hia aptiml

arawth' . Lasubel and Rotinson { ibid. ' elatm that the
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redisiovery and qusstionable Iinterpretation by North American educ-
ational paychologists of Piaget‘s theorstical speculations, have
contributed to the post World War II curriculum revolution., This
rsvi;;l of the discovery metnod brought with it a great emphasis on
the "neuristics of discovery”", premlised by the argumert that in a
world of inevitable change, the best way to prepare students for life
is for them to "learn how to learn". Finally, Ausubel and Robinson
say that the discovery method provided a means of permitting greater
student ectivity and initiative with respect to their own lesrning.
This was & time in the 1360s when high school and college officials
felt it necessary to combat 'apparent student disenchanimsnt with

both the substance and method of instruction at these levels'.

The essential criterion for discovery learning, Ausubel and Robinson
(ibid. p 481} say is 'that the material to be learned is not presen-
ted to tre learner in final form' as in the case of reception learn-
ing. DJiscovery learning requiires that the learner must reorgunize or
transform the new learning material ctefore it can be incorporated
into cognitive structure. Ausubel and Hobinson emphasize though,
that: 'Ahile we tend, for convenience, tc speak of reception and
discovery as though we ware dealing with a true dichotory, analysis
of teeching methods employed in the classroom indicates that thexe
are a variety of avproaches which can be ordered along s dimension of
{ncreesing direction on the part of the teacher'. This observatlon
has relevance 1o the current research. The design of the simulat’on
game in this research is intended to provide discovery learning

material which will guide the students, by means of its intra-
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~rganizing capacities to a meaningful discovery of the advance
orgenizer, 1lhe advance orgsnizer, in turn, 1s a subsumer for later
teacher directed recaption learning. It is assumed in this research
design that by varying the learning approach (from discovery to
reception activity), motivation and attention will be facilitated
and sustainad. This is not however an experimental variable, as
both the control and the experimental groups experience the sams
discovery and reception learning milieuc (except for the orgenizer).
It is none the less important to the research that gll the subjects
sre well motivated and responsive to the learning material. Othsr-
wise, the empirical replication would not be true to the hypothesis.
The Hawthorne effect, by design, applies equally to the contrel and

the experimantal subjects,
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The use of games and simulations for treining and educat ion

milington and othera (1991 pp 15-19) def ine games and simulations and
q7gt inguish them {rom case studies. They say that in 1373, 'Bloomer
vresented the thesis that games and simulations are in fact guite

different types > exercise, and susgested what was to form the vasis

of a working terminvlogy and classif ication'.

Bioomer adopted the definition for a game given by Abt, that & gane
ia: 'any contest (play, amonyg adversaries (players) operating under
eocoureints (rules) for an objective (winning, victory or pay-off)',
Tilinton and others say that this definition !'identif ies two sssen-
41 Tzptures which must both exist before an exercise can ressonably

Ge doonvided as a game'. 1hese are first, overt competition, whether

yatezua plavers 3T against the 'same system'; and second, the exer-
clor in governed uy rules. It Is notable that wars of old, fought
wnder rules of chivalry, or in modern times under those of the Ceneva

Conveation, oo lo=st in tneory, by Abt's definition, would seem to be

Por o wiwnlat fons, Boomer adopted the definiti-~n of Juetzkow, thaet a
simuiation is 'an ogerating representation of central features of
rea)ity'. Ellington and his associates (ibid.) also identify in this
definition 'two essential [eatures which must doth exist before an
proercise can reasonably be described as a simulation'. These are
{irst, that it must represent a real situation: and second, that it
mugt be gperational, that 1a an ongoing process. The latter
criterion, Bloomer notes, excludes 'static analoxnes such as photo-

grapna, maps, gravha and oirenit dlagrams, but includas working
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2.5 The use of games and simulations for training and education

Ellington and others (1961 pp 19-19) define games and simulations and
dist inguish them from case studies. They say that in 1373, 'Bloomer
presented the thesis that games anc simulations are in {act gquite
different types >f exercise, and suggested what was to form the basis
of & working terminology and classif ication'.

Bloomsr adopted the definition for a game given by Lbt, that a gahe
is: 'any contest {play, among adversaries (players) operating under
constraints (rules) for an objective (winning, victory or pay-off}!'.

£llinton end others say that this definition 'identifies two essen-

tial features which must both e. ;efore an exercise can reascnably
be described as a Zame'. Thnese .re {irst, overi competition, whethex

between players or against the 'game system'; and second, the exer-
ciss is governed oty riles. [t is notable that wars of old, fcught
wder rules of chivalry, or in modern times under those of the Ceneve

Convention, at least in theory, by Abt’'s definition, would seem to Ge

gamss .

For simulat ions, ’oJomer adopted the Jefinition of Juetzkow, that a
simulgtion is 'an osperating representation of central features of
reality'. Ellington and his associates (ibid.) also identify in this
def inition '“wo essential features which must both exisi before an
exerc ise can reasonably be described as a simulation'. These are
first, that it must represent a real situationt and second, that it
must bs operat ional, that i{s an ongoing process. The latter
eriterion, Bloomer notes, excludes 'static analogues such &3 photo-

graphs, maps, graphs and circuit diagrams, but includes working

e
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models of all types'. Ellington and his associates (ibid.) say:

"It immediately follows from the above definition that a simulation
gams is an exercise that possesses the easential characteristics of
both gemes (competition and rules) and simulations (ongoing represen-

tation of real-life), examples being cheas and Xonopoly. This term

is now generally accepted by workers in the gaming/simulation field."

A case study was defined by Walker in 1974 as 'a study in detail of a

e L

particular event, problem or situation'. Ellington and others (op

¢cit) edd an important general characteristic that Walker's definition

u

omits, that case studies are usually used to identify special feat-

P

ures of the case under study or to illustrate genersl characteristics
of the broader set of situat ions of which {t is typlcal. Ellington
and others offer the following extension of Walker's definition of a
cgse study es: ‘an in-depth examination of a real-life or simulated
situation carried out in orcer to illustrate specilal and/or genersl

characterist ics'.,

fhile cass studies commonly overlap with simulations, games may also
be usad s case studies. It i{s tnerefore possible to have & number
of types of hybrids. Ellington and his associates list ssven dis-

tinct possibilities:

'PUEER' GAMES such as Scrabtle and the conventionel cerd and ball gmmes.

"PURE' SILULAT IONS such as the Link Trainer developed to teach basic

flying skilis during World waxr II.
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' PURE' CASE STUDIES as used to train for medical and legal work.

SIMULATION GAMES such as Monopoly and chess. Chess simulates sixth-
centuxry batile manoeuvres - the rook for instance representing the

movenent of a war alephant.

GAMES USED AS CASE STUDIES. GCames may be used for abastract dis~
¢iplines such as formal logic and mathemstics, which cannot be said

t0 represent everydsy 'reality', e.g. Chemiatry-based card games.

SIMULATION GAMES USED AS CASE STUDIES. This combinatlion covers a

wide renge of activities. For exmmple, militery exercises and

training by means of computerized business menagement games.

In this research, an adeptation of the simulation game: TREBIDIES

ISLAND: The Boowomics of Momopoly Manssement (Simile II 1977), ia
used a8 a case study for in-depth examination of the management of a

natural monopoly market situation, in order to illustrate and
organize by enastive, lconic and symbolic means, a genersl cognitive
strusture of principles of 'elastlioity of demand' by spesoiasl refer-
gnce 1o & particular produst, that is the supply of a telephene

sexrvice.




€

Ellington and others (19¢1 pp 20-23%) say that games and sim-
ulations can be used to achieve objectives from all parts of
3loom' s cognitive and affective domains, and simulations can also
be used very effectively in the psychomotor area. 71tey recommend
that they should be used not as 'a main, front-line teachinrg
technique, bui rathexr as a complement ard support to traditional
mathods'. The reeson they give is that 'it has been found that
gaming and simulation techniques are 1o more effective than other,
more traditioral, methods whren used to teach the bvasic facis of a
subject'. But for achieving hizh-level cosnitive objeciives
involving analysis, synthesis ard evaluatior, and affective
objects of all types, they claim, games ard simulations are parti-

icularly useful.

