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ABSTRACT

AN EVALUATION OP THE ORUJLNIZIWG EFFECT OF A SIMULATION GAME 

EXPERIENCED M  ADVArCE OF RECEPTION LEARNING OF ECONOMICS IN 

A CLASSROOM SITUATION

CURTIS, Patrick John David- Reseexch r 3 port submit tad in part 

fullimant for an M Ed. degree, University of the Witwatersrand, 

Johanr.esbuxg, 1 ^ 3 *

This report examinee the effectiveness of an advance organizer, 

experienced as an element of a simulation fame, on subsequent 

reception learning of economic connepts, in the milieu of the 

expository classroom situation.

In the research, an adaptation of the eiamlation game? TESTED ISS 

ISLiitDt Xh» Economies of Monopoly Manage ate nt (Simile I I  1977)» 1» 

used for aeaningful discovery learning of the concept ' price elas­

ticity of deaand', in order to org&nlae in advance the reception 

learning that follow*. The hypothesis tested is that the organiser 

concept ha* the effect of improved reception learning of subsequent 

subsumptive concepts (i .e . by sequential transfer).

The research is au>#nented by an illuain&tive evaluation of the 

learning programr. 1 the milieu that it created. ■
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THE FROBLdLI A*VD ITS dhlTTIKa

1.1 The problem

*

Gan an advice  organizer, experienced as eui element of a sim­

ulation £jun@, effectively improve subsequent reception learning 

and retention? In other words, if expository classroom teaching 

of an economic coneapt is preceded by the kind of advance organ­

izer referred to above, .rould retentive learning be enhanced?

1.2 The getting

Expository cinasrson teaching is a connor. educational practice. 

Thia protle.n is therefore of interest to te<*chers at all levels 

from primary schools up to tertiary inatitvtior.3, This r* March 

exafflines the profclei ir. a Hi^jher Diploma in education class of 

first year Business Lc or. d.h ic a students at the University of the 

Wit~»tersrjL:.i, J*:hame3fcurj.

1 .}  g'irpl ?rr,er.t iry qua^t long

1.3.1 Hew to constrv-ct the simulation in order to enable 

the or^ajuz ii.<j phenorerv-.r. to cerate .

1 .5 .2  What ia th« nature of the organiser in relation to the 

alternatives of di.;c.}v<jry learning ir.d r i? 3-.>tion learn- 

iii^?



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

an organizer?

Would criterion-referenced achievement testing be adequate 

to validly assess the effectiveness of learning and reten­

tion in the experimental design?

What insights about the effectiveness of an advance organ­

izer as an element of a discovery learning experience on 

subsequent recaption learning would be revealed by means 

of illuminative evaluation?



1*4.1 The hypothesis

Part icipation by studenta in a aimul tt ion ga.r.a is affective 

in causing' improved achievement scores in a test of reten­

tion of reception learning material, where the reception 

learning is preceded by the -jr. active use of or^ar.ixed 

learning material in the simulaticn rhich co.jnitively sub­

aw es the concepts in the recaption learning material.

1*4.2 The null hypothesis

Tht1 achievement acoraa in a test of retention of reception 

learning material by students whose participation in a 

simulation »>Te has been preceued by the enactive use of 

srjanized learning material in the simulation which cognit­

ively subsur.es the concepts in the reception learning 

material, wil. not differ si/jnificantly from those of • 

students who were not exposed to this treatment,
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The research was centred speei'ically around Ausubel's theory of 

advance organisers. Related theories on learning, perception, 

concept attainment and cognitive development of Piaget, Gagnl and 

Bruner are also of interest. The Mintra-material" organising cap­

acity of the simulation was not investigated, nor its capacity 

for tha learning of problem-solving skills. By placing the 

organiser in an " intermaterial" design, i .e . between a simulation 

and expository material, its effect on a subsequent stags of 

learning was examined experimentally. The research was aocow- 

panie-d by an illuiain&tj.ve evaluation of the learning experience.

As this research constitutes part of an M Sd by coursework degree, 

ti»® was a constraining factor which necessitated that the field 

of study be limited, it was easier for the researcher to have 

apotisa 'o classes of teachers-in -training than secondary school

ol ass-sr. as original.ty intended. A first-year class of Business 

Economics (Education) students was therefore the subject of the 

research. No claim to generalized validity of the results of the 

research) beyond the class of students involved, is made.

Au*ub«l (1969) recognizes a need to develop theories of instruc­

tion which take as their central concern meaningful school learn- 

iM- Hi recognises that there is probably a place for discovery 

learning procedures in fchools, but points out that although such 

procedures say be meaningful, they are time consuming and there 

fore not as efficient as expository-reception learning methods.

1 .5  Delimitat ions



Ausubel's theory of subsunnt jy.- jtrurtur! n.r; o f  learning material 

enables atudentp to laarn meaningfully, as vV>ir.st the rote learn in.-.: 

that 30 oft sr. chu.r^ct-.ri;u:;: ushool l^-rning. «ubar.rr.ptive learning 

processes operate at a level of comprehenaion, ..bovo rote learning1 

b\it do not necessarily involve the hi;her levels of problem aolving 

and creative behuviou-.

The dependent variable in this research "as ie ' ir.it oi tz vhut 

(see 1 .6 .7  and 1 .6 .9  )  def inea ui recept ion '-.‘-rr.int; a n d  retent ion. 

The independent variable was the gubo.-npt jve caducity of vhat 

Auaubal (see 1 .6 .1  .j\U 1 .fc.2 below; iefirei; t h e  organiser. iysvibo 

and Robiroor. O 1*'3 p 43) postulate two dimensions 1 r e p r e s e n t  : n . f ;  

fundamental distinctions between type;* 3f l*>u.rring processes’ . Th u .-  

first distinction c one err j the ne*ns ' L-y v’.ich the kne.vlaago t : b& 

learned is made available t3 the o :nsc io—s r.ir.d of the learner’ - 

that is, the reception learn in g / discovery laurr.ir.g dimension. ’?hc 

second distinction deals with alternative >■ a y 3  in v?hich ’the l e a r n e r  

nay incorporate such knowledge i n t  ? hi^ existing structure of ideas'

- that is, the meaningful learning / rote learning dimersion. Ausube 

and Robinson ( ib 11. ’' assume that these two dimensions are relat ively 

independent, that is they are not discrete ilst inct ior,3, but continue 

They distinguish four basic ir;inds of learning rhich may occur in 

schools* (1) meaningful-receptions (2) rote-reception{ (I) meaningful 

discovery) .aid (4) rote-discovery. Definitions :>f meaningful and rot. 

learning and reception and discovery learning appear in saction 1.6.  

It is the first of these kinds of learning, na^it1 v meaningful - 

reception that is .-.ssumed, in this research, to jive rise to th;: 

dependent variable of more effective learning and retention, in the 

usual expository situation of the classroom.
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The independent variable, namely the organizer, which precedes the 

reception learning material, is designed to be an essential part of a 

guided discovery learning experience - preferably an experience 

that tends mure towards meaning!'ul-discovery rather than rot*i- 

discovery learning.

The research desitjn follows the sequence A to ? indicated in figure 1 

below?

A B C  « i

FRB, iUTCHED 1,C£.?~;.TL,:IT TRa.’EJF-E jZTZIZh I?

T ^ T  vEulTS SUjfJk RJT^VT IC.” 7Ah^J3LL

Y-HL»3^. ri-JT

Fi»rure 1 j sequence of the research procedure,

Th* •K f l .f.f .i  a®tJ a ber.ch.nark against which the post test of recep­

tion 1 earn in# ar.d retention can be compared. The oretest data also 

measure one of the variables to be equalised between the control 

group ar.d the experimental group, by raear.s of matched pair selection.

i ft.d.5,Pandent v^yiabj^ is the intervention of discovery learning 

of the organizer, as an essential part of the simulation, by the 

experimental group only, in all other respects, the control group 

and the experimental grou~ together participate equally in the 

simulation game.

gft ent lpn teat, as defined by Ausubel and Robinson 

(1*69 p 6 0 9 )t * measures whether a given segment of knowledge is 

sufficiently stable, clear and well-organized to serve as a basis 

for new sequentially related learning tasks and problem solving1 .

F
POoT
* wOl 

a!**
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The dependant Vv>.rlj.ble is the expository material for reception 

lsarning by the combined control and experimental groups. Rscsption 

learning: corresponds roughly with "comprehensijn" in the Bloom (1956) 

taxonomy, In Ausub^l's taxonon$', it involves meaningful (not rote) 

learning by reception (not discovery) of concepts and. generalizations, 

but doas not require problem solving (analysis) or creative behaviour 

(synthesis).

Th© poat test measures whether the organiser i3 efl'ective in causing 

improved achievement scores for the experimental group of retention 

of the reception material, as compared with the control group.
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1.6.1 advance organizer

Defined oy Auaubel and Robinson (1969 p 606; as?

' organizer; introductory material presented in advance of and 

at a higher level of generality, inolusiveness, and abstrac­

tion than the learning task itjelfj designed to promote sub­

script ive learning by providing ideational scaffolding or 

anchorage for the learning tasx and /  or by increasing the 

discriminability between the new ideas to be learned and re­

lated ideas in cognitive structure'. For example, the advance 

organiser used in this researcn is shown in appendix J .

1.6.2 subamapt ive learning

Auaubel P 6 3/ says t w  important antecedent variables in

meaningful learning and retention are: 1 'whether or not a 

relevant subsuaer at an appropriate level of abstraction? gen­

erality! and inolusiveness is available in cognitive structure'i 

and 2 'the stability and clarity of this subsumer'. Snelbecker 

( 19 7 4  p 427) says that the principle of subsumpt ion is a key 

explanation in Auaubel'a theory as to how one increases and 

reorganizes one’ s fund of knowledge. 'New idea® and infor» 

mat ion are grasped and retained by the learner 'only to the 

extent that more inclusive and appropriately relevant concepts

are

1.6 Definitions of Terms
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already available in cognitive structure to s©rv@ a atib- 

auming role or to provide ideational anchorage'* (Ausub«l 

1967 p 2 2 2 ) '.

1 .6 .3  derivat ive subauinpt ion

Auaubel and Robinson (1^69 p605) 3ay that in derivative 

aubaumptions ' the new icea3 ir the learning task: are 

supportive or illustrative of  an existing relevant idea 

ir. cognitive structure' , (Similar to '^ s in i l a t io n ')

1 . 0 . 4  correlative subsumption

Auaubel and Hob ir.son (1069 ?6C4) distinguish correlative 

subaunption fron derivative aufcsunption. In correlative 

subaur.pt ioni 'the new ideas ir. *he learning task are ext er.- 

aior.a, elaborations, rsdificati-rs, or qualificationa of 

on existing relevant ilea in eo,--r it ive structure’ ,

1 . 0 . 5  discr ini r. *b 11 it y

Auaubel (I96^>p aaya that advance organizers ordin­

arily have two dijtir.ct fur.ctior.s corresponding to differ** 

ert a8D*»cts of the unf m iliar  it y of meaningful learning 

material. In th» first irat j-ce, 'the new material is 

almost completely unfamiliar in the sense that cogr.itIve 

structixre i3 barren of ever ^rer-illy related concepts*
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Und^r these circumstances the ?uro93e of the organizer is 

simply to orovide ideational anchora;.r? or scaffolding' .

The discrlminablltty of 1 .jarring, in the other more typical 

instance, applies where 'the new learning material (for 

example, Buddhist doctrines) i3 a variant of related, 

previously learned concepts (Chri3tian doctrines) already 

established in cognitive structure' .

