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A number of previous invest igat ions have suggested that schema 

learning would be more readily faci l i ta ted by a recognition task than 

a reproduction task due to the increased memory requirement of the 

reproduction t a sk . Differential memory requirements o f O , 4 , 8, 16 

and 32 seconds "were imposed on 50 Ss in a recognition task to 

determine if increased memory requirements improved schema learning 

in the same mode a s the reproduction t a s k . The resul ts indicated 

no s ignif icant improvement in schema learning with increased menjory 

requirement. The data does suggest negative t ransfer from repro-

duction to recognition t a s k . Recommendations for design and 

procedural improvements are included. 
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THE EFFECT OF MEMORY REQUIREMENT 

ON SCHEMA LEARNING 

A schema is a property or rule underlying a c l a s s of ob j ec t s . 

The schema is that regularly rocurring property of the objec ts which 

is the bas i s for c lass ing them together . When a recurring property 

is present in a set of ob jec t s , it is called a redundant property or 

simply redundancy. Redundancy then is a indication of the extent 

to which a c l a s s of objects adheres to i ts schema. 

The process of schema learning is thought to be one of abst ract ing 

the redundant features from the objec ts for e a s e of storage and u t i l -

i za t ion . Oldfield (1954) and Attneave (1957) each proposed how this 

might occur . Oldfield proposed a mechanism by which the redundant 

property may be encoded into a simplified form and thus increase the 

e a s e of s torage . Attneave proposed a mechanism in which the schema 

underlying a set of objec ts is stored and members of the schema 

family may then be remembered by noting those dis t inct ive features 

which deviate from the schema. 

Once a schema has been learned by some abstract ing p rocess , it 

is thought to exist in relatively permanent storage and to be usable in 

subsequent categorization of ob jec t s encountered. Evans (1964) demon-

strated that human subjec t s could learn a s ta t i s t i ca l schema and achieve 



cons is ten t categorization when they were shown objects that were and 

were not in a schema family. Significantly this cons is tent ca tegor i -

zation was achieved without knowledge of resul t s or external 

reinforcement . 

Performance in tasks involving schema learning is to some extent 

a function of the nature of the perceptual task and the level of 

schematic redundancy. Pretraining with a schema in a reproduction 

task faci l i ta ted subsequent performance in a pa i r ed -as soc ia t e s task 

a s compared to performance of groups given irrelevant pretraining 

exper ience , (Attneave, 1957). However, Rtts, Weins te in , Rappaport, 

Anderson and Leonard (1956) found that the redundancy of their stimuli 

hindered performance in a speed-of- recogni t ion t a s k . Evans (1967c) 

clarif ied this apparent discrepency by showing that the redundant 

properties in each ca se were the resul t of different opera t ions . He 

a l s o pointed out that increased schematic redundancy is a ssoc ia ted 

with increased similarity and l e s s discriminabil i ty of the. ob jec t s . . 

Thus, in a recognition t a s k , schematic redundancy interferes with 

performance since patterns differ l e s s from each other and from the 

schema, whereas schematic redundancy fac i l i t a tes performance in a , 

reproduction task s ince the number of d is t inct ive features that must 

be remembered dec reases as the schema is learned. 

To invest igate schema learning experimentally, a c l a s s of objects 

would be needed which permit the experimenter to know the schema 



and redundancy which permit independent manipulation of both. Such 

objec ts should preferably have the s ta t i s t i ca l properties mentioned 

above . VARGUS 7 has these propert ies , (Evans, 1967b). 

The stimuli generated by VARGUS 7 look, like histograms and 

provide a schema and redundancy which are independently manipulable. 

The columns of these patterns are generated using a seven-e lement 

Markov p rocess . The columns of the matrix correspond to a column 

of a particular height and the transi t ional probabili t ies are se lec ted to 

favor a particular sequence of column he igh ts . The most probable 

sequence may be conceptualized a s the schema. Selection of tran-

si t ional probability value se t s the redundancy level of the pa t te rns . 

Pick (1965) presented resul ts which may further resolve the 

d ispara te finding of the Attneave and Fitts s tud ies . In a se r ies of 

three experiments in visual and tactual discrimination, she invest igated 

the e f fec t on the discrimination process of learning the schema and 

dis t inct ive features of a se t of s t imuli . 