Ellington and others {( ibld.,; say that reseaurch indicates that
positive trarsfer >f s«ills can be achieved by mears »f games and
simulations, both psychomotor and cosnitive. They cite the
example of truining aircruw with the ure of a cockpit simulator.
Non-cognitive skills such as decision making, communication and
interpersonal skills; and desirable attitudiral traits such as
willinrness to listen to other people's points of view and to
view problems from different angles may also be fostered by

gumes and simulations.

Games and simulations have the advantage over traditjonal
methods in that they afford a hish degree of studeni involve-~
ment. This is particularly desirable .or the less able. The
capacity of simulation games for motivation; the basis they
provide for integrating concepts from various disciplines; and

the creation of situations in which participants with expertise
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Ellington and others (19°1 up 20-23) say that zames and sim-~
ulations can be used to achieve objectives from all parts of
Bloom's cognitive and affective domains, and simulations can also
be used very effectively in the psychomotor area. T1rey racommend
that they should be used not as 'a main, front-line teaching
technique, but rather as a complement ard support to traditlonal
methods!. The reason they give 1s that 'it has been found that
gaming and simulation techriigues are no more effective than other,
more traditional, methods when used to teach the basic facts of &
sulject'. but for achieving hish~level cosnitive objectives
involving analysis, synthesis and evaluatior, ard affective
ocbjects of all types, they claim, games ard simulations are part-

icularly useful.

Ellington and others ( ibid., say that researcn indicates that
positive trarsfer >f s<ills can be achieved by means of games and
sinulat ions, botl. psychomotor and cosnitive., They cite the
example of training aircrew with the use of a cockpit simulator.
Non~cognitive skills such as decision making, cocmmunication and
interpsrsonel skills; and desirable attifudinal traits such as
willingness to listen {0 other psople's points of view and to
vigw problems from different angles may also be [ostered by

genes and simulations.

Gemes and simulations have the advantage over itraditional
methods in that they afford = hish degree of student involve-
ment. This is particularly desirable for the less able. The
capacity of simulation games for motivation; the basis they
provide for lntegrating concepts from various disciplines; and

the creation of situations in which perticipants with expertise
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in different subject areas can interrelate:; are further advaitages

thet are mentioned by Ellington and his assoclates (ibid.).

The main application of simulation and geming techniques, Ellington
and his colleagues (ibid, p 21, say were first utilized in military
training. lhey were introduced to business management training Iin
the mid 13%0s. It was only in the early 1760s thet such techniques
spread to secondary and tertiary education. Cne of the first aress
outside of the military and business fields in which games and sim-
ulat ions were used was tescher training. (ibid., pp 22-3) The first
educat ion simulations, published in 1762, required future teachers to
deal with 'everyday' situations in a simulated school. They conclude
that during the 137Cs, tachniques of gaming and simulation were

edopted in tre other subjects, including science.

The use of games in the classroom

In g review of the history of simulation gates, Boocock and Schild
(196¢ p 16) observed that until 1762 or 1363, very little research on
the effect of simulation games as g classroom techniqus had baen done.
Thay say that because the field was new and smull most researchers
were concentrating their energies in the design of gumss rathsr than

evalust ing them.

However, as & result of studies done during the years 1963 to 19685,

soma sobering coaclusions were reached:




firstly, that games were not a panacea for all educational ills;
secondly, that games in their form at the time had serious flaws;
and thirdly, that neither standard tests nor the relatively
crude instruments designed specifically to evaluate a varticular
gamg or gamas were adequate or sufficient measures for ths impact

of geames.

These rssults led to a division in attitudes ( ibid. pp 16-7):

(1) to continue research on the hypothesis that games do teach,
in the hope of arriving at more adequate theorising aa well
as resaexch designrs; and

(i1, %o rsyart to the hypothesis trat while games cannot teech,

at least they are useful mesans of motivating leasrners.

At the time of the Boocock and cchild survey in 19(8, thay wers

opt imistic on three frorts:  ibid. »p 17~

1 Simulation gamas were being tested ir the {ield in a

variety of sducational settings.

2 A pool of data on the learning eflects of specific

dames was being accumulated, with increasing objectivity,

due to work by irdependent ressarchers.

3 Theuries on the effects of sames in tha classroom were
being revised and clarified in the light of the results

nf field testing.

33
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Simulatien games used as sdvance orxanizers

In 1967, Soandura and Wells tested the use of & simulation game in
terms of Ausubel's theory of advence orgenizers. DBarnes and Clawsen
(1975 p 652) raeport that using 104 collegs students majering in
elementary sducation, Scandure and Wells 'comparsd the use of an
advance organizer in the form of & game with a historicel introduc-
tien'. The function of the game, as an organiser, was to present the
strusture of & mathematiocsl gLroup in terms familisr teo the subjeetas.
The duration of the experiment wes one cless pariod. It was reported
by the investigators that the orgsnizar was supsrior to the histor-

iesl introduction (p<.05), say Barnes snd Clawson (idid., p 641),

Bernes snd Claweson (ibid p 644) also rsport a study done in 1970 by

Livingston., The thrse experiments that Livingston carried out showed

no fasilitative effects of advance organizers. Of these experiments:

"Two were with eighth-grade classes, and one was with a high-sshool
clasa. He wsed s sismulation gems designed to teech economic geography
a8 an sdvance organisar, Livingston compared each advance orgenizer
group with a metched sontrol group thet did not use the simulation
geme ss an sdvance organizer. The duration of his experiments varied.
One lasted 1 oless periocd; the content of this lesson was present ed
text books, In emch of his experiments the control group acorsd
higher, but not significantly higher, than the advance orguniser

groups."
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Lulten, Ames and Ackerson (1980 p21%5) survey:d 135 experiments
spanning the duration of twe decades form about 1960 to 19€0.
They reported that in the majority of studles, research into
the learning effects of advance osryganizers presented the part-

lcipants with orwanizers in written form,

Luiten and others (jbid. p 217, eay that studies involving,
inter alia, games as advance oryanizers were too few in number
to trsat statisticelly in their meta~analysis of studies of

the effects of advaice orgarizers on learning and retention.

Assessment of eflects of advarce orcarizars (other than in

similation ,sames) on learnirn, ang retention

Ausubel and Hobinsorn (169 p 146, say that despite the limited
runter of research studies at that time enploying organizers,

the evidence or their effectiveness is juite corvincing:

“ln &n initial study by ausubel (1vou, an expository orgarnizer
was employed in advarce of a learning passage on the proper-
ties of steel, « ~ « Although the experimental .roup out-
peri.rmed the cortrol wroup at a statistically significant
lavel, it is believed that the discreparcy in their performan-
ces would have been even more prornounced if the subjects had
Lot had some prior krowledge o steel, thus offsettiug to

some extent the poterntial advantage of the organizer.”
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In a later study by Ausubel and Youssef, published in 1963, Ausubal
and Robinson (1969 p 147) say that they employed two learning
passages in sequence, the first on Buddism and the second on Zen
Buddhism. Again the organizing effects on learning and retention

were as predicted.

Ausubel end Robinson (ibid p 148) sey that 'it has been found in some
instances that the fecilitating effect of purely expository organiz-
ers seems to be limited to learners who have low verbal (Ausubel and

Fitzgerald, 1962, and low anglytic (Schulz, 1966) ability and hence

presumably lsas ability to develop an adequate scheme of their own
for organizing new material in relation to cognitive structure'. On
the other hand, ithey suggest that 'when the lsarning task is
part feularly difficult, organizers may differsentially benefit high
ability students (Grotelusschen and Sjorgren, 1968) and those with
more background knowledge (Ausubel and Fitzgerald, 1962) by making it
possible to learn material that wculd in any case be beyond the

capecity of the less sophisticated studsnis'.