1 .6 .6  meaningful learning

Meaningful learning oresutiposes that the lsam er has a 

mear.ingful learning aet, that is a disposition to relate a 

learning task r.or.arbitarily and subatantivaly to his exist­

ing cognitive structure, thereby making the learning of a 

potentially near.in.-:ful task possible. (Ausubel and Robinaon 

1969 po0 6 ) . (S^t balow 1 .6 .1* meaning}

1 .6 .7  reception learning

Reception learning may be by rote or it may be meaningful 

to the learner. Auaubel and Robinson (1969 p6o7) defint 

reception learning aai 'that kind of learning in which the 

entire content of what ia to be learned ia presented to the 

learner in more or leaa final form'.

1 .6 .8  discovery

Ausubel and Robinaon (1469 p6o?) point out that reception
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learning can be distinguished from ' discovery learning 

that kind of learning in which the principal content of 

what is to be learned is not jiven, but must be discovered 

by the learner before he can incorporate it ir.to his 

cognitive structure'

1 .6 ,9  retent ion

Auaubel and Robinson (1969 p603) uss the term anchoring 

ideas. This helps to define retentive learning. They 

define ar. anchoring idea asi 'an established relevant idea 

in cognitive structure to which new ideas are related and 

in relation to which their meanings are stored in the 

course of meaningful learning and retention'.

1*6*10 ESI* ItftCQiM

otones (1966 p149) defines rota learning in terms of 

Ausubsl1 s theory , as learning that is not meaningful.

That is, new learning that takes place but cannot be fitted 

into the hierarchy of concepts because it is not related to 

existing cognitive structure. ‘Consequently, it remains an 

isolated response. Because of this the new learning lacks 

meaning. It also tends to be specific and does not transfer 

to new situations.1 ilnce it is not anchored to existing 

knowledge structures, it is likely to be forgotten easily. 

Hence rote learning tends to be more difficult than neaning*- 

ful learning* and therefore less effective.



- H.., -1,̂ 4)^ jpf.̂.ijj!S3

Ausubel and Robinson (1969 p54) say?

Meanin# itself i3 the nroduct of a meaningful learning 

process. It is the differentiated cognitive content, or 

content of awareness, which emerges when potpntially mean­

ingful material is incorporated into cognitive structure in 

a nonarbitary and aul»st.-;ntive fashion. It can also be said 

that meaning is an idiosyncratic phenomenon in that it is 

a particular c intent of awareness evoked in a particular 

learner who has a ur.iq.ue cognitive structure. Consequently 

th® meaning: elicited by &r.y /articular symbol or group of 

symbols will depend upon the ideas that exist in a partic­

ular learner's aird.

1*6.12 simulation ,?arae

Ellir^fton and others (19^1 p 17; define a simulation gaae 

as 'an exercise that possesses the essential characteris­

tics of both gamea (competition and rules; and simulations 

(ongoing representation of real-life)' .

1*6.13 case study

Ellington and others (1961 p 17) define a case study as 

'an in-depth examination jf a real-life or simulated sit­

uation carried out in order to illustrate speoial and/or 

general characteristics' .

12'

1.6.11 meaning
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It is assuned by Gâ n-I (1975 p 2£' that act of le-^rnlnr occurs 

through a sequence of phases. These are act out diagramatically in 

f ig-urs 2 belo.7. The firat is r.otivation? although, Auaubel (1969 up 

26 3-4 and pp 41?-417) holds that learning i3 possible without extrin­

sic motivation. Motivation is caused by particular expect at loaf. 

Participation in gair.es appropriate to the abilities of those involved 

has a strong tendency I'j motivate the behaviour of the participants 

In certain 3 . Based on this asaunption, the researcher has used a 

simulation gar.e to facilitate the or^arisation of the students' exist­

ing 20jfr.it ive structures, before new reception learning material is 

ri'esented. The- ganc, tv-.ron?h the situation it ainulvtes, was designed 

to facilitate selectively gui*ei attention, ,-tttsr.t ion, and select ive 

perception, occurs in the sec and phase of the act of learr.irg. The 

third phase, acqisiti:n , depends :n the 1* irner' j e-dir.<r of the infor­

mation for 'storage er.tr/' . -.er.cry stor age prcces3 in the fourth 

phase is recessary for retortion to oc-'-ir, -Jagr.* (1965 t> 74) says 

that i 'Having b^er acquired, the re» capability -uat be "stored", if 

it is to ^ualily as s-jr.eth irg thvt has tr>ly been learned. The 

change that has b«?*»n trv^tit abo.t by the evert of .acquisition now 

becomes reij.ir.ed, over a period that n ic-ht be f*-v minutes or a 

lifetime1 . He s^ys there Is ^viier.ee to rr:/v*st that atorag* nay be 

of two ’tir/iat ahort-ter-. nerory or 1 ,?r.^-t<*r,n -erory. ’ Retention' of 

reception learr.lrg csateri.il, ir. the hy'ttho'sis of this research as 

defined by Aus'bel (nee parigraph 1 .6 .? ) ,  ia that which i® retalnad 

ty pro’ esi of lor.r-t ir : "ar.ory r;h or.*go. Cod in* is a rriticul process

preceding ser.-ry atora;je whereby, it : j  aa-surci, r.no’.v lodge is  

acquired ^ fte r 3>iloctive perception. The foe'.13 of i-his research, in

1 .7  Ths assumptions
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the context of j-.ivsv.be 1 ' s principles of *subsunpt ive learning', seems to 

centra on the acquisition by coding phu.se of the la«.rninj processes, 

After tho x<=:ior/ ator^e  process for retortion, f oUov? processes of 

retrieval and tivnsfcr in Ja^-rS’ a the >1 7 . (1965 p 7 6 ) aac/s

thatj 'When the individual ia called upon to display -..Jut he h*s 

learned or to put it to use in sor.e way, he mujt re trie vs the entity 

that has beer, acquired -and stored.’ Hwtrieval, he says, nay occur in 

a disorganized vj,y, as for example, .Then situations in a novel 

"remind" the reader of various everts l*»j.rn«d in different contexts, 

Based on Aiiav.be 1 (1965- pp f3- 12*;f ^a,jr.£ Qo£ . il l * )  ®<*y* thAt wher- 

deliberate retrieval is uricrtu.‘<en by the individual, it is usually 

apparent that certain or^nisir.,» factors are at woritj ’ - the indiv­

idual rnay recall « variety of opecific instances falling into a 

jiven category, far sx.inple, or he r.*y recall several categories that 

are Ke*rin£fully related to e.u:h other'. Tr irsfer is the firth process 

in the *ct of le*»rnin* *hich accoriin£ to lzgr.4 5 ive3  rise to the 

ph*se of g,«nerali£at ;on. Assunpt ions about recall ty transfer of 

verbal informations transfer of lej.rr.in3* and Ausubil'a theory' of cog­

nitive structure? transfer theory ir. ■>neral 1 »nd the more spec if ic 

aspects of transfers vertical, lateral and sequential? ar* treated 

respectively in paragraphs 1C to 15 of chapter 2 of this report.

The act of learning culminates in the phases of performance and feed­

back which depend respectively on processes ofi responding ar.d re­

inforcement.



Simulations create situations in which the participants ar© 

expected, to respond in particular ways. Thus the process of 

expectancy which is assumed, to initiate an act of learning1, 

continues in simulation games to motivate learning1 in the 

performanco phase too. .simulationst by design, create sit­

uations in which peri'uiimnces of responses are expected which 

require th® recall and transfer of knowledge. Finally, of 

th® feedback phase, 2agn6 (1975 P 42y 3aysi 'Once the learner 

has exhibited th® new performance made possible by learning, 

he at once perceives that he has achieved the anticipated 

goal. This " informal feedback" is what many learning theor­

ists consider the essence of the process called reinf oreernent'* 

It is assumed that successful performar.ee in a simulation 

game affords achievement motivation. This kind of motivation 

should lead to a process of self-perpetuating positive rein­

forcement .

Ausubel's learning*-retent ion-prac tie e-transfer model presents 

a more elaborate set of assumptions than those of Gagntf, des­

cribed above. It differs in a number of respects. Firstly, 

through practice learning is extended beyond uagni'a single 

act of learning. Secondly, Ausubel's distinction between 

rote end aeukl rueful learning, implies that different kintis 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 

Jagnl*s explanation of lateral transfer through generalization.
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Jj’lguxe 2i below, sets out Ga*jn6' 3 (1975 P 26) model of the 

sequences in which an act of learninK occurs.

PHASE

Motivation phase

Apprehending phas

Acquisition phast

Retention phase

Recall phase

Generalisation phase

Performance phase

Feedback phase

LEARNING PROCESS 

EXPECTANCY

ATTENTION- 

SELECTIVE PERCEPTION

CODING - 

STORAGE ENTRY

MEMORY STORAGE 

RETRIEVAL

•ip

TRANSFER

I
RESPONDING

ir
REINFORCEMENT

An act of lea.ro in *.

Teacnin/? in a subject like economics is usualV of an expos­

itory nature. Economic concepts are received by learners in 

material predominantly in verbal form, the symbol# of which 

may be either written (as in text books) or auditory (as when 

the teacher talks;. The process of coding that occurs during 

acgulaltlon phase of learning, Gagn£ (1975 P 75) e] ima 

is of critical si^nificance for the learning of verbal infor­

mation, Aa he say 5 1



"In  th® most general sense, coding is enhanced when infor­

mation is presented within an associated meaningful context,"

uagn£ mentions three means by which associated meaningful 

oontextualization nay be attained, namely; advance organizers; 

coding by placing of isolated names and labels in a meaning­

ful verbal context! and by using imagery to provide a frame 

in which to “ place" new learning.

Unlike Gagne's model, which i3 concerned with individual acts 

of learning, Auaubel's theory is concerned with the learning 

of concepts which involve many acts of learning and require 

practice. Ausubel and Robinson (1969 pp 131-132/ sayj

"Consistent with the theory, practice may be viewed as a 

sequence of repeated prescriptions of new material to cog­

nitive structure, each presentation obeying the basic rules 

of meaningful learning, except that on each successive presen­

tation more of the ideas in the material will have been 

incorporated into cognitive structure, so that they now 

facilitate the learning of the remaining areas."

Jji outline of Ausubel's learning-retent ion-practice-transfer 

model is shown in finjure 2. As well as a practice extension, 

this model is an extension of transfer.

Transfer, in .tusubel's moael, is a reflection of the process 

by which existing cognitive structure is organized or re­

organized.



EXISTING COGNITIVE STRUCTURE comprising a hierarchically 

organised system of facts, concepts and generalisations.

I  • ........... ....

^MEANINGFUL LEARNING PROCESS „.... ROTE LEARNING

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 EXISTING 

COGNITIVE STRUCTURE, usually to 

a mor© general idea. The new 

idea is distinguishable from 

the old one, not being immedi­

ately assimilated due to the 

new idea's DISSOCIABILITY 
STYENCTL

I
Stage 2 i RETENTION occurs as the 

DISSOCLABILITY STRENGTH of the 

new idea declines progressively 

until it falls below the thresh" 

old of availability at which 

point the new iuea can no longer 

be recalled.
vjr"

•Extension 1 PRACTICE is 

necessary because most inte­

grated sets of ide.is are not 

learned in a single presenta­

tion.

occurs independently of exist­

ing cognitive structure, and 

is therefore not meaningful.