In the f irst experiment all subjec ts were trained on the same 

t a s k . She found that those whose task was structured to permit 

schema learning, performed better than the control group. She a l so 

found that the group whose task was structured to encourage discr im-

inations based on dis t inct ive fea tures , performed better than ei ther 

of the other groups. 



A second analogous experiment used tactual stimuli to attempt to 

general ize the r e su l t s . Success ive comparisons of schemata and 

comparisons of stimuli were made by the Ss . Since both the 

des t inc t ive feature and schema learning groups performed equally well 

and both performed better than the control group, i t was concluded 

that memory requirement imposed by the success ive tactual comparison 

may have been more conductive to schema learning. 

The third experiment was to t es t this hypothes is . S_s now made 

simultaneous comparisons with both hands . (This removed memory 

requirement imposed by previous t a s k . ) As hypothes ized, the schema 

learning group performed more poorly than the des t inct ive feature group 

and no better than the control group. For schema learning to occur 

the task must impose a memory requirement on the Ss . The differing 

memory requirement imposed by a reproduction and recognition task may 

account for the finding of Fitts e t . a l . (1956) and Attneave (1957) 

Evans and Mueller (1967) invest igated the e f fec t of redundancy in 

a recognition t a sk , a t ransfer task, and a reproduction t a s k . Their 

study invest igated the e f fec t of four l eve l s of redundancy (0, 30, 50 

and 70 per cent) on performance in t a sks involving a strong and 

minimum memory requirement. The recognition task sub jec t s were 

presented with a single pattern and subsequent ly were shown eight 

confusion patterns from which they were to choose the pattern just 



previously s een . The resu l t s of this t a sk , which was considered to 

have a minimum memory requirement, indicated that redundancy had a 

detrimental e f fec t on performance, a resul t which agreed with the 

hypothes i s . 

Groups trained on higher redundancy patterns would perform better 

on the f irs t trial of the task was the second hypothes is . In the 

reproduction task the 70 per cent group showed signif icant improvement, 

as did a comparison of the 70 and 0 per cent groups, though the 

hypothesis was not confirmed. This connoted, however, that in a task 

with higher memory requirement, increased learning may have occurred. 

The resu l t s of Pick (19 65) and Evans and Mueller (19 67) taken 

together suggest that schema learning is a function of both redundancy 

and memory requirement . Evans and Mueller suggested further that 

varying the memory requirement in the recognition task i tself might 

di f ferent ia l ly encourage schema learning. If the time interval between 

the stimulus pattern and the response patterns were var ied , this 

variable might serve to vary the memory requirement in the recognition 

t a s k . If so , the longer delay before responding might encourage 

schema learning more than shorter de l ays . 

The s ignif icance of the findings of such a study that does show 

improvement in the recognition task by increasing the memory r e -

quirement would serve to separate the influence of the memory 



requirement factor from the task factor and would es tab l i sh whether 

memory requirement is truly a relevant factor in schema learning. 

Accordingly the problem i s , "Does additional memory requirement 

within the recognition task faci l i ta te schema learning in the mode of 

additional memory requirement in the reproduction t a s k ? " 

Memory requirement was varied following Evans and Mueller ' s 

(1967) suggest ions concerning differing time delays imposed between 

the single stimulus patterns and the response pat terns of the recog-

nition t a s k . The advice of Abbomonte (1967) faci l i ta ted manipulation 

of S_s and delay groups, in assoc ia t ion with the most c losely related 

top ic , memory. 

Broadbent (1958) and Sperling (19 73) have proposed models for 

the recall t a s k . The first s t age , short-term memory, might be called 

a buffer because of i ts large capaci ty and rapid decay . The second 

s t age , long-term memory, has a limited capaci ty and a slow rate of 

decay . At this s tage much initial information is lost in favor of the 

abstract ing of stimulus qual i t ies for long s torage . 