Resssrchers have made conflicting claimas as to the facilitative

sffecte of advence srganizers on lesrning and retention.

Luiten and others (1980 p 211,, cams to a conclusion, bassd on their
mata~anelysis of 135 studen.s of writien orgunizsrs, that 'advance
organizers were shown to have & facllitative effeot on both lsarning

and retention'.
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This was in reply to an earlier survey by Barnes and Clawson (1975 p
65) of thirty-two studies, on the basis of which it was conocluded
that: 'advance organizers, as presently constructed, generally do not

.

facilitate learning'.

In reply to Bernes snd Clawson (1975), Lawton and Wanska (1977)point-
ed out several inaccuracies Iin their description end interpretation
of Ausubel's conception of advance organizers. Lawton and Wanska
also criticised the democratic voting technique they ueed to
arrive at the'r statistically dubious conclusicrn. using only thirty-
two studies with very diverse veriables. 3Barnes and Clawson (1975 p
651, had on the basis of their review, claimed that: 'The efficasy of

advance orgenizers hes rot beun established'.

Purther investigetion has been recommended by Barnes and Clawson
(1975 pp 651-657, and by Lawton and Aenska (1977 pp 241-243). Barmnes
end Clawson recommsnd fuxther resesrch based on understanding of the
present status of sdvance organizer research as revealed by their
enelysis of the literasture. Lawton and Wanske (1977 p 241) recommend
resserch to add clarity to ausubgl's sssumptions with regeard to

implications for oxganizer construction, use and research.

Hugent and others (19680 pp 445-451) examined the effeciiveness of
the use of introductory organizers in presenting affective materials
through the medium of television to college-leval chemistxy courses.
The ides that there is & cognitive component to the formation of
attitudes snd values, they say, hes support 'from Gagné (1977 pp
249-251), who proposes that the leazmer must possass some under-

standing of the concept underlying the desired attitude ox value!' .
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The independent variablea tested were o progremme $itle and an
organizer. Data obtained from 945 studentis and 54 teachers were
aubjectad to muliivariste and univariate analyses. Results showed
that the advance organizer significantly increased student compre-~
henslon but had negative affective c;naequencas; that is, it
aignificantly decreased response and ratings of programme appeal.
The cognitive component, a comprehension measure, was concerned

with students' ability to infer the main issues or point of the

matruct ion.

Ausuiol 1930 4, 40C) in reply to a paper by Anderson, Spiro and

Anderson (1977} says:
LY

*anderson, Spiro and Anderson aesert that my assimilation thaoxy of

weaningful learning and retention (and more especially, the nature

and functions of anchoring or subsuming idess in cognitive strug-
ture and their effects on learning from text) is "hopelessly vagus”.
They oelso reprcsent my concept of advance orgenizers as consisting
of %a {ew abstractly worded sentences" intended to facilitate

textual learning directly rather than through appropriate modific-

ation of the learner's existing coanitive structure. Lastly, they
posert thet since the research findings on the effects of edvance
crganizera ars nllegedly "inconclusive", “"there is cause for doubts
absut the entire theory”. Documented examination of these asser-
tiong indicates that they are completely unspecified, unsubstan-
tiated, and undocumented, as well as based on indisputable miszep-

v
i

resentat ion of bl ished material and on logical non ggaudiiurs."

| %
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On the nature of orgenizers, Ausubsl (1960 p 402) cites (adding
emphesis) the first research paper in which the term "advance
organizer" appesrs (Ausubel 1960 p 270). 1In this paper it is
stated that "advence organizers explicitly drsw upon and mobilize
vhatever relevant subsuming concepts are alieady established in

the learner's cognitive structure and make them part of the sub-

suming entity. Thus the most relevant ideational antecedents ar:

also sslected and utilized in integrative fashion".

Ausubel (1980 p 403) points out that Anderson, Spiro and Andersorn
(1978) rely completely on Barnes aud Clawson (3979) 'for their
judgement that the research findings on advance organizers have
proven "inconclusive®. He furthermore points out that Luiten and
others, among others, 'rot orly question the theoretical and
methodological soundness of the Barmes and Clawson review but also

reach precisely the opposite cornclusion'.
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2.7 Simulation in the teaching of economics
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There is a well developed market for simulation games produced in the
United States at low cost. They serve as teaching aids in, among

other fislds, those of social studies, economics and business skills,

Practising teachers are involved in the design of the materials which

are produced through tea.hers' associations and cooperatives, and

o gt b e L 11

also by commerclal firms. Examples are the Board of Co-operat.ve

Educational Services in New York and Simile II, Califnmia.

The Economics Association in Britain (Economics 1941) says in its Jour~

nal, that it is 'devotei to the publication of material connected with

the teaching and learning of Economics and kindred subjects'. This
asdociation also facilitates the development and distribution of
tescher aids such as film~strips, sound camsettes, workbdbooks, aic.

and teaching kits. 1in the Publications Catalogue of Eccnomics (1981),

for example, is advertised 'The European Economic Education Teaching

Kit', EUHECOM, as follows:

"Now evailable in fits Znglisn Version by JEAN-JACQUSS GUTH snd

RAYMCND RYBA. A role playing simulation kit suitable for Sixth Forms
and Further and Higher Educsation, ard offering a versatile and intexr-
esting approach to the teaching of a wide range of economic conceptis

related to the working of national economics and international itrade.”

RH Rybe, until 1981 the Vice Chairmen of the Econ:mica Association,

since slected Chairman, in producing EURECQOM, has evidently accepted

the educative benefits of simulation learning. Ryba (1979 p 218)

sgems to have been less convinced when he sald:
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"There can be little doubt ahout the power of role-pleying and simul-
ation to stimulate intersat, even to thea point of obsession, in

pupils and students who are offered the opportunity of participeating
in them. What must remain more doubtful is the extent of the benefit

in terms of economic(s) education of such participation.”

Addressing the First EEC Working Conferencs on Economics Education in
1976, Ryba (19'7 p 97) was agein cautious, this time with reference

to computer-bas:d gamse. He asserted thaet their rules and assumptions

'-f"l‘ -—u-:*- .-.F"-k I

could easily leal to misconceptions aboui decision making in the real

world. What Ryba seys about computer-based games could also be true
of other kinda of entertainment which may be mistaken for, or even

lay claim o being educative "simulations". Entertainmsnts such as

the well known Monopoly bosrd~game and variations that it has inspired
need to be evaluated on educative grounds before any valuve for school
learning iz attributed to them.

Ryba (1977 p 96, ackmowledges that simulation games are important
among & group of teaching approaches in Britain (role-playing, drama-
tiration, simulation games and computer assisted games) which aim to
"stimilate lesrning by involving pupils directly in problem-solving

and decision making activities'. Their common feature, he says, is

their reliance or role-playing.

To find out whether simulations can be designed effectively with
advence orgenizing capacities, as defined by Ausubel (and as distinct
from their intra-material orgunizing effects) is a central point of

this ressarch.
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Ausubel and Robinson (1969 p 316) make the following distinction:

"Unlike intramaterisl organizetion that successively provides
ngcessary anchorage for, and differentiation of, new ideas at a

particularized level Jjust before each new idee im encountered, organ-

izers perform the same functlions in advance at a much more global

level before the lesrner is confronted with any of the new material.”

The uss of concrete models in tesching

Referring to the course of humen cognitive development, Ausubel and
Robinson (1969 p 205) asy that 'when the adolescent or adult
epproaches a naw arsa of study or & particularly difficult concept,
he will usually revert to & lower stage of cognitive functioning and
will therefore require appropriete models and examples es an aid to

his comprehension’ .