*  1----------------------------------------------

Those FACTS learned by rote 

which are related to EXISTING 

COGNITIVE STRUCTURE enter the 

MEANINGFUL LEARNING PROCESS
_  ----------------

ARBITRARY AND NON-St’BSTAFTIVE 

rote learned non-meaningful 

facts.

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. -^

AUSUBEL'S LEARNING-RETENTION.PRACTICE-TRANSFER MODEL 

Based on Ausubei and Robinson 1969 pp 131 - 132

The in which existing coj^nitive structure is organized. is 

central to Ausubei'a assumptions about later learning. Hs 

proposes that meaningful new ideas are learned by being sub- 

into axi already existing cognitive structure> which has 

been established by prior learning, (1«75 p 14 9) aaysi



"In  considering retention ol newly acquired verbal knowledge, Ausubel 

theorizes that one must consider, first , the availability in pre­

existing cognitive structure of specifically relevant anchoring ideas. 

A second factor that affects retention is the distinguishability or 

dissoclability of the new ideas from tha pre-existing cognitive struc­

ture. If new propositions of Buddhism, for e :ar.ple, are not suff ic­

iently distinguishable from those of Christianity, they will tend to 

b® lost in retention. Still a third factor influencing retention is 

the stability and clarity of anchoring ideas, which act to subsume 

newly learned verbal propositiors."

whilst Ausubel is concerned with meaningful reception learning,

Bruner’ s name is associated more closely with discovery learning. It 

<? assumed that a jinulation game can be designed effectively to 

cause meaningful discovery learning. Of relevance are 3runer's tech­

niques of simplifying subject content, ay "translating" ideas in 

symbolic modes into iconic or enactive ideas( Bruner (1906 p 59) 

believes that anything can be taught at any age. Misinterpretations 

of this assumption are contested by findings of Piaget. Ginsberg and 

Opper (1969 PP 225-6; sayt

"A current trend prevails in the Jnited States which believes that it 

is possible to teach anything to a child of any level of development, 

providing the appropriate method is used. Piaget's findings tend to 

stress the contrary. Certain things cannot be taught at any level, 

regardless of the method adopted.



It is of course possible to accelerate some types 

of learning to a certain extent by use of suitable environ­

mental stimuli."

The three modes of representation which serve as techniques 

to simplify content are termed by Bruner as: enactive t iconic 

symbolic. It is assumed that in the classroom situation

- where teachers are involved with groups, the individuals of 

which may be at widely differing levels of cognitive develop­

ment - simulation j&'nes can include material to simultaneously 

facilitate* enactive, iconic and symbolic modes of represen­

tation. Teachers would thus be able to provide for meaning­

ful participation by a greater variation of pupil levels of 

ability in one planned learning experience.

.Vest and i’oster ? 11; define and illustrate the three

modes of representation as followss

rc&nactxve Representation involves action - psychomotor 

activity, An infant may enactively represent a rattle by 

shaking his hand. Young children demonstrate an understand­

ing of the princioles of the lever by adjusting their 

positions on a see-saw. The principles of leverage in this 

case are onactively renresented. The enactive Is a very 

primitive, concrete mode of representation, 'inactive 

representation involves psychomotor acting out of some idea, 

concept or principle.
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Icor 1c Representat Ion involves the use of imagery or graphics to 

represent the id*a, object or principle. This mode of representation 

defines the object with mor® completeness and economy. Drawing a 

chart or diagram and demonstrating the principles of leverage 

through these would be ar. ex^jnple of iconic representation. It is 

more abstract than the enactive node but less abstract than the 

symbolic node of are presentation.

Symbolic Representation uses language to demonstrate the idea, 

object or event. It is the most abstract of the three modes of 

representation. The use of these modes appears to follow develop­

mental trends. That is, yo’ir.g children tend to use er.active modes, 

and as they grow older they make greater use of the symbolic mods.

The complexity or difficulty of material ray cause any of us to 

return to the less abstract nodes of representation. When we 

attempt to solve a difficult problem and ©annot through the symbolic 

mode - language - we nay draw diagrams, c) «urts, etc. This regres­

sion and translation to iconic representation seems to aid us in 

pU2 2 Is solving."

To sucanarize, aasunptions on *hich this research is based fall in*o 

two categories of le a rn in g : firstly, meaningful disc /̂.egZ. learning: 

with the object of creating in advance, a clear, stable and *ell- 

or ranlaed C0foT.itive s tru c tu re  urhich provides u. meaningful learning 

set (the independent v a r i- .b le , f and secoi lly , meaningful rgsept ion 

learning (the dependent variable; to demonstrate the effectiveness of 

the organized pre-existing co*jnitive otrxture.
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2 REVIEW OF RJiiLaTBj LITERATURE

2.1 Teaching for Reception Learning

In a review of educational studies of the years 1952 to 1982,

Clark® (1982 pp 46-9) sayaj 'on© of the more exiting areas in 

educational psychology is the 'study of factors which influence 

the reception and retention of meaningful prose material, an 

activity which occupies perhaps more time in classrooms than 

any other1 . Clarke ( ibid.; says that the radical Initiator 

of this movement in cognitive psychology was Ausubel. She 

says that in Ausubel's first paper on the us® of advance 

organizers published in 1960, and also in the introduction to 

his text Educational Psychology? a cognitive view (196?;,

Ausubel 1 stated that ne was not prepared to consider topics 

such as child development, adjustment, personality and pxoup 

dynamics except in so far as they bear on and an® directly 

relevant to classroow learning1 . In School Learning; An 

Introduction to Educational Psychology, by Ausubel and Robin­

son (1969 p i?6), they make this point again when they say it 

is assumed 'that a large part of the teacher's time will be 

spent on expository teaching'. They emphasise too ( ibid. 

p 91) that there are good reasons for some of the disenchant­

ment with expository teaching and reception leajming. They 

observe that 'potentially meaningful subject matter is 

frequently presented to pupils in such a way that they can 

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

* 22



. . . . y .  ...........................

23

importance, 'why meaning is perceived as an exclusive product of 

problem solving and discovery techniques of learning'’ . It sterna 

from what they consider to be t.vn serious shortcomings of prevailing 

learning- theory, The first of th»se theoretical limitations is 

apparent in the cojfnitive dor.ain, when comparing the Bloom ( 1 9 5 6 ) 

taxonony with Ausubol's more elaborate hierarchy of behavioural out­

comes. In section 2 . 1 1  these are connared. aust.K1 's  t&xor.ony talces 

into account the processes of learning, as .veil &s outcomes. Ausibel 

aid Robinson (o n  c it 1 ; ' ir the first place, osychoiexists have 

landed to 3 ubbu.ne rr.&ry quai it at ively aifferer t kinds of learr ing 

processes ’order a 3 ir.,s-ie exploratory moiel' . Thir results in con­

fusion of basic Jist ir.otior.3 between reception ar.d discovery learn:\gs 

and between rote and meaningful learning. The see or d limitation 

to contemporary theory', *'u9 the at3er.ee fir many educational psychol­

ogists of an appropriate theory of r.eai;ir.gfi:l learning. This ltd to 

the interpretation :f  long-tera learning ar.d forgetting of subject- 

.TAtter, in terr.s of the sar.e concepts -*s those used to explain 

laboratory f ?r~3 of rote l«^rn;n/c (e . o-. retroactive inhibition),

This confusion has led to reception learning being wiiely perceived 

of as a rote learning ph<?ror.t»:.cn,

in ad lit ion t ^ i s u b e l ' a concern ah out reception lead in g  in schools, 

CluTtce ( l y ^  ? / o.tys that '/lusubel maintained that his air .raa to 

furr.ish the prospect iv>> teacher wHh the bapic psychological sophis­

tication naedea for claaoroora tQ«chir.,j' . Th* c->i.cep+ of advance 

organisers *nd hi3 1 as^imilation the 0 1 7 ' arc 2ur*.r*l to the pursuit 

of this aim.
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Clarke (1T'2 ? 4°'' notes that a«jely experiments 1 suggested that the 

effects of advance organisers were greatest for those nf relatively 

low ability or po 'r back.'^rr.ind knowled,"‘j or.4 f.he differences 

obtained between /jroupa with uni .vithout the use of or^ux.isors were 

chiefly due to students of this k in d ', Later research has not 

clarified the issue to any greater extent. Joe sections ? .4  ana

2 .5  for further discussion on empirical research. Clarke { ibid . ' 

concludes? ’ Perhaps, aj with Cjmp.^naatory education, advance organ­

izers have not failed, but have aj yet rot beer oyst'ir.at ic«lly tried 

in contexts wfc*r* they ni^ht fee effective’ .

iUi observation by Clarke ( I M i *  , tu it. the n&worit.y cf those who 

partlcipattd in *he ru-r̂  : . .-r.t or^or. iz*r experiments were college 

students, had relevance to the subject of this rerort. Similarly) 

this research de-ls with first-year {r.on-̂ r;a*iaut«) sduc~.tion diploma 

students. It t«y te inferred frsrs Clark? ' 3 observation that if this 

research deaijn .-fere used in a secor.d-ry 3cho-'i classre-om, it could 

possibly yield jrsater d iffVrtr.cej .

2 .2 ^iacov-.T/ Lfeg.rnjng

Auaubel {1961 pp 15-^5'> if- -is papers " In Defenre of Verbal 

Learning , concludes .vith the following cormenti

"Much of the opprobrium currently at.t.iched to verbal le imir.,j 3teme 

from failure to dintln,-ui3h between "r  mention" and "discovery" 

learning and to anpreciat§ th« underlying basis of meaningulness. 

it is vfi-Uly accepted, for “-/junplo, that verbal learning is invar­

iably rote (^lib  verbal ismJ unless preceded by recent ninverbal 

problem-3olvintr experience."
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This assumption that only discovery learning is meaningful may easily 

be inferred from statements such as the following by 3pr.1ntba.ll and 

Sprir.thull (1977 p ?2C) who s^yi

*

"Bruner insists that rreaningfvl learning req.uire3 the child to act­

ively search for solutions. Such "discovery le...m lng" ia fa i- more 

long-lasting «nd useful thin lemming b ^ e d  or. memorization and 

cond it toning.”

ausubel maintains that after the elen^ntiry school ye^rc, or 

approximately after the age of twelve, verbal recent ion le.rnlng 

constitutes the moat efficient neth -»d meaningfully a3sinil«*t ing 

the substantive content of a i:jjc i-line. -roblem solving methods 

are less rfl'ic ier.t bee .1 use they are tine consuming. The promotion 

of prcblan-solving ability per se is nevertheless a legitircatn 

ot.ective in ed’ication, crovii-jd it is r.ot overem^h^siz^d.

Zrtthusiasr: for discovery methods is attribute! by A’isubel and 

Robinson (1969 p 479,,' to the oro^rsssivp education movement and 

the child-centred approach that originate* tn the .jiueuti mal 

philosophies of Rovsseau and Froebel. Auaubel and Eobinson say the 

rationale these theories have is t*at 'the educational environment 

facilitates development beat by nrjviiiri^ :» maximally permissive 

field that do*.-s not interfere with the nreJLterained rjroc )33 of 

spontaneous .■aatu;,..t ion' . *t io th-» child himself, they assert, 

v.-ho i3 in the meat Strut eg ic position Jo ’cr. and s-.»Ujct 't^cse 

educational in_rec ientj th .t .vorrospor.d most closely to h.ls c*:m»r.t 

development.vl n jeds, and hcn<-e .ir>? moat. ; onduc ive ti his ''ptiml 

.rrewth' . Ausubel an^ Robinson ( lb Id. ' clatro th^.t thrt



26

rediscovery and questionable interpretation by Xorth American educ­

ational psychologists of Piaget's theoretical speculations, have 

contributed to the post Vt'orld War II curriculum revolution. This

*
revival of the discovery method brought with it a great emphasis on 

th® "heuristics of discovery", premised by the argument that in a 

world of inevitable change, the best way to prepare students for life 

is for them to "learn how to learn". Finally, Ausubei and Robinson 

say that the discovery method provided a means of permitting greater 

student activity and initiative with respect to their own learning. 