The abst racted redundant properties (schema) are thought to exis t 

in long-term s torage. It is desired that the storage times chosen 

should allow ample time for abstract ion to happen. They should a l so 

show differential e f f ec t s of the differing memory requirements if such 

a phenomenon e x i s t s . Storage times on the order of minutes could 



conceivably permit responses in the long-term memory mode but 

might not show performance di f ferences due to differing memory 

requirement. Since the stimuli, are unfamiliar , it seems suff ic ient 

decay would occur within l e s s than a minute to allow responses 

based on abstracted stimulus qua l i t i e s . To encourage the appearance 

of the different ial varied on a multiplicative rather than equal- in terval 

sca le storage times of 0, 4 , 8, 16, and 32 seconds seem appropriate . 

The following hypotheses were proposed. 

In the tes t phase : 

1. The greater the delay before responding, the better performance 

will be on the first three blocks of t r i a l s . 

2 . Initial d i f ferences between delay groups will diminish with 

p rac t ice . 

3 . The performance of all delay groups will improve with prac t ice . 

In the pretraining phase : 

1. Groups with shorter de lays will perform better than groups 

with longer d e l a y s . 

2 . The performance of all delay groups will improve with prac t ice . 

Method 

Subjects 

The sub jec t s were 50 introductory psychology and education 

volunteers at Southwest Missouri State Universi ty . There were 5 



males and 5 females ass igned at random to each of 5 groups. 

Apparatus 

All patterns used a pre train and tes t were 70 per cent redundant 

VARGUS 7 pa t te rns . Each of these patterns was chosen at random 

from the most probable sequences (MPS) or schemas generated 

sequent ia l ly , using a seven-e lement Markov p rocess . 

Six booklets were prepared, with the format of all booklets a l i ke . 

The f irs t page was a blank shee t . The second page of each trial 

contained a single stimulus pat tern, termed the priming s t imulus, the 

third a blank separator page where S_s were delayed; the fourth con-

tained three response pat terns , and the final page was another 

separator page . There were 3 booklets used to pretrain the groups 

and 3 booklets to t es t all groups. 

The 3 booklets used to pretrain the groups contained VARGUS 7 

70 per cent redundant patterns with 20 tr ials e a c h . For each trial in 

these bookle t s , the priming stimulus was chosen at random from one; 

of the VARGUS 7 schema fami l ies . Two response patterns on each 

trial were chosen at random from the same family, plus one pattern 

identical to the priming s t imulus . 

Procedure 

The procedure was to conduct nine sess ions per day for two days 

to complete the tes t ing of Ss . Testing was extended to 5 days in a 



3-week s p a c e , a s 40 per cent of Ss were absent or tardy. 

In both pre training and tes t p h a s e s , the general format for a 

trial was the same for all groups. A typical trial for all groups: 

(1) Ss have 8 seconds to scan the priming s t imulus , (2) E will instruct 

Ss to turn the page , (3) 3E will instruct Ss to turn to the next page 

containing 3 response patterns and Ss will have 15 seconds to answer , 

(4) E_ will instruct Ss to turn the page , and (5) E. will delay al l groups 

4 seconds . 

The pretraining of the group was the pattern recognition t a s k , in 

which Ss indicate which of three response patterns is identical to the 

priming stimulus just previously s een . 

The tes t phase included the schema recognition t a s k . In th is 

task the Ss were instructed to choose which of three response patterns 

was most similar to the priming s t imulus . 

Results 

The hypothesis of the tes t phase were tes ted with a 5 x 6 

ana lys i s of variance with repeated measures . The summary of the 

ana lys i s of variance of the tes t i s shown in Table 1. 

The findings indicate that delay and de lay-x - t r i a l s ana lys i s 

produced l e s s than signif icant r e su l t s . Thus there was no support 

for tes t hypotheses 1 and 2. 
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TABLE I 

ANALYSIS OF VARIANCE OF 
THE TEST DATA 

Source of 
Variation 

Sums of ~~] 
Squares df MS F 

Between Ss 41 .3285 49 

De lay 
S_s wi thin 

groups 

1 .85 
39 .4785 

4 
45 

.4625 

.8773 
.5272 

With in Ss 140 .17 250 

Trials 
Delay x 

Trials 
Trials x Ss 

within groups 

15 .63 
13.79 

109 .4175 

5 
20 

225 

3 . 1 2 6 0 
.6895 

.4863 

6 .4280* 
1 .4178 

4 

*p <^.01 

A s i gn i f i can t main e f f e c t for b locks of t r ia l s was the only; 

s ign i f i can t f inding in th i s p h a s e . The r e s u l t s a re plot ted in figure 1; 

the b locks of t r ia l s on the a b s c i s s a , the means of correct r e s p o n s e s 

on the o rd ina t e . However , i t i s c l ea r ly ind ica ted that the trend 

does not support the h y p o t h e s i s , bu t , in f a c t , i s invers ly r e l a t e d . 
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Fig. 1 — Mean scores by trial block for t es t 