Por exarple, exercisas in "mentel arithmetic" becoms sasicr when
recourse s had to & pencil and paper, thus feciliteting imagery and
ensctment. This tendency to revert to more primitive modes of thought
before being able to master nawly encountered abstract concepts
supports the assumption thst symbolic expositions would be better
understood with the aid of simuleted ensctive end {conic as well as

symbolia representstions.
With reference to the three modes of thought in Bruner'as itheory of

cognitive development, namely: the ena:tive, the lconisc and the

symbolic, .ng (Lawton 1978 p 83 states thet:

e e
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Ausubel and Robinson (1969 p 316) make the following distinc.ion:

"Unlike intramaterial organizetion that successively provides
necessary sanchorage for, and diffesrentietion of, new ldeas at =

articularigzed level just before ssch new idsa is encountersd, organ-

izers perform the same functions in advance at & much more global

level befors the learner is confronted with any of the new materisl.”

2.8 The use of concreis models in teaching

a Refsrring to the course of humen cognitive development, Ausubel and

Robinson (1769 p 205) say thet 'when the adolescent or adult
approaeches a new avsa of study or e particularly difficult concept,
he will usually revert to a lower stage of cognitive functioning and
will therefore require appropristie models and examples as an eid to

his comprehenaion’ .

Por example, exercises in "mentel arithmetic” become easier rwhen
recourse is had to & pencil and paper, thus fecilitating imagery and
ensctment. This tendency to ryvert to more primitive modes of thought
before being ablé to mester newly encountersd abstract concepts
supports the nssumptiun thet symbolic expositions would be better
understood with the aid of aimuleted ensctive and {conic as wall as

gymbolio represantetions.

With reference to the three modes of theught in Brune: s theory of
cognitive development, namely: the ensctive, the iconic and the

symbolie, Ing (Lawton 1978 p 83, states that:
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"Bruner says that these modes of represemiing reality develop in that
order, but that they all remain with us in adult life. The dominance
of any mode will depend partly on maturatlon, parily on personality,

partly on the task in hand and partly on oultural influences."

8ince individual pupils, at any given moment, in a sohool classroom
are at different levels of devélopmsnt, the need for latitude in

modes of presentation is apperent. Piaget and Bruner indicats the
need to move from practical work to more abstract thinking. Ausubel's
Theory of subsumptive learning, relavant to classroom and lscture

situstions, implies that mesningful learning in such situations, is

possible only if the lesrner alrsady has soms generalized cognitive
structures of greater abstraction than the new learning which is to

be acsommodaed.

If snective end symbolic simulation is to promote abstrsct thinking,
it needs to be done prioxr to reception lesrmning. Meaningful recepiion
learning depands upon pra-existing concepts st a sufflciently high
level of generality and gbstrsction. Simulation would thus orgenize

for reception learning.
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2.9 Cognitive structure

Ausubel and dobinson (1969 o 604) define cosnitive structure as

'the total content and organization of a given individual's idsas;
or the content and orgenization of his ideas in a particular area
of knowledge'. This resembles in some respects the achenatic

view of learning put forward by Piaget. uinsburg and Jpper (1969
pp 24-5) sey of Plaget's theory that all species have the tendensy
to orgenizs thelir processes and a terdency to modify structures to

environmental corditions. They eluiborate:

"Phe insividual inherits physical structures which set broad
limite on his intellectual functioning. e also inherits a few
avtomat ic behavioral reactlons or reflexes which have their great-
est influence on functioning in the first few days of life. These
reflexes are rapidly transformed irto structures which incorporsate
the results of experience. The third kind of irheritance -~ the
gereral principles of functionins - is another biological aspect
of intelligence. One genergl principle of funciioning is organiz-

ation; all sreciss have the tendency to orzanize their processes.

A second aspsct of Feneral functioning is adaptation which may be
further subdivided into assimilation and accommodation. Accommod-
ation refers to tre organism's tendency to modify structures

according to the pressures of the arvironment, while assimilation
involves using current structurss which can deal with the environ-
ment. The result of the principies of functioning is a ssries of
psychological structures which differ qualitatively {irom one

anothers throughout a person's lifetime.”
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New expericnce of the environment is assinllated by the irdividual
(organism) into the exiasting cogritive structure, but only *o tre
axtant that the schemas of the structure can aasimilate it. . /hen
the reality of the environment disturbs *he uxisting idiosyncratic
regality of the individual's structures, assimila'ion is no* possidle.

30 to reatore eq mrodates the schomas

of his cognitive - . v .. ¥Vim new exparience of the environment.
Stones (1966 p147) swyn ..o ° .aget regards the process of develop-

ment as a series of stagjas of cquilibration., - - - Lsarning ard

devalopment involve the acquiring 3f a sories of schemas of increas-

ing complexity'.

The essence of ,usubel's csncaption of meaningful learning is the

concept of existing coanitive siructurs. Learning that is meaning-

ful, can be related to and assimilated into the exisiing cognitive
gtructures. 3otk Plaget and ausubel hold that new learring is fitted
into & cognitive structure that is hierarchicel. Stones (1966 pi1d9)

describes Ausubel's rierarchy as follows:

st the bottom of this hierarzhy are the most specific concepis, but

thess specific concepts are subsumed under fewsr concepts of greater

gererality. These more general concepts are themselves included in
still more general concepts, and so on to the few extremely general
concepts which cover a person's full knowladga in a given fisld.
Ausubel suggests that (cognitive) schemas are the squivalent of
concepts of a high degree of generality (i.e. concepts very high in

the hierarchy)."
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An experiment in the US3R, by AZ Redko, Stones ( ibid., says,
'showed that concepts such as slgve and slave owner were learned
more effectively when the higher-level concept (or schema) of

slave-owning system had been formed'.

Theories of hierarchical cognitive structurss imply that if a
general aoncept, such se "elasticlty of demand" is first under-
stood, then seubsequent reception learning of specific oases of
differing market conditions will be more effective. Various itypes
of market demand conditions would in this way be subgumed under

the orgenizing concept of "elasticity of demand"”.

Revsl by transfer of verbel informstion

Ausubel's principle of subsumption (whereby a newly presented piece
of informptlion is integrated in & meaningful sense with a previous-
ly learned struwcture of ideas), helps to exvlain the process of
recall. Bxplanstiona of recall in Gagné's theory ceutre more on
processes of transfer. Gegné (1965 p 22) says of Ausubel:

”The‘new informet lon may be subordinsie to the more inclusive
strusture, in which case the subsumption is 'derivative', or the
new proposgition may be coordinate with the pre-existing strusturs,
and the subsumption is called 'correlative’. Remembering of an
ltem of verbal informat.on ie effected, according to this view, by
the degree of stability the organized structure has and the ease

#ith whieh the newly acquirsd item can be dissoclated from it."
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Reoall of derilvatively subsumed information 1s meaningful when
related to particuler pfopositions (from the ervironment - for
example, the neighbour's caet climbas trees) which are included in
the general subsuming concept (in cognitive structure - for exam-
ple, cats climb trees). Correlstive subsumpti.n ocours, Ausubel
end Robinson (1969 p 66) say: 'when the new material ls an exten-

sion, elaboration, modificetion or qualification of previously,

learned propositionsa’.

Stones (1966 p 150) seys that 'Gagné suggests that response learn-
ing is at the bottom of a hierarchy of iypes of lesrning., UNext
somes the chaining of responses, then muliiple discrimination
leerning, concavt learning, principle lsarning, and finelly problem
solving., Gegné is primarily concerned with the methods of learning.
The content of this learning, however, is very similar to Ausubsl'se
model, elthough the terminology is not quite the same. In both
ceses learning at the higher levels of fhe hierarchy is more
general than et the lower levela. That is, it covers s much
greater range of phenomena and thus has grester potentiality of

transfer' . (A comparison of Ausubel's hierarchy with the Bloom

SR T e

taxsnomy appeers in section 2.15 below) 3tones ( ibid., says of

i

B AT

Gagné's hierarchy of types of learning that 'the higher in hierarchy

the form of learning the greater the potential " T~ transfer'.