This was a time In the 1960s when high school and college officials 

felt it necessary to combat ’apparent student disenchantment with 

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

The essential criterion for discovery learning, Ausubei and Robinaon 

1 jbid. p 481} say is ’ that the material to be learned is not presen­

ted to the learner in final form' as in the case of reception learn­

ing. Discovery learning requires that the learner must reorganize or 

transform the new learning material before it can be incorporated 

into cognitive structure. Ausubei and Robinson emphasise though, 

thati 'While we tend, for convenience, tc speak of reception end 

discovery as though we were dealing with a true dichotomy, analysis 

of teaching methods employed in the classroom indicates that there 

are a variety of approaches which can be ordered along a dimension of 

increasing dirgction on the part of the teacher1• This observation 

has relevance to the current research. The design of th® simulation 

game in this research is intended to provide discovery learning 

material which will «ruide the students, by means of its intra-
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'rgajaizing capacities to a meaningful discovery of ths advance 

organizer, l'he advanc® organizer, in turn, is a subaumer 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 sustained. This is not however an experimental variable, as 

both the control and the experimental groups experience the same 

discovery and reception learning miliewcc (except for the organizer). 

It is none the less important to the research that all the subjects 

are well motivated and responsive to the learning material. Other­

wise , the empirical replication would not be true to the hypothesis. 

The Hawthorne effect, by design, applies equally to thw control and 

the experimental subjects.
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2 .3  The use of games and simulations for training and education

r,l.li.ngton and. others ( 19^1 pp 1 5 -1 9 ) define games and simulations and 

distinguish them from case studies. They say that in 1^731 'Bloomer 

presented the thesis that games and simulations are in fact quite 

different types >f exercise, and suggested what was to form the basis 

of a working terminology and classification'.

Btonmer adopted the definition for a game given by Abt, that a game 

ia; 'em;/ contest (play; among adversaries (players) operating under 

coasttaints (rules) for an objective (winning, victory or pay-off)', 

'£1.1 .Inters and others say that this definition 'identifies two aasen- 

t ral .r^tturas which must both exist before an exercise can reasonably 

c :n .ibcri as a game*. These are first, overt competition, whether 

VifcAiiia playcrs or against the 'game system'} and second, the exer- 

c ii'i' .1 c covorned by rules. It is notable that wars of old, fought

ruloc of chivalry, or in modern times under those of the Geneva 

Convention, Ir.-ast in theory, by Abt ’ s definition, would seem to be

per i’.ii’l "it ion , IJ.vomer adopted the definition of Juetzkow, that a 

;:lruul?t ion ia ’ an operating representation of central features of 

reality '. Ellington and his associates ( ibid. ) also identify in this 

definition 'two essential, features which must both exist before an 

ex'jroise can reasonably be described as a simulation' . These ace 

first, that it must, represent a real situat lont and second, that it 

must be operat tonal , that is an on^oin<? process. The latter 

criterion, Bloomer notes, excludes 'static analogues such as photo-* 

frapha, tnfipr;, graph a mid o. I. re u it diagrams, but includes working
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2 .3  The use of games and simulations for training and education

Ellington and others (19^1 PP 15-19) define games and simulations and 

distinguish them from case studies. They say that in 1 ^73* 'Bloomer 

presented the thesi3 that games and simulations are in fact quite 

different types if exercise, and suggested what waa to form the basis 

of a working terminology and classification’ .

Bloomer adopted the definition for a game given by U ,  that a game? 

As? 'any contest (play) among adversaries (players) operating: under 

constraints (rules) for an objective (winning, victory or pay-off)'. 

Ellinton and others say that this definition 'identifies two essen­

tial features which must both e. :efore an exercise can reasonably 

be described as a game*. These *re first, overt competition, whether 

between players or against the ’ game system’ » ar.d second, the exer­

cise is governed cy rules. It is notable that wars of old, fcught 

under rules of chivalry, or in modern times ‘under those of the Geneva 

Convention, at least in theory, by Abt’ s definition, would seem to r-.e 

games.

For simulations, : oomer adopted the definition of Juetzkow, that a 

simulation is 'an operating representation of central features of 

reality'. Ellington and his associates ( ibid. ) also identify in this 

definition '■‘wo essential features which must both exist before an 

exercise can reasonably be described as a simulation' . These are 

first, that it must represent a real situation} and second, that it 

must be operat ional, that is an ongoing process. The latter 

criterion, Bloomer notes, excludes 'static analogues such s.3 photo­

graphs, maps, graphs and circuit diagrams, but includes working
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models of all types'. Ellington and his associates (ib id .) says

"It  immediately follows from the above definition that a simula/tion 

gams is an exercise that posaeasea the easential cbarajcteriatics of 

both gamea (competition and rulea) and aimulationa (ongoing represen­

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

is now generally accepted by workers in the gaming/simulat ion fie ld ."

A Pass study waa defined by Walker in 1974 aa 'a  atudy in detail of a 

particular event, problem or alt oat io n '. Ellington and others (op 

pit) add an important general characteristic that Walker’ s definition 

omits, that case studies are usually used to identify speclal feat­

ures of the case under atudy or to illustrate general characteristics 

of the broader aet of situations of which it is typical. Ellington 

and others offer the following extension of Walker's definition of a 

case study as: 'an in-depth examination of a real-life or simulated 

situation carried out in oraer to illustrate special and/or general 

characterist ica' ,

While case studies commonly overlap with simulations, games may also 

be used as case studies. It is tnerefore possible to have a number 

of types of hybrids. Ellington and his associates list seven dis­

tinct possibilities*

1 P'JKE' JAKES such as Scrabtle and the conventional card and ball games.

* PURE' SIMULATIONS such as the Link Trainer developed to teach basic 

flying skills during World .Var II.
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' HIRE’ CASE STUDIES as used to train for medical and legal work.

SIMULATION GAMES such as Monopoly and chess. Chass simulates sixth- 

century battle manoeuvres - the rook for instance representing th® 

movement of a war alephant,

GAMES USED AS GASH) STUDIES. Gases may be used for abstract dis­

ciplines such as formal logic end mathematics, which cannot be said 

to represent everyday 'reality' , e .g . Chemistry-based card games.

SIMULATION GAMES USED AS CASS STUDIES. This combination covers a 

wide range of activities. For example, military exercises and 

training by means of computerized business management games.

In this research, an adaptation of th® aiiaulatian games THB&fflGBS 

ISLAMBs The Sconomlca of Monopoly Management (Simile I I  1977)r i» 

used a-a a case study for in-depth examination of the management of a 

natural monopoly market situation, in order to illustrate and 

pgftaalgfr by enact ire, iconic and symbolic Beans, a areatara! cognitive 

structure of principles of 'elasticity of demand' by special refer­

ence to a particular product, that is the supply of a telephone 

service.



Ellington and others (1yp1 pp 20-23) say that ,jamas 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. v«ry effectively in th® psychomotor area. T^ey rocommand 

that they should be usea not as 'a  main, front-line teaching 

technique, but rather as a complement ar.d support to traditional 

methods’ . The reason they give is that 'i t  has been found that 

gaming and simulation techniques are no more effective than other, 

more traditional, methods when used to teach the basic facts of a 

subject' . But for achieving hi^- level cognitive objectives 

involving analysis, synthesis and evaluatior, ar.d affective 

objects of all types, they claim, games ar.d simulations are part­

icularly useful.

Ellington and others ( ibid. ; say that research indicates that 

positiv# transfer of skills can be achieved by means of games and 

siaulations, both psychoraotor ar.d cognitive. They cite the 

example of training aircrew with the ure of a cockpit simulator.

Kon-cognitive skills such as decision making, communication and 

interpersonal skills? and desirable attitudir.al traits such as 

willinensss to listen to other people’ s points of view and to 

view problems from different angles may also be fostered by 

gsunes and simulations.

Gaines and simulations have the advantage over traditional 

methods in that they afford a hi/.>;h degree of student 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 

th® creation of situations in which participants with expertise



Ellington and others (iyP1 pp 20-23; say that games and sim­

ulations can be us®d to achiave objectives from all parts of 

Bloom's cognitive and affective doraaixis, and simulations can also 

be used very effectively in the psychomotor area. They recommand 

that they should be u?;ea not as 'a  main, front-line teaching 

technique, but rather as a complement ar.d support to traditional 

methods'. The reason they give is that 'it  has been found that 

gaming and simulation techniques are no more effective than other, 

more traditional, methods when used to teach the basic facts of a 

subject'. But for achieving1 hi^h-level cognitive objectives 

involving analysis, synthesis ar.d evaluation, ar.d affective 

objects of all types, they claim, games ar.d simulations *urs part­

icularly useful.

Ellington and others ( ibid, ; say that research indicates that 

positive transfer of skills can be achieved by means of games and 

simulations, both psychomotor and commitive, They cite th© 

example of training aircrew with the use of a cockpit simulator. 

Non-cognitive skills such as decision making, communication and 

interpersonal skills? and desirable attitudinal traits such as 

willingness to listen to other people's points of view and to 

view problems from different angles may also be fostered by 

gauss and simulations.

Games and simulations have the advantage over traditional 

methods in that they afford «, hie:h 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 integrating concepts from various disciplines? and 

the creation of situations in which participants with expertise



in different subject are<a,s can interrelate; are further advantages 

that are mentioned by Ellington and his associates ( ibid. ).

The main application of simulation and gaming techniques, Ellington 

and his colleagues (ibid, p 21 j say were first utilized in military 

training. They were introduced to business management training in 

the mid 1950s. It was only in the early 1960s that such techniques 

spread to secondary and tertiary education. One ot the first areas 

outside of the military and business fields in which games and sim­

ulations were used was teacher training. ( ibid. , pp 22~3) The first 

education simulations, published in 1962, required future teachers to 

deal with ' everyday1 situations in a simulated school. They conclude 

that during the 1970s, tachniques of gaming and simulation were 

adopted in th® other subjects, including science.

2.4 Thg use of games in the classroom

la a review of the history of simulation ganes, Boocock and Schild 

(196£ p 16) observed that until 1?62 or 1963. very little research on 

the effect of simulation games as a classroom technique had been done. 

Thay say that because the field was new and snuJ.1 most researchers 

were concentrating their energies in the design of games rather than 

evaluating them. '

However, as a result of studies done during the years 1963 to 19&5, 

some sobering co-iclusions were reached.*
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firstly* that games were not a panacea for all eduoational ilia; 

seoondly, that games in their form at the time had serious flaws? 

and thirdly, that neither standard testa nor th® relatively 

crude instruments designed specifically to evaluate a particular 

gams or games were adequate or sufficient measures for the impact 

of gams®.

These results led to a division in attitudes ( ibid. pp 16-7)«

(,i) to continue research on the hypothesis that games do teach, 

in the hope of arriving at more adequate theorising as well 

as res*a«trch designs? and 

(ii / to rersrt to the hypothesis tt’at while ganes cannot teach, 

at least they are useful means of motivating learners.