The hypotheses of the pretraining phase were tes ted with a 

6 x 6 ana lys i s of variance with repeated measures . The summary 

of the ana lys i s of variance of the pretraining data is shown in 

Table 2 . 
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TABLE II 

ANALYSIS OF VARIANCE OF THE 
PRETRAIN IN G DATA 

Source of 
Variation 

Sums of 
Squares | 

j df MS F 

Between Ss 52.38 49 

Delay 1 .90 4. .4750 .4235 
Ss within 50.48 45 1.1216 

groups 

Within S_s 101.51 

Trials 8 .23 4 1.6450 4 .1518* 
Delay x 4 . 1 3 16 .2063 .5205 

Trials 
Trials x Ss 89.15 180 .3962 

within groups 

'p < .01 

Analysis indicates de l ay -x - t r i a l s produced l e s s than s ignif icant 

r e s u l t s . Consequent ly , there is no support, for the f irst pre training 

hypothes i s . 

A signif icant main ef fec t for blocks of tr ials indicates the only 

supported hypothesis in this s tudy . The blocks of tr ials on the 

a b s c i s s a and the number of correct responses (means) on the ordinate 

in Figure 2 are plotted for comparison with resul ts of t es t hypothesis 

3 . 
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Fig. 2-~Mean scores by trial block for pretrain t e s t 

Discuss ion 

The hypotheses in the tes t phase were not confirmed* Thus, the 

indication here might be that memory requirement in schema learning 

is void . Subsequently, the assumption that d i f ferences between 

groups will diminish and that performance will improve with practice 

would be nul l . However, only one previous study proposed that 

different ial memory requirement would a f fec t schema learning (Abbamonte, 

1967). Other prior s tudies by Pick (1965) and Evans and Mueller (1961) 
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presumed that performance change af ter a change in task resulted from 

differing memory requirement. Due to the limitations of sub j ec t s , 

apparatus and scope of time de lays , support cannot be a l lowed, but 

these l imitations do not render the study total ly contradictory. 

One obvious hindrance was the fact that Ss were pre trained on an 

identical task and were tested on a similar t a s k . Poorer performance 

by the shorter delay groups in the pre training phase may be related to 

the fact that Ss were counting columns rather than actual ly learning 

relevant charac ter i s t ics of schema pa t te rns . This could not be done 

in the tes t phase , as the task was to choose a pattern similar to the 

priming s t imulus . Failure to learn the method may have been a point 

of frustration to Ss,, as they were not instructed of this f ac t . Having 

es tab l i shed set on identical patterns in the pretraining t a s k , the Ss 

then performed the tes t task on similar pa t te rns . Their inabil i ty to 

respond to the similar schema pat te rns , af ter es tabl ishing mental se t 

on ident ical pa t te rns , caused frustrat ion and lack of motivation.. 

Complicated with already poor motivation, a s denoted by poor 

a t tendance and extreme t a rd iness , the task i tself was boring and. 

perhaps too long for most Ss to maintain a t ten t ion . When confronted 

with a different t es t t a s k , these uninterested Ss possibly suffered 

negative t ransfer , a s shown by comparing Figures 1 and 2 . Figure 1 

def ini te ly shows a deterioration of performance in blocks of t r i a l s . 
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For repl icat ion, some problems recognized in this study should be 

observed. The number of Ss was l imited, due to department s ize and 

universi ty regulations limiting mandatory part ic ipat ion. Fifteen Ss 

per group, as suggested by Abbamonte (1967), would provide a better 

sample of Ss for a study of this s i z e . 