3

e

At the level of oonoept learning, Gagné (op oit) holds 'that con-

cevts may be Linked into chaline which then make up principles

which taken together make up what we term 'knowledge' in & given ;
field. For example, the principle weter flows dowphill is e chain %
A5
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of three concepts. Once this is learned a child has & principle
which he will be able to apply in a verlety of situations whioh
may be widely different from the sitvation in which he lesrned the

principle'.

Ausubel's theory offers an altsrnetive explenstlion, that of mean~
ingful learning, et & level of comprehension, for the intermediate
categoriss between what Ausubel designates as rots learning and

and what Gegné cells problsm solving.

Gagné ( ibtid.) ocointe out that organization is not always meaning

ful, as principles of 'contiguity' and 'essociation' seem to show.
This accords with Ausubel's distinction between rote and meaning-
ful lesrning. Two ideas (represented verbally) that happen to
occur and are experienced together in time, form an association

such that when one of the ideas recurs, it tends to bring sabout

the recell of the othex.

Cagné's refersnces to 'intellectusl skills' spproximates to
'problem solving' on Ausubsl's taxonomy (see section 2.15 below).
Gagnd (1965 p 83) says that: 'It seems improbable that one can
soocount for the retention and retrievel of intellsctusl skills by

means of the laws &8s apply to the recall of verbal information’.

Because the capabilities of intellsctual skills, as for motor
skills, appesr to be more resistent to forgetting, Gegné ( 1bid.)
sugsests thet 'they are influenced by quite & different set of

factors in the individual's experiencs'. Intellsctusl skills he
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‘meintaing sre reinstated when they ars remembered, they are not
recalled. 'Relingtatement of an intellectual sklll occurs when the .
individual is reguired to exhibit some particular performance

requiring the uze of that skill in & "new" situation’

Ausubel' B8 theoxy, Gagné (1965 p 149) says: 'implies that the cou-
ditions for lsarning meaningful verbal material are quite differ-
ent' from those for verbal chains. The process of tranafer is
agprosched differently in Ausubel’s theory. This approach will be

reviewed in the next sectlion.

Gagné (1965 pp 149~50) accepts thet Ausubel's theory introduces
seversl conditions additional to those established sampiricelly by
earlier learning theoris*s, for opiimal lesrning to take plsce.

These are, vagnd says:

"rirst, the learning of specific new propositions will be facilit-

ated by the pressniation of orgeniiers, verbal wropositions thet

indicete the relevance of the to-be~learned krowledge to the pre-
existing cosritive structure. Another cendition is called progres-

sive @diffepeniietion, meaning that the most general and inclusive

ideas are presenied first, followed by increasing deteil. (It way
be noted that this practice iec the opposite of that followed by
many textbooks) still a third condition is celled jniegrative
regoncilimtions the deliberate and exnrlicit pointing out of simil-

srities and differences tetwsen the newly pres nted ideas and those

previously learned. Finally, there is ¢

.80} n,; which neans
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insistence on the mastery of currently presentel material before

new material is inbproduced.®

Gagné reiterates that 'these conditions for learning

follow from the basic notion that meaningful verbal learning is @

matter of subsumption of new propositions into an orsanized

structure that has been previously lea:neld',

2.11 Transfer of learning and susubel's treory of coenitive structure

ausubel's theary postulates that the ideas presently existing in

cognitive structurs, according to how they are organized, facilw

itate »r trausfer fo the learning of rew ideas. His theory of
subsumpt ive assinilation helps to explain how at least one kind of
transfer cccurs, that is sequential transfer. Ausubel and robin~

son (1969 p 136) identify various forms of transfer. They say:

"In general terms, the word transfer refers to the influence of
learning in one situation or context upon sutsequent learning in
another situation or context. Thus we would be concerned with
transfer when we studied the effect of learning in one school
subject on later learring in another school subject, %he effect of
learning in school on verformance outside school or, more generally,

the effect of past learning on present learning."

The  three kinds of transfer defined by Ausubel and Robinson
(1969 p 137-€) that are of interest to the educator, sre: lateral,

sequential and vertical transfer.
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Ausubel and Robinson defined them as follows:

“Latersl transfer refess to the use of learning acquirzed in one sub-

stantive subject-matter area in another subject-matter area or in a

nonschool context.

Sequential transfer refers to the use of earlier-acquired learning atb

8 later point in that series.

Vertical transfer refers io the application of learni-g (for example,

comprehension of a principle) at one level of the taxonomy to learn-

ing {for example, prcblem solvingj at a higher level »f the taxonomy."

Histerical backiroumd to iransfer theory

Theories of trinsfey began with the theory of mental discipline ox
the theory of formal discipline as it was also called. A form of

this theory, called "classicism", pusubel and Rorinson (1363 p 133)

say, can be traced to Plato and Aristotle. It was held that the mind

was best trained by studying classical languages, philosophy and what
today could bte called the "liberal arts". Another branch of mental
dis¢ipline theory 't=rmed "faculty psychology", originated with the

philosopher Wolf, who, in 1734, enunciated a theory that mind was

3

composed of “faculties" which were somewhat snalogous to muscles, in

that exenciase - d to strengthen them'.
On the basis of these theories it could be assumed that, with exercise
and strengthening of the faculties, transfer would be automatic. By

exercising the faculty of reasoning for exampls, resscening encounter-

ed wherever, would be facilitated.
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Empirical evidence early in the twentieth century, by Thorndike in

ausubel

and hobinson (1989 p 140) =may:

"Perhapa the most draging research was thit conducted by Thorndike
(Thorndike, 1924; Broyler and othews, 1927), who studied tre zain

on intelligence test scores made by students who Rad not studied

the supposedly “disciplining" subjects. Contrary 1o the theory,

Thorndixe found that there was no greater xaln in intellicence By
students who had stulied La'in ang French than by students who had

studied ohysical sducation., lMoreosver, he fzund that there was

little oaverall gain in mental age for any Croup beyond *hat which

would be expected on the basis of ircreasing chronslogical arge.®

Ausubel ard xokinsor (1o p 140, submit that if a strengthening

of genersl irtellectual capacity throush "mental discipline” were
possible, it could te aszumed that "massive trarsfer" would ensue,
"in thai the child would tend t7 learn a sreat variety of things

much more quickly'. This does not ir fact appear to be noszible.

The mental discipline theory was replaced by Thorndike's theory of

identical slements in the 192Cs. It went some way, in terms of

stimulus-respouse firdings to explaln the trarsfer of learning.
ausubel and nobinson (13269 p 141) say for example that according
to this theory, 'oral spelling skills would transfer to the learn-
irg of written spelling since the graupheme~-phoreme code which the
subject must utilize in responding is common to the two kinds of

responses'. This line of thinking gave rise to what was called

et i ot e
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the "social utility movement" in public education.

é@;,n5 Attempts were made to include elements in school learning that were

ident ical to real-lLife gituations outside of the uchool. For example,

e

the teaching of arithmetic was based on studies of the arithmetical

skills required in wvarious occupationsg,

Augubel (1963 p 28) points out the difference between his theory and
earlier stimulus-response (5-i; theory. He says that the relevant

aspects of past experience, in the particular organizational proper-

ties in the existing and established cagnitive frameworik, give rise
to the transfer paradigm on winich senool learning depends. In this
type of transfer paradigm, e says, the relevant aspects of past
experience 'are such organizational properties of the leamer's
subject-matier knowledge as clariszy, stability, generalizability,
inclusivenass, cohesiveness, and diserimirability (i.e., cognitive
structure variables) - not desree of similarity between stimuli and

resporges in the two learning tasks; and recent prior experience is

not regarded as irnflaencing c¢urrent iearning by interacting directly

with the stimulus-response components of the new learning task, but

only insofar as it modifles significant relevant attributes of

O S B E

cognitive structure’. Ausubel says that cognitive struct.re

variables 'are *ne principle factors involved in meaningful transfer'.