At the time of the Boocock and ~child survey in 1 % 8 , they were 

optimistic on three frontst v. IBM* ^P 1 1~’’ )

1 Simulation games were being tested ir. the field in a 

variety of educational settings.

2 A pool of data on the learning effects of specific 

games was being accumulated, with increasing objectivity, 

due to work by independent researchers.

3 Theories or. the effects of games ir. the classroom were

being revised and clarified in the light of the results 

of field testing.



Simulation games uaed aa advance orffg-nlzara

In 1967» Scandura and Wells tested th® ue® of a simulation game in 

terms of Ausubel'a theory of advance organizers, B&mes sad Clawson 

(1975 P 652) report that using 104 college students majoring in 

elementary education, Scandura and Wells ' compared the use of an 

advance organizer in the form of a gam© with a historical introduc­

tion' . Th® function of the gams, as an organiser, was to present the 

at mature of a mathematical group in terms familiar to the srubjeet a. 

The duration of the experiaent was one class period, It was reported 

by the investigators that the organiser was superior to the hlstorc- 

ieal introduction (p< .05ji say Barnes and Clawson ( ibid* , p 6 4 1),

Barnes and Clawson (ibid p 644j «-l«° report a study done in 1970 by- 

Li vingaton. The three experiments that Livingston carried out shewed 

no f&ailitatire effects of advance organizers. Of these experimentss

♦'Two we re with eighth-grade classes, and one was with a high-school 

class. He used a simulation gaoe designed to teach economic geography 

aa an advance organizer. Livingston compared each advance organizer 

group with a matched, control group that did not use the simulation 

game as an advance organiser. The duration of his experiments varied. 

One lasted 1 class periodj the content of this lesson was present ed 

text books, In each of his experiments the control group scored 

higher, but not significantly higher, than the advance organiser 

groups."
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Luiten, Ames and Ackerson (1980 p215) surveyed 135 experiments 

spanning ths duration of two decades form about 19&0 to 1980. 

They reported that in the majority of studies, research into 

the learning effects of advance organizers presented the part­

icipants with organizers in written form.

Luiten and others ( ibid. p 217; say that studies involving, 

inter alia, Barnes as advance organizers were too few in number 

to treat statistically in their meta~analysis of studies of 

the effects of advai.ce organizers on learning and retention.

2 ,6  Assessment of effects of advance organizers pother than in 

simulation parties) on learning ar.d retention

Auaubel and nobins^r, (1 p I4b,i 3ay that despite the limited 

r.umber of research studies at that time enployin# organizers, 

the evidence or their effectiveness is }uite convincing*

"In an initial study by nusubel an expository organizer

was employed in advance of a learning passage on the proper­

ties of steel, - - ** although the experimental .-roup out­

performed the control group at a statistically significant 

level, it is believed that the discrepancy in their performan­

ces would have been even more pror.ouncod if the subjects had 

not had some prior knowledge of steel, thus offsetting to 

some extent the potential advantage of the organizer."
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In a later study by Auaubel and Youssaf, published in 19 6 3 , Auaubal 

and Robinson (1969 p 147) say that they employed two learning1 

passages in sequence, the first on Buddiam and th® second on Zen 

Buddhism, Again th® organizing effects on learning and retention 

were as predicted.

Auaubal end Robinson ( ibid p 14B) say that 'it  has been found in some 

instances that the facilitating effect of purely expoai+ory organiz­

ers seems to be limited to learners who hare low verbal (Auaubal and 

Fitzgerald, 1962; and low analytic (Schulz, 1966) ability and hence 

presumably less ability to develop an adequate schema of their own 

for organizing new material in relation to cognitive structure'. On 

the other hand, they suggest that ’ when the learning task ia

particularly difficult, organizers may differentially benefit high 

ability students ^Grotelueschen and SJorgren, 1968) and those with 

more background knowledge (Auaubal and Fitzgerald, 1962) by making it 

possible to learn material that would in any case be beyond the 

capacity of the less sophisticated students'.

Researchers have made conflicting claiaa as to the facilitativa 

effects of advance organizers on learning and retention.

Luiten and others (19^0 p 211;, came to a conclusion, based on thair 

oata-analysis of 155 students of written organizers, that 'advance 

organizers were shown to have a facilitative effeot on both learning 

and retention'.
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This was in reply to an earlier survay by Barms and Clawaon (1975 P 

6 5) of thirty-two studies, on the baais of which it was oonoluded 

that: 'advance organizers, aa presently constructed, generally do not 
«

facilitate learning' .

In reply to Barnes and Clawson (1975)* Lawton and ffanska (197?)point­

ed out several inaccuracies in their description and interpretation 

of Auaubel' a conception of advance organizers. Lawton and Wanaka

also criticiaed th® democratic votin# technique they used to 

arrive at the(.r statistically dubious conclusion; using only thirty- 

two studies with very diverse variables. Barnes and Clawson (1975 P 

6511 had on the basis of their review, claimed that* 'The effioaoy of 

advance organizers has r.ot bean established' .

Further investigation has been recommended by Barnes and Clawson 

(1975 PP 6 5 1 *657; and by Lawton and tfanska (1977 pp 241-243). Barnes 

and Clawson reeotamend further research based on understanding of th® 

present status of advance organiser research as revealed by their 

analysis of the literature. Lawton and Wanska (1977 P 241) recommend 

research to add clarity to Ausubel’ a assumptions with regard to 

implications for organiser construction, use and research.

Mugent and, others (19&Q pp 445-451) examined the effectiveness of 

th* use of introductory organizers in presenting affective materials 

through the medium of television to college-level chemistry courses. 

The idea that there is a cognitive component to the formation of 

attitudes and valu*s, they say> has support 'from Gagnl (1977 pp 

249-251), who proposes that the learner must possess some under­

standing of the concept underlying the deaired attitude or value'.



The independent variables tested -worn d programme title and an 

organizer. Data obtained from 543 students and 54 teachers were 

subjected to mvO.tivar.iate and univariate analyses. Results showed 

that the advance organizer significantly increased student compre-

♦
hunaion but had negative affective consequences; that is, it 

.significantly decreaaed response and ratings of programme appeal.

I'be cotfiiitive component, a comprehension meaaure, was concerned 

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

instruction.

Au;mboi (19S0 y 40C) in reply to a paper by Anderaon, Spiro and 

Anderson (197-) eayss

'Anderson, Spiro and Anderaon aeaert that my aaaiailation theory of 

laeaningful learning and retention (and more eapecially, th® nature 

and functions of anchoring or aubauming ideas in cognitive strua- 

M-jre and their effecta on learning from text) ia "hopeleaaly vague". 

They also reprcaent concept of advance orgar.izera as conaiating 

of “a few abstractly worded aentencea” intended to facilitate 

textual learning directly rather than through appropriate modific­

ation of the learner's exiating cognitive structure. Laatly, they 

r*3p.ert that since the research findings on the effects of advance 

crjranizera ara allegedly " inconcluaive" , "there ia cause for doubts 

about the entire theory". Documented examination of these asser** 

Ur.na indicateo that they are completely unspecified, unsubstan­

tiated, and undocumented, as well aa baaed on indiaputabl® mia»ep~ 

r*-!nnn\-.xl ion c i Mibt L-shed material and on logical non, aepultura."

58
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On the nature of organizers, Aasubel (19̂ -0 p 402) cites (adding 

emphasis) the first research paper in which the term "advance 

organizer" appears (Ausubel 1960 p 270). In this paper it is 

stated that "advance organizers explicitly drew upon and mob-lliae 

whatever relevant subsuming concepts are already established in 

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

guminff entity. Thus the moat relevant ideational antecedenta ar^ 

also selected and utilized in integrative fashion".

Ausubel (1960 p 403) points ^ut that Anderson, Spiro and Anderson 

(1978) rely completely on Barnes suA Clawson (1975) 'for their 

judgement that th<* research findings on advance organizers have 

proven ninconclusive". He furthermore points out that Luiten and 

others, aaong others, 'not only question the theoretical and 

methodological soundness of the Barnes and Clawson review but aif>o 

reach precisely the opposite conclusion' .
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2.7 Simulation In the teaching of ©conomica

Thera is a well developed market for simulation games produced in the 

United States at low cost. They serve as teaching aids In, among 

other fields, those of social studies, economics and business skills. 

Practising teachers are involved in the design of the materials which 

are produced through teachers' association® and cooperatives, and 

also by commercial firms. Examples are the Board of Co-operative 

Educational Services in New York and Simile II , California.

The Economics Association in Britain (Economics 19H1) says in its Jour­

nal , that it is 'devoted to the Dubiication of material connected with 

the beaching and learning of Economics and kindred subjects' * This 

association also facilitates the development and distribution of 

teacher aids such as film-strips, sound cassettes, workbooks, etc. 

and teaching kits, in the Publications Catala/rae of Sconomics (1C*31), 

for example, is advertised 'The European Economic Education Teaching 

Kit' , EURECCM, as follows*

"ifan available in its English Version by JE AN-J AC^UES GOTH and 

RAYM2M) RTSk. A role playing’ simulation kit suitable for Sixth Forme 

and Further and Higher Education, and offering a Versatile and inter­

esting approach to the teaching of a wide range of economic concepts 

related to the working of national economics and international trade."

BH Byba, until 1981 the Tice Chairman of the Economics Association, 

since elected Chairman, in producingEUREGQM> has evidently accepted 

th® educative benefits of simulation learning;. Hyba (1^75 P 218) 

seems to have been less convinced when he saidi
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"Th©r© can be little doubt about th® power of role-playing and simul­

ation to stimulate interest, even to ths point of obsession, in 

pupils and students who are offered ths opportunity of participating 

in them. What must remain mors doubtful is the extent of the benefit 

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

Addressing the First EEC Working Conference on Economics Education in 

1976, Ryba (1977 p 97) was again cautious, this time with reference 

to computer-bassd games. H® asserted that their rules and assumptions 

could easily lead to misconceptions about decision making in the real 

world. What Ryba says about computer-based games could also be true 

of other kinds of entertainment which may be mistaken for, or even 

lay claim to b#ing educative "simulations” . Entertainments such as 

the well known Monopoly board-game and variations that it has in&'pired 

need to be evaluated on educative grounds before any value for school 

learning ia attributed to them.

Ryba (1977 p 96) acknowledges that simulation games are important 

among a group of teaching approaches in Britain (role-playing, drama­

tisation, simulation games and computer assisted games) which aim to 

' stimulate learning 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 

advance organlzxn<f capacities, as defined by Ausubel (and as distinct 

from their intra-material organizing effects) is a central point of 

this research.
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Ausubel and Robinson (1969 P 316) make th® following distinctions

"Unlike intramaterial organization that successively provides 

naaessary anchorage for, and differentiation of, new ideas at a 

particularized level .just before each new idea ia encountered, organ­

izers perform th® same functions in advance at a much more global 

level before the learner ia confronted with any of the new material."

2.8 uae of concrete modela in teaching

Referring to the course of human cognitive development, Ausubel and 

Robinaon (1969 p 205) *«y that 'when the adolescent or adult 

approaches a new area of study or a particularly difficult concept, 

he will usually revert to a lower stage of cognitive functioning and 

will therefore require appropriate models and examples as an aid to 

his coaprehenaion’ .

For exarple, exercises in "mental arithmetic" become easier when 

recourse is had to a pencil and paper, thus facilitating imagery and 

enactment. This tendency to revurt to more primitive modes of thought 

before being able to master newly encountered abstract concepts 

supports the assumption that symbolic expositions would be better 

understood with the aid of simulated enactive and iconic as well as 

symbolic representations.