The appara tus , using booklets , (Abbamonte, 19 67), was too crude 

for a profess ional appearance . The bulkiness of the booklets did 

present minor problems. However, some motivation was los t a s Ss 

approached the end of the booklets due to the fact that they could 

s ee the end of the t a s k . If booklets are to be uti l ized for future 

s tud ies , it is recommended that additional tr ials pad the end of both 

bookle t s , thus preventing inat tent ion, boredom and possibly end spurt . 

Also, the use of a s t e r i sks for columns in the schema patterns should 

be replaced with solid columns, to prevent counting. The use of 

three response stimuli perhaps made both recognition and reproduction 

t a sks too simple. An increase to 5 or 6 response stimuli could provide 

a more suitable task for schema learning. 

An apparatus design as described by Evans and Mueller (19 67) in 

their recognition task might be adopted for future s tudy. Priming 

stimulus and response patterns would be projected at such d i s tance 

that counting would be el iminated. The projection of blackened columns 

might be equally e f f ec t ive . Abbamonte (1967), in forcing Ss to focus 



16 

at tent ion on the overall configuration, el iminates counting and 

encourages the proper kind of learning. 

Although the s ignif icant main ef fec t of tr ials in the tes t phase 

were not supported in this s tudy, for rel icat ion it would be recom-

mended that 70 per cent redundant patterns be u sed , based on the 

resu l t s of Evans and Mueller (19 67). This study was reliable in 

allowing schema learning in trials practical for experimental s tudy. 

As a resul t of this s tudy, it seems necessa ry to recommend that 

the pretraining task be identical to the tes t t a s k . In addit ion, it is 

suggested that different memory requirements, 0, 4, 8, 16, or 32, be 

imposed on each delay group in the pretraining phase , while an 

ident ical memory requirement of each group be used in the tes t p l \ase . 

Performance di f ferences then would be due only to different pretraining 

requirements . These suggest ions would more precisely tes t the e f fec t 

of memory on schema learning. 
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APPENDIX A 

Pretrain Ins t ruc t ions 

The booklet you have before you con ta ins a sequence of twenty 

(2 0) t r i a l s which will t e s t your ab i l i ty to recognize p a t t e r n s . Each 

t r ia l wi l l proceed a s fo l lows : 

1 . The f i r s t page i s b l ank , a s you can s e e . These blank pages 

appea r before each s ing le pat tern and the r e s p o n s e p a t t e r n s . 

2 . On the second page of each tr ial will be one pa t te rn which 

you will have e ight s econds to o b s e r v e . 

3 . At my in s t ruc t ion , "Turn", you will turn the page to the next 

blank s h e e t . 

4 . You wil l be de layed a t th i s point for a few seconds and at 

my i n s t ruc t i on , "Turn and a n s w e r " , you will turn to the next page 

where you will s e e three p a t t e r n s . 

5 . You will have 15 s e c o n d s to scan, the three pa t t e rns ; and " 

mark the s lo t number corresponding to the pat tern which i s iden t ica l 

to the one jus t s e e n . You will note the answer s lo t s are numbered 

a c r o s s the p a g e . 

6 . At the end of 15 s e c o n d s I wil l aga in s a y , "Turn", and you 

wil l aga in turn to the next blank s h e e t . If you have not answered by 

th i s t ime, do so immedia te ly . 
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7. After a few seconds I will ask you to turn the blank page. 

When you do you will again have a single pattern before you and 

the entire sequence will begin aga in . Are there any ques t ions? 



APPENDIX B 

Test Instructions 

The booklet you have before you contains eighteen (18) tr ials 

which will teat your abil i ty to recognize pa t te rns . Each trial 

sequence will proceed as before with the following except ions: 

1. Following the single stimulus pat tern, you will again have 

three patterns from which to choose . At this point you choose the 

pattern most similar rather than ident ica l , a s you did before . 

2 . You will have 15 seconds to scan the three patterns and 

mark the slot number corresponding to the pattern which is most 

similar to the one just s e e n . You will note the answer s lots are 

numbered across the page . 

3 . At the end of 15 seconds I will again s a y , "Turn", and you 

will again turn to the next blank shee t . If you have not answered by 

this time, do so immediately. 

4 . After a few seconds I will ask you to turn the separator 

page . When you do you will again have a single pattern before you 

and the entire sequence will begin aga in . Are there any quest ions ? 
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