T g U o

He sees transfer itself as largely a reflection of these variables.
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Vertical tranafer

Vertical transfer as defined by Ausubel and Robinson (1967 p 157),
'oeccurs when prior learning at one level in a hierarchy or taxonomy

of behaviors influences present learning at a higher level'.

Unless a student, they say (ibid. pp 156-%9), has the underlying
skills upon which a high level Yehaviour depends, ii will be impos-
sible to attain the high level behaviour. Teachers must make sure

that the preceding linxs of lower-order tehaviours ars already in the

learner's repertoire,

Jagné's hierarchy of learning is relevant here, as it reconciles
Ausbel's theoriss with 3~R theories of transfer at a rote level and
sagnd’'s explanat ion af protlem solving at the top of the hiervarchy of
cognitive behaviour. Stones (1%b p 150} says ol Jasné's theory that:
'he suggests & hierarchy of types of learning ranging from simple

response learning to pravlem solving'.

Ausubel and Robinson, on the basis of Jagné's theory, suggest that
temchers should perform a task analysis, even if they do so infor-
mally, so that the knowledge to ba acguired by the student may be
developed in accordance with the hierarchy of the taxonomy. They say
(ibid. p 159): 'If the task analysls is correctly executed, the
student should be able to perfarm at any given level in the structure

only if he is avle to perform all the behaviors involved in the

levels below this'.

572
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Lateral transfer

Ausubel and Robinson (1469 »p 151-7) offer advice, based on logical
considerations and empirical evidence, t» the teacher about means
of facilitating lateral transfexr. They say that what studernts do
with knowledge acquaired in school when they ercounter 'new situat-
ions to which this xnowledge is potertially applicable ls of con-
cern o the individual teacher and to curriculus-builders collect-

ively'. Ikirstly, they suz;est that trauvsferable skills should be

taught, such as written presertation, sbtairing inormation, study

methods and listening skills. Jecondly, real-life situations may

be used {or the learriig of sxills which transfer ir actordance
with the prirciples of ".dentical elements". 7The occasiornal field
experience and simulated field seitings that are rot insrdinately
time-consuming are possible in the school situation. Thirdly, the

utilization »f subject-matter cortert as a vehicle for training

oem

sransferable xmowledsge ox skiils., For exumple, it has beern found

(Haskell, 1923; that transfer car be exrected from the study of

Latin with an emohasis or derivations, to the improvement of kng-

1ish vocabulary, Fourthly, by stressing underlving principles and

cererslizutions. Here Ausubel and Kobinson (1969 p 154, cite the

clasaic 179CE eszveriment »f Judd and later work by Hendrickson and
schroder in 1941, involving prindiples of refraction of lixht in
conguncticn with learning £9 project a missile at a submerged
target. oOn the basis of these exverimerts, it has been advocated,
they say, 'that lateral transfer can be facilitated by teaching

students wener.l prirciples rather than specific solutisne, know-
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ledge, or skills'. Fifthly, the students' attitudes towards transfer

are an important factor in determining whether transfer will actually
take place. Ausubel and Hobinson (1369 pp 155-7) reiterate that
meaningful learning always requires a meaningful learning gset, 'irres-
pective of whether the learning involves reception or discovery'.
With particular relevance to the question of transfer in this‘
research, they go on to say: ‘one method which might be employed
involves eliciting the student's interest through some form of dis-
covery learning. The evidence concerning the effectiveness of the
discovery method susgests that if students have formulated generaliz-
ations as a result of their own discoveries they are more likely to
employ these generalizations in other situstions'. Finally, Ausubel

and Robinson (13032 p 157) point out the importance of cognitive

structure variables for lateral transfer. Transfer camnot take place

if the initial learning has not in fact nccurred and *notions which

are fuzzy, inaccurate, or confused have very litsle transfer potential’.

2.1% Sequential transfer

Sequent ial transfer, the main concern of this ressarch, affects the
teasher in the classroom most frequently. School subject content is

usually presented aequentially. ausubel and Robinson (1969 p 142)

call this "sequentjal relatedness”., They point out that subject

areas 'vary in the degree of senuentisl dependence of their material'.

For example:
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it one end of the scale, mathematics learning exhibits such a
high oxder »f sequentill daependence that unless the student musters
euch step i the develnpmert of the subect further wropress is im-
poszible except on the basis of rote learnirg. On the other hand,
e degree of sequential deperdence in the field of history would

seen to be considerably less.”

ausubel's theory of cognitive structure, by its prirciples of gub-
sunnt ion, nrovides an explanation for meaningful learning of
sequertially related material. Ausubel and {obinson (1947 p14F)
zive a summary of how organizers facilitste learring throwsh

sequertial transfer:

"Jrganizers probagly facilitate the ircorperubility ard longevity
of meeningfully léarned mat2rial ir three differeht ways. Pirst,
they explicitly draw upon and mobilize whatever relevart anchoring
concepts are alroedy established in the learner's coomitive struc-
ture and mace them part of the sudbsumirg entity. Thus, rot only
is the rew materizl rendered more f{amiliar and potentially mean~
ingful, but the most relevant idestional antecsdents in cognitive
structure are alss salected .. wtilized in an integrated fashion.
second, by making aubsumption urder specifically relevant proposit-
ions possible, srgarizers at an anpropriate level of irclugiveness
provide optimal anchorage. This promotes both initial learning
andi later resistance to obliterstive submunpiion. Third, the use
of arganizers renders wnnecesaa.ry much of the rote memorizaition to
which students often resort because they ave requirved to learn the
detaila of an unfamilisr diseivline before having availuble a

sufficient number af ey anchoring ideas."

~ g b e st
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A major factor irn meaningful learning and retention that Ausubel

and Hobinson (1969 n 148, point out is the derree of discrimin-

ability of new learning material from previously learned concepts
in cognitive structure. They say ( ibid. o 149, that: 'The dis-
criminability of a new learning task ls in large meaauré a function
of the clarity and stability of the existing ideas to which it is
relatable in the learrer's cognitive structure’ . They vostulate
that 'as eclarity and stability increuse so should discriminability
and, therefore learning and retention'., ZEmpirical evidence in
research of Ausubel and Fitzgerald (ses section 2.95) is cited in

support of this assertion.

Diseriminability may be improved wder certain conditions that
Ausubel and kobinsan (139 pp 149-50) sugyest, on the basis of
enpirical research. Thene are: To ircrease the stability and
clarity of the anchoring icega itself by review and rehearsal.

To use somparative srsarizars that axnlicitly delinedte similar-
ities ard differerces betwren the existing ideas and the new
meterial to ba learned. 1z follsw the newly learred material
with additisnal maierial which is matertially conflicting but
which forcas the leayr.er tn review the ralationshlp between the
anchoring ideas and the first-learnsd material. And finally *o

averlearn the material to be retained.