With reference to the three modes of thought in Bruner' a theory of 

cognitive development, namelyt the enactive, the iconic and the 

symbolic, g (1/awton 1978 p 8 3j states that:
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Auaubal and Robinson (1969 P 516) make the following distinction:

•'Unlike intramaterial organization that successively provides 

necessary anchorag® for, and differentiation of, new ideas at a 

particularized level ,1uat befora each new idea is encountered, organ­

izers perform th© earn® functions in advance at a much more global 

level before the learner ia confronted with any of the new material.”

2.8 $ht use of concrete godsIg in teaching

Haferring to the course of human cognitive development, Auaubel and 

Eobiason (1^69 p 205) say that 'when the adolescent or adult 

approaches a new area of study or a particularly difficult concept, 

he will usually revert to a lower stage of cognitive functioning and 

will therefore require appropriate models and examples as an aid to 

his ooarprehension' .

tor example, exercises in "mental arithmetic” become easier when 

recourse is had to a pencil and paper, thus facilitating imagery and 

enactment. This tendency to rrrert to more primitive modes of thought 

before being able to a&ster newly encountered abstract concepts 

supports the aasuaptiun that symbolic expositions would be better 

understood with the aid of simulated enactive and Iconic as wall as 

symbolio representation®.

With reference to the three modes of thr-ught in Brmne: a theory of 

cognitive development, namelyi the enact ive , the iconic and the 

symbolic, Ing (I^awton 1978 p 8 3) states that:
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"Bxuner says that thes© modes of represent lag reality develop in that 

order,, but that they all remain with us in adult life . The dominance 

of any mode will depend partly on maturation, partly on personality, 

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

Since individual pupil®, at any given moment, in a sohool claaaroom 

are at different levels of development, the need for latitude in 

modes of presentation is apparent. Piaget and Bruner indicate the 

need to move from practical wori: to more abstract thinking. Ausubel's 

Theory of aubsumptivg learning, relevant to classroom and lecture 

situations, Implies that meaningful learning in such gltaatIona, is 

possible only if the learner already has sow  generalized cognitive 

structures of greater abstraction than the new learning which is to 

be aocoiB®odav.ed.

If  enactive and symbolic simulation is to promote abstract thinking, 

it needs to be done prior to reception learning. Meaningful recejrtion 

learning depends upon pre-existing concepts at a sufficiently high 

level of generality and abstraction. Simulation would thus organise 

for reception learning.
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2.9 Cognitive structure

Ausubel and rtobinson (1969 o b04) define cognitive structure as 

'the total content and organization of a given individual's ideas? 

or the content and organization of his ideas in a particular area 

of knowledge'. This resembles in some respects the achen&tic 

view of learning put forward by Piaget. Jir.sburg and Opper (1969 

pp 24-5) say of Piaget's theory that all species have the tendency 

'to orff&nizs their processes and a tendency to modify structures to 

environmental conditions. They elaborate*

"The individual inherits physical structures which set broad 

limits on his intellectual functioning. He also inherits a few 

automatic behavioral reactions or reflexes which have their great­

est influence on functioning in the first fer d«tys of life. These 

reflexes are rapidly transformed ir.to structures which incorporate 

th® results of experience. The third kind of inheritance - the 

general principles of function in/; - is another biological aspect 

of intelligence. Ont general principle of functioning is organiz­

ation} all srveci'ts have the tendency to organize their processes.

A second aspect of general functioning is adaptation which may be 

further subdivided into assimilation and accommodation. Accommod­

ation refers to the organism's tendency to modify struct lire s 

according to the pressures of the environment, while assimilation 

involves using current structures which can deal with the environ­

ment. The result of the principles of functioning is a series of 

psychological stx'uctures which differ qualitatively from one 

another throughout a person's lifetime."
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New experiur.ee of the environment ia assimilated t>y ths individual 

(organism) into the existing cogr.itive stricture, but only to the 

•axtnnt that +he schemas of the structure can assimilate it. ./hen 

the- reality of the environment disturbs the existing idiosyncratic 

reality of the Individual's structures, assimilation is not possible. 

So to restore eq ': . , the individual acconffiodates the schoma-s 

of his cognitive * . ... Via new experience of the environment, 

otones (1?66 p147) a«y~ ‘ ’ -aget regards the process of develop­

ment as a aeries of stajas of ^quilibr^t Ion. - - - Learning ar.d 

development involve the acquiring of a series of schemas of increas­

ing complexity’ .

The essence of Ausubel's cor.coption of meaningful learning is th® 

concept of existing commit ive atrxtura. Learning that is meaning­

ful , can be related to and assimilated into the existing cognitive 

structure. Both Piaget and Ausubel hold that new learning is fittad 

into a cognitive structure that is hierarchical. Stones (1966 p149) 

describes Ausubel*s hierarchy as followss

wAt the bottom of this hierarchy are the most specific concepts, but 

these specific concepts are subsumed under fewer concepts of greater 

generality. These mora general concepts are themselves included in 

still store general concepts, and so on to the few extremely general 

concepts which cover a person's full knowledge in a given field. 

Aueubel suggests that (cognitive) schemas are the equivalent of 

concepts of a high degree of generality (i.e.  concepts very high in 

the hierarchy)."
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An experiment in ths US3H, by AZ Bsdko, Stones ( ibid .j sayst 

' showed that concepts such as slave and slave owner were learned 

mors effectively when the higher-level come-pt (or sohema) of 

slave-owning system had been formed1 .

Theories of hierarchical cognitive structures imply that if a 

general concept, such as "elasticity of demand" is first under­

stood, then subsequent recaption learning of specific oases of 

differing market conditions will be more effective. Various type® 

of market demand conditions would in this wgy be eubgumed under 

the organizing concept of "elasticity of demand11.

2.10 tfSftl. by transfer of verbal information

Ausubal's principle of subsumption (whereby a newly presented piece 

of information is integrated in a meaningful sense with a previous­

ly learned structure of ideas), helps to explain the process of 

recall, Explanations of recall in Ga&nl' s theory centre more cm 

processes of transfer. Gagnd (t9&5 P ” 2) say® of Ausubel.*

»
"The new information may be subordinate to the more Inclusive 

structure, in which case the subsumption is 'derivative', or the 

new proposition nay be coordinate with ths pre-existing structure, 

and the subsumption is called 'correlative'. Remembering of an 

item of verbal inforoation is affected, according to this view, by 

the degree of stability the organized structure has and the ease 

with which the newly acquired item can be dissociated from it.'1



Reoall of derivatively subsumed information is meaningful when 

related to partic.u3.jj1 propositions (from th® environment - for 

example, th® neighbour’ s oat climbs trees) which are included in 

■the general subsuming concept (in cognitive structure - for exam­

ple, cats climb trees). Correlative subsumption occurs, Ausubei 

and ftobinson (196? p 66} says 'when th® new material la an exten­

sion, elaboration, modification or qualification of previously, 

learned propositions' .

Stones (1966 p 150) says that ' Gagnl suggests that response learn­

ing is at the bottom of a hierarchy of type# of learning, Kart 

00096 th© chaining of responses, then multiple discrimination 

learning, concept learning, principle learning, and finally problem 

solving. Gagnl is primarily concerned with the methods of learning. 

The oontent of this learning, however, is very similar to Ausubei'® 

model, although the terminology is not quit® the s«une. In both 

cases learning at th® higher levels of the hierarchy is more 

general than at the lower levels. That is, it covers a much 

greater rang® of phenomena and thus has greater potentiality of 

transfer' . (a comparison of Ausubei'$ hierarchy "sith the Bloom 

taxrwiosqy appears in section 2.15 b@low) Stones ( ibid . ) says of 

aagnl' a hierarchy of types of learning that ' the higher in hierarchy 

the form of learning the greater th® potential; transfer'  .

At th® level of oonoept learning* c*agn£ (op olt) holds 'that con­

certs may be linked into esfaaina which then make up principles 

which taken together make up what we term 'knowledge' in a given 

field. For example, the principle water flows downhill is *> ohain
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of three concepts. Once this is learned a child has a principle 

which he will be able to apply in a variety of situation® whioh 

may be widely different from the situation in which he learned the 

principle' .

Ausubel' a theory offers an alternative explanation, that of mean­

ingful learning, at a level of comprehension, for the intermediate 

categories between what Ausubel designates as rote learning' and 

and what Gagn<£ calls problem solving,

Gagne ( lb id .) oointe out that organization is not always meaning­

ful , as principles of 'contiguity' and 'association' seem to show. 

This accords with Ausubel's distinction between rote and meaning­

ful learning. 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 about 

the recall of the other.

Gagne's references to 'intellectual skills' approximates to 

'problem solving' on Ausubel's taxonomy (see section 2.15 below). 

Gagne (196J p 65; says thati ’ It seems improbable that one can 

account for the retention and retrieval of intellectual skills by 

means of the laws as apply to the recall of verbal information’ . 

Because the capabilities of intellectual skills, as for motor 

skills, appear to be more resistant to forfeiting, G-agn̂  ( i'bld■ ) 

suggests that 'they are influenced by quite a different set of 

factors in the individual's experience' - Intellectual skills he



■maintain® art rs instated when they are remembered, they are not 

recalled. 1 Reinstatement of an intellectual skill occur® when th® • 

Individual is required to exhibit some particular performance 

requiring th® uaa of that skill in a "nevr" situation'

Attsubel'e thsoryj Gagni ( 1 9 6 5  p 149) eeyss 'implies that the con­

ditions for learning meaningful verbal material are quits differ­

ent' from those for verbal chains. The process of transfer is 

approached differently in Ausubel's theory. This approach will b® 

reviewed in the next section.

GagnS ( 1 9 6 5  pp 149-50) accepts that Atumbel's theory introduce® 

several conditions additional to those established eapirically by 

earlier learning theorists, for optimal learning to take place.

These are, iJagniS saysi

"First, the learning of specific new propositions will be facilit­

ated by the presentation of organisers 1 verbal propositions that 

indicate the relevance of the to-be-learned knowledge to the pre­

exist in/; co*t iti'.e structure. Another condition i® called M M E M r  

s.lve different let Ion, meaning that the most general ar.d inclusive 

ideas are presented first, followed by increasing detail. (It msy 

be noted, that this practice ie the opposite of that followed by 

many textbooks) -atill a third condition is called Integrative 

reconolllatIon, the deliberate and explicit pointing out op simil­

arities and differences between the newly pres' nted ideas and those 

previously learned, Finally, there is consolidation, which mean®
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insistence on the mastery of currently presents'! material before 

new material is introduced,11

Gagn£ reiterates that 'these conditions for learning1 

follow from, the basic notion that meaningful verbal learning- is a 

matter of subsnnvption of new propositions into an artjauized 

structure that has been previously learned' .

2.11 Transfer of learning and Ausubel1 s theory of cognitive structure

Ausubel's theory postulates that the ideas presently existing1 in 

cognitive structure, according to how they are organized, facil­

itate or transfer to the learning of r.ew ideaa. His theory of 

subsumptive assimilation helps to explain how at least one kind of 

transfer occurs? that is sequential transfer. Ausubel and Kobin- 

son (1969 p 156) identify various forms of transfer. They say:

"In general terms, the word transfsr. refers to the influence of 

learning in one situation or context upon subsequent learning in 

another situation or context. Thus we would be concerned with 

transfer when v?e studied the effect of learning in one school 

subject on later learning in another school subject, the effect of 

learning in school on performance outside school or, more generally 

the effect of past learning on present learning."

The three kir.de of transfer defined by Ausubel and Robinson 

(1969 p 137-e) that are of interest to the educator, are: lateral, 

sequent id! and vert ic«i.l transfer.
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Ausubel and Hobinson defined them as followst

" Lateral transfer refers to the use of learning1 acquired, 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 at 

a later point in that series.

Vertical transfer refers to the application of learning (for example* 

comprehension of a principle; at one level of the taxonomy to learn­

ing (for example, prt-blem solving; at a higher 'evel of the taxonony

2.12 Historical background to transfer theory

Theories of truisfer began with the theory of mental discipline or 

the theory of formal discipline as it wv.a also called. I fora of 

this theory, called "classicism", Ausubel and RoMnson (1969 p 139) 

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 be cal’ ed the "liberal arts". Another branch of mental 

discipline theory 'termed "faculty psychology" , originated with the 

philosopher 7/oXf, who, in 1734, enunciated a theory that mind was 

composed of "faculties" which were somewhat analogous to muscles, in 

that exercise ■ 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 example, reasoning encounter­

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

particular, weakened the hold of mental discipline theory. Ausubel 

and Robinson (1969 P 140) aay:

''Perhaps the moat d 1 raging research w--,s thvt conducted by Thorndike 

(Thorndike, 1924; Broyler and others, 192?), who studied, the gain 

on intelligence test scores rnade by students wh5 had not studied 

the supposedly "disciplining" subjects. Contrary to the theory, 

Thorndike found that there vris no greater gain in intelligence by 

students who had studied Ia*. in ar.a French than by students who had 

studied physical education. “oreover, he found that there was 

little overall gain in mental age for any -jroup beyond that which 

would be expected on the basis of increasing chronological are."

Ausubel ar.d Itobiusor. (I9b^ p 140; submit that if a strengthening 

of general intellectual capacity through "mental discipline" were 

possible, it could te assunad that "n<*s3ive transfer'* would ensue, 

'in  that the child would tend to learn a great variety of things 

much more quickly'. This does not in fact appear to be possible.

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

identical elements in the *19203. It went some way, in terms of 

stimulus-response findings to explain the transfer of learning, 

ausubel and Kobir.son (1369 p 141) say for example that according 

to this theory, 'oral spelling skills would transfer to the learn­

ing of written spelling since the grapheme-.:hor.eme 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
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the "social utility movement" in public education.

Attempts were made to include elements in school learning that were 

identical to real-life situations outside of the school. For example, 

the teaching of arithmetic was based on studies of the arithmetical 

skills required in various occupations.

Ausubel (1963 p 28) paints out the difference between his theory and 

earlier stimulus-response (d-R; theory. He says that the relevant 

aspects of past experience, in the particular organlzational proper­

ties in the existing and estaolished cognitive framework, give rise 

to the transfer paradigm on which scnool learning depends. In this 

type of transfer paradigm, he says, the relevant aspects of past 

experience 'are such organizational properties of the learner's 

subject-matter knowledge as clarity, stability, general inability, 

inclusiver.ess, cohesiveness, and diacriainability (i .e . , cognitive 

structure variables; - not decree of similarity between stimuli and 

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

not regarded as ir.f 1 aencin* current learning by interacting directly 

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

only insofar as it modifies sign if icant relevant attributes of 

cognitive structure' . Ausubel says that cognitive structure 

variables 'are the principle factors involved in meaningful transfer'. 

He sees transfer itself as largely a reflection of these variables.
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Vertical transfer as defined by Ausubel and Robinson (1969 p 157)»

1 occurs when prior learning at one level in a hierarchy or taxonomy 

of behaviors influences jpresent learning at a higher level'.

Unless a student, they say libid. pp 1 5*:-9), has the underlying 

skills upon which a high level behaviour depends, it, will be impos­

sible to attain the high level behaviour. Teachers must make sure 

that the preceding links of ’ ower-order behaviours a n  already in the 

learner's repertoire.

Jagni's hierarchy of learning is relevant here, as it reconciles 

Ausbel' s theories with 3~R theories of transfer at a rote level and 

Jagne's explanation of protlea solving at the top of the hierarchy of 

cognitive behaviour, atones (*< p 1J0) says of Jagne ’ s theory that: 

'he suggests a hierarchy of types of learning ranging from simple 

response learning to problem solving*.

Ausubel and Robinson, on the basis of Jagne'3 theory, suggest that 

teachers should perform a task, analysis, even if they do so infor­

mally, so that the knowledge to be acquired by the student may be 

developed in accordance with the hierarchy of the taxonomy. They s a y  

(ib id . p 1 5 9 j! 'IT  the task analysis is correctly executed, the 

student should be able to perform at any given level in the structure 

only if he ia able to perform all the behaviors involved in the 

levels below this* .

2.13 Vertical transfer
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Ausubei and Robinson (1 ;)69 ?p 1 5 V 7 ) offer advice, based on logical 

considerations and empirical evidence, to the teacher about me.ans 

of facilitating lateral transfer. They say that what students do 

with knowledge acquired in school when they encounter 'new situat­

ions to which this knowledge is potentially applicable is of con­

cern to the individual teacher and to curriciluKj-builders collect­

ively1 . iirstly , they suggest that transferable skills should be 

taught, such as written presentation, obtaining information, study 

methods and listening skills, jecondly, real-life situations may 

be used for the learr.ii.g of s*cUls which transfer ir. accordance 

with the principles of ".identical elements". The occasional field 

experience and simulated field settings that are not inordinately 

time-consuming are possible in the school situation. Thirdly, the 

utilization of subject-matter cor.tqnt is a vehicle for training 

transferable knowledge or skills . For example, it has been found 

(Haskell, 1925/ that transfer car. be expected from the study of 

Latin with an emphasis jr. derivations, to the improvement of Eng­

lish vocabulary. Fourthly, by stressing underlying principles and 

Ver.era!ia^tions. Here Ausubei and Robinson (1969 p 154/ cite the 

classic 1 ?C& experiment of Judd and later work by Hendrickson and 

ochrodex ir. 1341, involving principles of refraction of li*cht in 

conjunction with le.trnin.; to project a niasile at a submerged 

target. On the basis of these exoerimerts, it has been advocated, 

they Sd,y, 'that lateral transfer c«.n be facilitated by teaching 

students ^ei.er-l prir.c iples rather than spec if 1c solut long, know-

2.14 Lateral transfer
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ledge, or sk ills '. Fifthly, the students' attitudes towards transfer 

are an important factor in determining whether transfer will actually 

take place. 'Ausubel and Kobinson (19^9 PP 156-7) reiterate that 

meaningful learning always requires a meaningful learning’ set, ' 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 says '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 suggests that if students have formulated generaliz­

ations as a result of their own discoveries they are more likely to 

employ these generalizations in other situations'. Finally, Ausubel 

and Kobinson {19&9 p 1 5 7 ) point out + h« Importance of co#nitIve 

structure variables for lateral transfer. Transfer cannot take place 

if the initial learning has not in fact occurred and ‘ notions which 

are fuzzy, inaccurate, or confused have very little transfer potential'.

2 . 1 5  Sequential transfer

Sequential transfer, the main concern of this research, affects the 

teacher in the classroom most frequently. School subject content is 

usually presented sequentially. Ausubel and Kobinson (1969 p 142) 

call this "sequential relatedness''. They point out that subject 

areas ’vary in the degree of sequential dependence of their material'.

For example:



"At one end of the scale, mathematics learning exhibits such a 

hi^'h order of sequential dependence that unless the student masters 

each step in the development of the subject further progress is im­

possible except on the basis of rote learning. On the other hand, 

the decree of sequential depesirder.ee in the field of history would 

seem to be considerably less."

nusubel*s theory of cognitive structure, by its principles of sub- 

sumntion, provides an explanation for meaningful learning of 

sequentially related material. Ausubel and Xobinson (1?6? pl4£) 

.jive a summary of how organizers facilitate l<?arr.in$ through 

sequential transfer:

"Organizers probably facilitat*? the ir.eorpcrability and longevity 

of meaningfully learned Material ir three different ways. First, 

they explicitly draw upon ar.d mobilise whatever relevant anchoring’ 

concepts are already established ir. the learner* s cognitive struc­

ture ar.a tna/e them part of the subsuming entity. Thus, not only 

is the rew material rendered more familiar and potentially mean- 

intjful, but the most relevant ideational antecedents in cognitive 

structure are also selected -.c.. utilized in an integrated fashion, 

oecond, by making subsumption ui der specifically relevant proposit­

ions possible, organisers at an anpropriate level of ir.clusiveness 

provide optimal anchor-uje. This nronotes both initial learning 

and later resistance to obi iter*tive subsuapfcion. Third, the use 

of organizers renders unnecessary much of the rote memorization to 

which students often ronort because they are required to learn the 

details of an unfamiliar discipline before having available a 

sufficient niunber of <cey anchoring ideas."

..aaispw'



A major factor ix, meaningful learning and retention that Ausubel 

and Aobinson (19^9 n 14&/ point out is the decree of dlsorimin- 

ability of new learning material from previously learned concepts 

in cognitive structure. They say ( ibid. a 149; that: 'The dia- 

crirainability of a new learning task is in large measure a function 

of the clarity and stability of the existing ideas to which it is 

relatable in the learner's cognitive structure' . They postulate 

that 1 a3 clarity and stability increase so should discrirnlnability 

and, therefore learning and retention1 . Empirical evidence in 

research of Ausubel and Fitzgerald (see section 2.5} is cited in 

support of this assertion.

Disenminability may be improved m.aar certain conditions that 

Ausubel and itobir.son (1 ?c9 pp 149-50) suggest, on the basis of 

empirical research. Ihe~e are? To increase thp stability and 

clarity of the anchoring iaeu itself by review and rehearsal.

To use comparative organizers that explicitly delineate similar­

ities ar.d differences between the existing ide.-is and the new- 

material to bfi learned. Tj fo i l w  the newly learned material 

with additional material which is *otei.tially conflicting but 

which forces the le«*rr.er to review the relationship between the 

anchoring ideas and th-1 first-learned material. And finally to 

overleam the material to be reWined.
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2 .16  Bloom'a Taxonomy and Ausubel1 3 hierarchy of behavioral outcomes.

nusubal and Robinson (196v pp3o-7j .say that although the Bloom 

taxonomy has merits, they have certain reservations about it. 

They point out 'the apparent necessity of modifying the general 

format to accommodate the unique characteristics of intellect- 

xial performance in a particular subject matter field ’ . A more 

central difficulty, they maintain, ia that Bloom's taxonomy 

does not make allowances for differences in conceptualizations 

by any experimenter or teacher. How ar.y experimenter or 

teacher 'w ill classify a particular item -dll depend -icon his 

conception of the psychological processes involved in its com­

pletion' . P:fferer ces of conceptualization, ^vs-ifcel and 

Robinson say; 'w ill be narticularlv Important in dealir.i? 

with thaw  it-=r.s rhich lie in marginal areas* as for example 

between con prehension ari a m l l o t io n » or better, anpli~ation 

and problem solving (ar.alvoij urA synthesis,' . T^ey maintain 

that a learning theory c ony latent rith th* range of oossible 

b0’ aviouxal outcomes can illumniate the hierarchical distinc­

tions inherent in a tdxor.or.ic description of behaviour. In 

their 'meaning'll 1 corn In*; parad-urm', Ausubel urd KoVir.aon 

formulates auch a theory. Thi3 theory postulates as 

be«aviota’al ancones* reoroser.tu* Loral learning, (naming), Con­

cert format ion, concept aaa hulat ion , orogo.sit ion lea.rring, 

problem solving, and ereAtIvtty. They say that +heir 1 catecor- 

ies y,ra derived from tic asatwwd proccs^ undenyir.g the 

acquisition of /no.vln i*e and the development ~>f r.ental



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

Outcome; knowledge

comprehension

Figure 4

Ausubel 

ROTE LfiARJNlwG

represent at ional learning Process 

by reception or discovery.