N
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Bloom' ¢ Taxonomv and ausubel's hierarchy »f behavioral outcomes.

ausubal and Robinsor (1947 pp36-7) say that although the Bloom
taxonomy has merits, thev have certain reservations about it.
They peint out "the apparent recessity of modifying the peneral
format to accommodate the unigue characteristics of intellect-
ual verformance in a particular sublect matier field' . & more
central difficulty, they maintain, is that Elnom's taxonomy
does nat make allowarces for differences in conceptualizations
by any exparimenter or teacher. How ary experimenter or
teacher 'will clasaify a marticular item will depend acon his

¢

corception of the vsychalosizal processes involved in its com-

pletiosn', D:fvererces »f conceptualization, 2usubel and

ot

Hobinsen savy "will be marticularlv lemartart in dealing

"

with thoase itams vhich lie in marsinal areas, as for exomnle
tetweer c¢orprehensgisn ard arrlirutlion, »r teiween anplitation
and prabler anlving {aralvaia and svithesis.'. Thay maintain
that a leirnine theory consiastent «ith the range of vossible
net avioural outcomes can illumniate the hierarchical 2istine-
tions inherent In a taxosromic leseriptisn of behavimr. In
tweir "meanirgf il §E¢rning paradism'; ausubel und Rehiraon
farmulaty auah a treory, This theory pestuliates as

\

heraviotral dutcomes: reprzsentut ioral learning (naming), 2or-

o

apt Popmat ion, concept assiailatior, sraposition learring,

problem solving, nrd creativity. They say that thair 'categsr-

ies are Jderived from tle assumed nrogcss undariying the

acyuisibion »f «novleige and the Jevelspient of mental
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abilities rather than from a predetermined classification of abilities'.
This system of outcomes is hierarchical in nature and corresponds

roughly with the Bloom taxonomy, as follows:

Bloom Ausubel
HOTE LSARNING
Qutcome: knowledge representational learning Proceas

s, Ay yrp——s ———

by reception oxr discovery.
MEANINGFUL L[EARMNING
comprehension (1) formation of concepts and

generalizat ions, or assimilation

of concepts and generalizations;

(2; by reception or discovery.

apvlication
proposition learning
analysis problem solving
gynthesis creat ive behavioury
Figure 4 Comparison of the Taxonomies of Bloom and Ausubel

Ausubel and Robinson say that tneir taxonomy 'seems
generally compatible with Bloom's so long as certain important

proceas distincti =8 are admitted'.

At the comprehension level for instance, Ausubel's taxonomy intro-

duces two additional considerations which derive from the

hypothesized underlying psychological processes:

"First, it is recognized that the learning of propositions (or
generallzat lons) should be considered a move complex process than the
learning of concepts, for the former typically involves the combin-

ation of concepts to form more comprehensive ideational units.

UV
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"Second, an important procese dlstiustion, with boch psychological and

vousgogical implications, can be made between discovery and reception

learning M

Ausubel considers It important that we not only test the product of
the student's Liarning, but tha' we recognise the process (reception
or discovery) by which the product {the rote or meaningfully acquired
concept or proposition) is generated. He furthermore, distinguishes
the inductive formation of concepts -~ as in the case of young child~

ren =~ and generalisations on the one hand, from their assimilation

onn the other hand through reception learning.
Bloom's category of gpplication, in the view of Ausubel and Hobinson
{1963 p 73}, presents difficulties primariiy because It is exceedingly

difficuly to ascertain the boundary between it and comprehensinn.

Ausubel and Robinson (ibid., employ ine term protlem solving instead

of analysis, larxely becaise they [ind *he lrtter term too restrictive.
They query whether intellectual fasks that might be described as
“provlems" exist in the humanities (such as history or English).

#hile 'the content of such fields exhibits fawer formal propositions
snd less clearly defined transformational rules {strategies)', they
content that it 'is still aseful to think of problem-solving tasks in
these arens., rheir criteria for probler-solving relate more closely
to fields such a3 mathematics and science. Problem solving is at a
higher leve. in Ausubel's hierarchy than recep*ion learning. As with

ereativity, it is a process of discovery learning.
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The material to be learned is not presented to the leamer in final
form as it is in reception lsarning. It requires of the learner,
mental activitv such as rearrangement, reorganization or transfor-
mation of given learning material, prior’to incorporating the final
result into cognitive structure., ausubel and Robinson (1963 p 63)

state the following criteria for problem solving:

"In addition to the minimal requirement that a 'problem' must involve
discovery learning, we would add that there should be no clearly
defined or frequently practiced procedure leading from the student's
existing kxnowledge to the solition of the protlem. In other words,
there should te a gap between where the stident now is and where he

has to get in order to attain a solution.”

Finally, syr+hesis in Bloom's taxonomy and greative behavior in

Ausubel's, Ausubel and Robinson (4bid. pp 73-4, say: 'are clearly

similar in that both involve the emergerce of a product that is unigue

in terms of the individual's past esxperience'. They furthermore
st ipulate an additional requirement for creative behaviour which

dist inguishes it from problem solving: 'this requirement is that the

e Y T T YT

backgrownd prepositions and strategies that are brought to bear to

¥

produce the solution have not teen taught as specilically relevant %o

the tagk at hand'.

e morss stEs

The dependent variable in this research, the learning of reception
material, was pitcked at the level in Bloom's taxsnomy of comprehen-
sion, in an 2xpository teaching environment, Discovery learning

material was used as the means of organizing the subsumexr for the
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experimental .roup., The object was to ensure the cle.r ard stable

formation and assinilation, in advance, »f the hithly .ceneralised,

meaninafl and subsuming concapt of "elastizity of demard". It was
intended by means of the simulatisn rame that acguisition of this
zenerul subsuming concept should be learned meaningfully and not by

rotz.

Recommendations for research desiun

Barnes and Clawson (1975 p 657) racommend the following research
procedures in order o avoid the weakresses they found in thirty-

two designs which they examined:

“Carefully meet all the required conditions for experimental re-
search including random assiqnment of sub, ects to treatment groups,
maintain indeperderce of subjects, use the appropriate statistical
teats, test for mastery of the organizer prior to presentation of
the material to be learred, be certain that the test of the advance
organizer and all tests of the material to be learned are different
from one another, irclude a retention measure if possible, follow
established procedures for test construction and mairtain high

reliability and walidity."

e hn ki s ke o oy
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53 THE RESEaRCH DESIJIN

3.1  Methodoloxy

An experimental pretest-posttest control «roup design, with
one experimental variable, is the research method, Ths

sequence of the nrocedure is as shown btelow, from A to F.

A =3 B mmem=d} € memmomnd D mme==) B wwmnd F

PRE~ TWO LLDEPELDAVT  YRANSFER LEPSNDEND  POET
TEST MATCESD  EXPER L EMPAL  ROTEITION  VARIABLE  TECT
ALL  GROURS VaRIAZLE TE] (LESESON) ALL

Tirure 5. cequence of the reseasrch procedure

The same criterisn-referenced test is preserted io all the
subjects as a pretest and agaln as 2 posttest. On the basis
of pretest scores, pajrs are matched. The pzirs are then
split and randomly allscated into two groups. One of these

groups becomes the experinental group ard the other the

control group. These grouss are not samples. Together they

constitute the population for the exneriment.

The class of stulents is divided irte two matched grouns of
equal number. The dependent variable (i.e. an expository
lesson) is preserted to all the subjects - both control and

experimental - 48 a 2lass of business economics students.

The contro) variables uzed for matching are the nratest
scores on the dependent varviable: tesgts of mertal alertness

and abstract reasoning; and chronological age.

S i S
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Pairs are matched on the prescores and randomly split into the
two groups. The groups are checked for equivalence and adjusted
where necessary so a8 to counterbalance, on the means of their
scores for mental alertness and abstract reasoning. Chronological
ages of the pairs should be approximately in the same age groups.
The proportion of males to females in each of the experimental

and control groups should be as near egual as possible.

The prescore of each student 1s used as a basis of evaluating

achievement prior to the experimental intervention (the oxganizer).

The experimental intervention or independent variable, in this
case, an 'advance orxganizer', is experienced as an essential part
of a simulation, but only by the experimental subjects, All the
subjects experience the simulatlion game as a combined clasgs of
students, Except for the independent wawriable, in all other
respects, the control and the experimental subjects participate
together, under the same conditions, al each stage of the

experiment.