MEAan'II'/uF UL lEAKMNG 

( ”1) .foCTat ion of concepts and 

generalizations, or assimilation 

of concepts and generalizations!

(2) by reception or discovery.

application

proposition learning 

analysis problem solving

synthesis creative behaviour

Comparison of the Taxonomies of Bloom and Auaubel

Ausubel and Robinson say that their taxonomy ‘ seems 

generally compatible with Bloom'a so long as certain important 

process distinct I -.a 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 recognizsd that the learning of propositions (or 

generalizations) should be considered a more complex process than the 

learning of concepts, for the former typically involves the combin­

ation of concepts to form more comprehensive ideational units*
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"Second, an important pivjcesi? d ‘at.iiwtion, with boch psychological and 

yoaagogical implication a, can be made between discovery and recept ion 

learn xng,"

Auaubel considers it important that we not only test the product of 

the student's learning, 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 

th® inductive formation of concepts - as in the case of young child­

ren - and generalisations on the one hand, from their assimilation 

on th® other hand through reception learning.

Bloom’ s category of application, in the view of Ausubel and Robinson 

(1$6-I p 75)* presents difficulties primarily because it is exceedingly 

difficult to ascertain the boundary between it and comprehension.

Auaubel and Robinson (ib id . ; employ the term problem solving instead 

of analysis, largely because they find +he letter term too restrictive. 

They query whether intellectual tasks that might be described as 

"proclems" exist in the humanities (such as history or English).

While ‘ the content of such fields exhibits fewer formal propositions 

and less clearly defined transformational rules (strategies)', they 

content that it 'is  still useful to think of problem-solving tasks in 

these areas, i’heir criteria for probleir-solving relate more closely 

to fields such as mathematics and science, problem solving is at a 

higher levex in Ausubel's hierarchy than reception learning, as with 

creativity, it is a process of discovery learning.
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The material to be learned Is not presented to the learner in final 

form as it is in reception learning. It requires of the learner, 

mental activity such as rearrangement, reorganization or transfor­

mation of given learning material, prior*to incorporating the final 

result into cognitive structure. Auaubel and Robinson (196? p 69) 

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 knowledge to the solution of the problem. In other words, 

there should be a gap between where the student now is and where he 

has to get in order to attain a solution."

Finally, syr*hesis in Bison's taxonomy and creative behavior in 

Ausubei's, Ausubei and Robinson (ib id . pp 73-4; says 'art clearly 

similar in that both involve the emergence of a product that is unique 

In terras of the individual's past experience’ . They furthermore 

stipulate an additional requirement for creative behaviour which 

distinguishes it from problem solvings 'this requirement is that the 

background prepositions and strategies that are brought to bear to 

produce the solution have not been taught as specifically relevant to 

the task at hand '.

The dependent variable in this research, the learning of reception 

material, was pitched at the level in Bloom's taxonomy of comprehen­

sion, in an sxpository teaching environment, Discovery learning 

material was used as the means of organising the subs timer for the
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experimental ,jroup. The object was to ensure the cle *r and stable 

formation &nd assimilation) in advance, of the highly ^enernlided, 

meaningful and subsuming concept of "elaotiaity of demand". It '"as 

intended by means of the simulation rar.e that acquisition of this 

general subsuming concept should be learned meaningfully and not by 

rote.

2.17 Recommendations for research design

Barnes and Clawson ( i 975 p 657  ̂ recommend the following research 

procedures in order Vo avoid the weaknesses they found in thirty- 

two designs which they examined:

"Carefully meet all the required conditions for experimental re­

search including random asai.nnent of subjects to treatment groups, 

maintain independence of subjects, use the appropriate statistical 

teats, test for mastery of the organizer prior to presentation of 

the material to be learned, be certain that the test of the advance 

organizer and all testa of the material to be learned are different 

from one another, include a retention measure if possible, follow 

established procedures for test construction and maintain high 

reliability and validity."



3 THE RESEARCH DESIJK

3.1 Methodology

An experimental pretest-posttest control ^roup design, with 

one experimental variable, is the research method, The 

sequence of the procedure ia as shovm below, from A to P.

5 i^ure 5 ' Sequence of the research procedure

The same criterion-referenced test is presei ted to all the 

subjects as a pretest and a,;air. as a posttest. On the basis 

of pretest scores, pairs are matched. The pairs are then 

split ar.d randomly allocated into two groups. One of these 

.groups becomes the experimental tjvoup ar.d the other the 

control ^roup. These ^rouns are not samples. Together they 

constitute the copulation for the exnerinent.

The class of students is divided irto tr;o matched jpeouns of 

equal number. The dependent variable (i .e . axi expository 

lesson) is presented to all the subjects - both control and 

experimental ** as a cl^ss of business economics students.

The control variables used for matching ire the oretest 

scores on the dependent variables tests cf mer.tal alertness 

and abstract reasoning; and chronological age.

A B 

HE- TiVO

/

(lesso n ) a l l
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Palra are matched on the prescores and randomly split into the 

two groups. The groups are checked for equivalence and adjusted 

where necessary so as 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 ba as near equal as possible.

The prescore of each student is used as a basis of evaluating 

achievement prior to the experimental intervention (the organizer).

The experimental intervention or independent variable, in this 

case, an 'advance organizer' , is experienced as an essential part 

of a simulation, but only by the experimental subjects. All the 

subjects experience the simulation game as a combined class of 

students. Except for the independent variable, in all other 

respects* the control and ihe experimental subjects participate 

together* under the same conditions, at each stage of the 

experiment.

A. 'transfer retention test’ is done to ensure that the experim­

ental subjects have acquired a sufficiently stable, clear and 

well-organized knowledge of the subsuming concept (the independ­

ent variable;, before the whole class together experience the new 

reception learning material (.the dependent variable, i .e . the 

expositor 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 measured by the differences between 

the pre and post test scores, giving an assessment of the 

effect of the experimental intervention.

The dependent variable, that is, the reception learning mater­

ial, is presented to the combined clasa of control and experim­

ental subjects, b\xt not until it has been established by means 

of the transfer retention test that the experimental rroup has 

acquired a sufficiently stable, clear and well-organized com­

prehension of the sub3uner concept.

The post test, in cr<sr to measure retention of the reception 

learning, follows cr.e weak after the expository lesson (i .e .

Ihe dependent variable).

This research does not claim 1 external validity' beyor.d the 

population of the business economics class that is tested. It 

does aim to be internally valid and may be replicated with any 

other i£roup of students. The groups tested are not samples of 

any larger populations. ,

Leedy (i960 pp 170-1) describes the pretest-posttest control 

group design by means of the following paradigm:

R

r o1 -> x o2 

0 3 -» - o4

figure 6.

Paradigm for the pretest-posttest control <jr°uP design.



The bracketing in figure 6 of the experimental group (above) 

with the control group (below); shows that R, the randomization 

process, is common to both groups. External validity Ccin be 

claimed if both groups are selected as random samples of a 

greater population. In this experimental design, the total 

population $f the business economics (or any other) class of 

students, matched on pretost scores, is randomly split into 

control and experimental groups. These equivalent groups are 

randomly allocated for internal validity. The R - - in figure 

6 shows that before random separation the two groups are kept 

isolated from the influence of the experiment*! variable X.

0.) and 0^ represent separate pretest evaluations of the groups 

draw  *■** -.nples of a population. 0 ,  and 0^ are the posttests.

This research design is a departure front the paradigm shown in 

figure 6. The business economics class population is pretested 

before random separation into matched groups takes place. See 

figure 7* 01 represents the pretest and R the random separat­

ion. Both groups are kept isolated from the experimental 

variable X, until the simulation game is experienced, then only 

the experimental group is exposed to the independent variable.

- X -> o2 -» y o 4

c1 -- R - -

- - o* yo5

Figure 7. Paradigm for the research design#



The purpose of the transfer retention tett (TKT;, shown as Og and Qj 

in figure 7» is to measure the extent tc which each of the subjects 

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

subsumer cone apt. If the aimulation is effective for the exper­

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

virtually ail of the experimental group should pass the THT and 

virtually all the control jubuect3 should fail. Fisher's contingency 

teat provides a measure of the significance of the comparison between 

the results of the experimental and control groups, (Quod vide 3,4-6)

The rsoeption learning material Y - the learning of ?/hich is meas­

ured in the posttest 0^ - is not presented until it has been shown 

.y means of the IKP (Cgj that all, or most, of the experimental sub­

jects have attained the required knowledge of the organiser concept.

Comparison of the postscores 04 w Jth the prescores 0 1 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 , ?s compared with the control 

group. For the latter comparison, achievement gains of the control 

group are measured by means of the postscores 0,..

For a parametric analysis, Leedy (1960 p 1?1) recommends analysis of 

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

paradigm used here, illustrated in figure 7» is nonparametrjc. Unlike 

the traditional paradigm, as shown in figure b f this research 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 <md the control groups in this design.



The purpose of the transfer retention test (TRTj, shown as 02 and Oj 

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 concept, If the simulation is effective for the exper­

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

virtually all of the experimental group should pass the TEf and 

virtually all the control aubjecta should fa il. Fisher's contingency 

test provides a measure of the significance of the comparison between 

the results of the experimental and control groups. (Quod vide 5*4-6)

The reception learning material Y - the learning of which is meas­

ured in the posttest 0^ - is not presented until it has been shown 

by means of the TRT (C^) or most, of the experimental sub­

jects have attained the required knowledge of the organizer concept.

Comparison of the postscores 0^ with the prescores 0^ 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 gains of the control 

group are measured by means of the postscores 0C.

For a parametric analysis, leedy (1960 p 171) recommends analysis of 

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

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

the traditional paradigm, as shown in figure 6, this research involves 

a distribution-free assign.. 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.



The Preteat and the Posttest

The achievement test - appendix A - is comprised of two sections, 

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

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

students;

(1) to write a paragraph explaining the word 'elasticity' t its mean­

ing in the context of the analysis of market demand; and 

{2) to distinguish ^expressed in writing) between demand that is 

'elastic' and demand that is ’ perfectly inelastic1 .

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 3 of the test comprises 20 multiple choice questions to 

which 100 marks aare allocated. Each question has only one 

correct response out of five choices, Correct answers score 4 marks 

each. All 20 correct answers multiplied by 4 scores 80 marks. The 

student commences with a basic score of 20 marks# Every incorrect 

response is penalised by ~1 and unanswered questions score 0» The 

students are warned not to guess and of the penalty of »4 mark for 

each incorrect response. If  20 incorrect responses are given the 

student would score 0, i .e.  the basic 20 + (20 x -1) * 20  ̂ 20*

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

problem solving or creative behaviour as defined by Ausubel (quod 

vide 2 .1b ; .  These behaviours, not intended to be tested, approxim­

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

(quod vide 2,1&j ,  The questions are designed to test for achieve­

ment of the behavioural objectives of the subswnptive reception 

learning material which is presented after the simulation game.

These objectives are shown in appendix S- 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 

’ representational1 learning. The test thus measures outcomes which 

in xerms of Ausubel’s learning theory should be attained most effec­

tively as a result of a meaningful 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 gains 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. , ,

J.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
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