A "transfer retention test' is done to ensure that the experim-
ental subjects have acquired & sufficlently stable, clear and
well-organized knowledge of the subsuming concept (the independ~
ent variable}, befoxrs the whole class together experience the new
reception learning material (the dependent wvariable, i.e. the
expository lesson). It may be necessary to repeat the independ-
ent variable until the organizing concept is mastered by the

experimental group.
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The dependent variable is mneasured by the differerces between
the pre ard post test scores, giving an assessment of the

effect of the experimental intervention.

The dependent variable, that is, the reception learring mater-
ial, is presented to the combined class »f control and experim-
ental subjects, but vot until it has been estwblished by means
of the transfer retention iest that the experimental eroup has
acquired a suflicliently stable, clear ard well-organized com-

prehension of the subsumer concept.

The post test, in ¢rter to measure retertion of the reception
learning, fallows cre week after the expository lesson (i.e.

IThe dependent variable}.

This research dsey not claim 'sxternal validity' teyord the

population of the business economics cless thal is tested. It
does aim to be internally valid and may be repiicated with any
other wroup of atudents. The proups tested are not samples of

any larser populatiosns.

Leedy (1980 pp 170-1) describes the pretest-~posttest control

group design by meang of the followirg paradigm:

0y 2 X ~» O,
O3 > = =2 O

Figure 6. ‘
Parudigm for the pretest-posttest control group desizn.
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Mhe bracketing in figure 6 of the exmerimental group (above)
with the control group (below); shows that R, the randomization
process, 1s common to both groups. External validity can be
claimed 1f both groups are selected as randem sanples of a
greater poonulation. In this experimental design, the total
population of the business economics (or any other) class of
students, matched on pretest scores, is randeomly split intso
control and experimental groups, These equivalent grbups are
randomly allocated for interral validity. The R - ~ in figure
& shows that before random separation the two groups are kent
isolated from the influence of the experimental variable X.

94 and 33 represent separate pretest ovaluations of the groups

drawr e« 1mples of a population. Oy and 04 arge the posttestis.

g

This resesrch desi;m is a4 departure Irsm the varadigm shown in
figure 6. The business scouomics class povulation is pretested

befare random separatisn into mutched sroups takes place. USee

T e e e g e -

figure 7. Iy represents the pretest and R the random separat-
ion. Both groups are kKept isolated from the experimental
variable X, until the simulation game 18 evperienced, then only

the experimental group is exposed to the independent variable,

A =) Oy =2 Y04

- =» 0y =) Yog

Fivure 7.  Parudigm for the research deaign.
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The purpose of the transfer retention tesct (THT,, shown as 02 and 03
in figure 7, is to measure the extent tc¢ which each of the subjects

has a stable, clear and well-organized knowledge of the organizing

subsumer conc2pt. If the simulation is effective for tha exper-

imental group in this respect, as compared with the econtrol group,

virtually all of the experimental group shouid pass the TRT and

virtually all the control sub ecta should fail., Fishexr's vontingency

T v e e

test provides a measure of the significance of the comparison between

the results of the experimental and control groups. (Quod vide 3.4.6)

B e e mangie

The reception learning meterial Y ~ the learning of which is meas-

ared in the posttest 04 - 18 not presented until it has been shown

¢ means o the THY {62} that all, or aost, of the experimental sub-

o

%

jects have attained the required knowledge of the organizer goncevwt.

T

Comparison of the postscorss 94 w'th the prescorss 01 gives an indic-
ation as to whether the ‘organizer' X, is effective in causing
improved achievement scores for the experimental group in their
retention of the reception material Y, as compared with the control
group. For the latter comparison, achievement zains of the control

group are measured by means of the postscorea 05.

For a parameiric analysis, Leedy (1920 p 171) recommends analysis of
covariance in & pretest~posttest control group design. The research

paradigm used here, illustrated in figure 7, is nonparametric. Unlike

the traditional paradigm, as shown in figure b, this researsh involves
a distribution-free design. The pretest is in this case administered
to the whole population and‘not to two sample groups as shown in

figure 6. The pretest as a benchmark from which to measure gains, is

common to both the experimental and the control groups in this design.
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The purpose of the transfer retention tect (THT), shown as Oy and 0y
in figurey7, is to measure the extent tc which each of the subjects
has a stable, clear and well-organized knowledge of the organizing
subsumer cone2pt. If the simulation is effective for the exper-
imental group in this respect, as compared with the control group,
virtually ail of the experimental grouwp should paseg the TRT and
virtually all the control subjects should fail., Fisher's contingency
test provides a measure of the significance of the comparison between

the results of the experimental and control groups. (Quod vide 3.4.6)

The reception learning material Y - the learning of which is mesas-
ured in the postiest 04 - 1s not presented until it has been shown
by means o:i the TRT (Cz) that all, or most, of the experimental sub-

Jects have attained the required knowledge of the srganizer concent .

Comparison of the postscores 04 #1th the prescores Oy gives an indic-
ation as to whether the ‘organizer' X, is effactive in causing
improved achievement scores for the experimental group in their
retention of the reception material Y, as compared with the control
group. For the latter comparison, achievement gains of the control

group are measured by means of the postscorss 05.

For a parametric analysis, Leedy (1920 p 171) recommends anglysis of

covariance in a pretest-postteat control group design. The research

paradigm used here, illustrated in [igure 7, is nonparametric. Unlike
the traditional paradigm, as shown in figure 6, this researzh involves

a distribution-free design. The pretest is in this case administered

to the whole population and not to two sample groups as shown in
figure 6. The pretest as a benchmark from which to measure gains, is

common to both the experimental and the control groups in this design.
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3.2 The Preftest and the Postiest

The achievement test -~ appendix A - 1s comprised of two sections,

A and B, They are allocated, respectively, 12 and 100 marks.

Section A of the test has two guestions to test the ability of the

students:

(1) to write a paregraph explaining the word 'elasticity': its mean-~
ing in the context of the analysis of market demand; and

(2) to distinguish \expressed in writing) between demand that is
talastic' and demand that is 'perfectly inelastic!'.

A score of twelve marks is allocated to these two questions. They

test the student's comprehension of the concept 'price elasticity of

demand' as manifest in the ability to explain and discern meanings

of the concept.,

Section B of the test comprises 20 multiple choice questions to
which 100 marks are allocated. Each question has only one
correct response out of [ive choices. Correct answers score 4 marks
gach. All 20 correct answers multiplied by 4 scores BCO marks. The
student commences with a basic score of 20 marks. Every incorrect
response is penalised by -1 and unanswered guestions score 0. The

students are warned not to guess and of the penalty of -1 mark for

each incorrect response. [If 20 incorrect responses are given the
student would score U, i.e. the basic 20 + (20 x ~1) = 20 - 20.

This procedure is intended to compensate against quessing.
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The %est, as a whole, is not designed with the intention of testing

problem solving or creative behaviour as defined by Ausubel (quod

vide 2.10). These behaviours, not intended to be tested, approxim-

ate to the analysis and synthesis outcomes in the taxonomy of Bloom

(quod vide 2.16). The questions are designed to test for achieve~

ment of the behavioural objectives of the subsumptive reception
learning material which is presented after the simulation game.
These objectives are shown in appendix 8. The outcomes defined by

these objectives are pitched at the level of 'comprehension' in the

hierarchy of Bloom's taxonomy. That is, above the level of 'know~
ledge’ (or rote learning, which in Ausubel's taxonomy is termed
‘representational' learning. The test thus measures outcomes which
in terms of Ausubel's learning theory should be attained most effec-

tively as a result of a meaninzful learning process.

By comparing experimental and control group differences in score
gains, the null hypothesis - that these should be equal -~ is put to
the test. Differences of individual students between post and pretest
scores, represent their gaing in achievement. These differences in
gains, taken all together, make up the dependent variable. The same

set of questions (appendix A) is used for the pretest and the post-

test,

3.2.1 Content validity of the pre/post test instrument

To ensure content validity, the test of achievement coincides with

the stated learning objectives for the expository material as shown

Aot i
sasenrarram—t. e
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