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INTRODUCTION 

Ausubel (1963) proposes a theory of learning and reten­

tion which is a model for information processing and storing. 

Popularly known as the theory of meaningful reception learn­

ing, it addresses itself to the mode of learning which tends 

to predominate in school, especially in the post elementary 

grades. The predominant mode is reception learning, where 

the principal content of what is to be learned is presented 

to the students by the teacher in its final form. 

Ausubel's theory is directed toward explaining the 

cognitive processes which enable learners to acquire and 

retain knowledge. Central to the theory is his conception 

of how cognitive structure functions to acquire knowledge. 

Ausubel (1963, p. 76) states that the existing cognitive 

structure is the single most important factor influencing 

the acquisition of new information. He argues (1968, p. 148) 

that for meaningful learning to occur, cognitive structure 

must possess relevant concepts which are at a higher level 

of abstraction than the material to be learned. The existing 

concepts interact with the new learning material and serve 

to anchor it to the existing cognitive structure. 

The next step in the learning process involves the sub-

sumption of the new learning material. Ausubel (1963) claims 

that cognitive structure is hierarchically organized with the 
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most inclusive concepts subsuming less inclusive concepts 

and principles as well as specific items of information. It 

is these subsumptive bonds which link each step in the hierar­

chy to the next step. Thus, through the anchoring and sub-

sumption processes, the new information is incorporated into 

the existing conceptual system. 

Believing that relevant concepts are not always spon­

taneously available, or that when they are they may lack 

particularized relevance and inclusiveness, Ausubel (1963, 

p. 82) proposes bridging the gap between cognitive structure 

and the new learning material. This he postulates can be 

accomplished through the advance introduction of material 

which is both relevant and inclusive with respect to the 

material to be learned. Ausubel terms this introductory 

material an advance organizer. To be maximally effective, 

advance organizers must be formulated in language and employ 

analogies already familiar to the learner. 

There is a growing body of literature which is divided 

on the question of whether or not advance organizers are 

effective in facilitating learning. These clashes are having 

the result of dividing researchers into two camps. The Barnes 

and Clawson (1975) review seems representative of those stu­

dies which conclude that the effectiveness of the advance 

organizer as a tool for facilitating learning has not been 

established. On the other hand, many researchers argue that 
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advance o r g a n i z e r s p r o v i d e a l e a r n i n g a d v a n t a g e and t h e y f i n d 

s u p p o r t i n such r e v i e w s as t h e one done by Mayer ( 1 9 7 9 b ) . 

The p r e s e n t s t u d y r e v i e w s t h e s t a t u s of t h o s e a r g u m e n t s 

b u t t h e p o s i t i o n a d o p t e d i s c o n s i s t e n t w i t h A u s u b e l ' s 

t h e o r i z i n g , n a m e l y , t h a t advance o r g a n i z e r s a r e i n f a c t 

e f f e c t i v e l e a r n i n g t o o l s . The p r e s e n t s t u d y q u e s t i o n s whe­

t h e r o r n o t t h o s e s t u d i e s which p u r p o r t t o show t h a t advance 

o r g a n i z e r s a r e n o t e f f e c t i v e a r e i n f a c t a t r u e t e s t of 

A u s u b e l ' s t h e o r y , s i n c e i t may w e l l be t h a t i n some c a s e s 

t h e advance o r g a n i z e r s were n o t e f f e c t i v e l y a n c h o r e d in t h e 

l e a r n e r ' s c o g n i t i v e s t r u c t u r e . I t i s a t a u t o l o g y t o s t a t e 

t h a t i f t h e advance o r g a n i z e r i s n o t a n c h o r e d , t h e b e n e f i t s 

t o l e a r n i n g and r e t e n t i o n p o s t u l a t e d by Ausube l do n o t o b t a i n . 

The c o n t r i b u t i o n of t h e c u r r e n t s t u d y r e s t s upon t h e p o s s i b i l ­

i t y of d e m o n s t r a t i n g t h a t advance o r g a n i z e r s w i l l be e f f e c ­

t i v e i f m e a s u r e s a r e t a k e n t o e n s u r e t h a t t h e y a r e s u c c e s s ­

f u l l y a n c h o r e d i n t h e l e a r n e r ' s c o g n i t i v e s t r u c t u r e . I t i s 

p o s t u l a t e d t h a t a t e c h n i q u e d e s i g n e d t o e n s u r e an o p t i m a l 

l e v e l of a n c h o r i n g w i l l be l i k e l y t o d e m o n s t r a t e t h a t advance 

o r g a n i z e r s o p e r a t e i n a manner c o n s i s t e n t w i t h A u s u b e l ' s t h e o r y . 

The o b j e c t i v e s of t h e c u r r e n t s t u d y a r e t w o f o l d . The 

f i r s t o b j e c t i v e i s t o d e m o n s t r a t e t h a t s u b j e c t s who a r e g i v e n 

an advance o r g a n i z e r ove r combined c h a n n e l s of communica t ion 

l e a r n more e f f e c t i v e l y t h a n s u b j e c t s who e i t h e r r e c i e v e t h e 

advance o r g a n i z e r a t a l l . The a s s u m p t i o n i n h e r e n t i n t h i s 
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object ive i s tha t the multiple channel presenta t ion ensures 

a more ef fec t ive anchoring of the advance organizer . 

The second object ive i s to demonstrate that when an 

advance organizer i s successful ly anchored, i t s f a c i l i t a t i v e 

ef fec ts are more pronounced on delayed ra ther than on imme­

dia te re ten t ion measures. Pos i t ive r e s u l t s to th i s second 

object ive would lend c r e d i b i l i t y to Ausubel's (1963) explana­

t ion of the forge t t ing process in terms of o b l i t e r a t i v e sub-

sumption. The second objective also assumes tha t an advance 

organizer presented in mult iple channel fashion offers the 

best means of slowing down the process of o b l i t e r a t i v e sub-

s ump t ion . 

The thes i s i s organized in to three chapters . In the 

f i r s t chapter , the theory of the advance organizer is ex­

p la ined . This is followed by a review of advance organizer 

s t u d i e s . Next the research problem i s i den t i f i ed followed 

by a proposal to ensure the successful anchoring of the 

advance organizer . F ina l ly , the research problem and hypo­

theses are s t a t e d . 

In the second chapter , the sample used in the study i s 

discussed. The mater ials and t e s t i n g instrument are described. 

This i s followed by an otul ine of the procedures used in 

carrying out the experiment. F ina l ly , a descr ip t ion of the 

s t a t i s t i c a l design and analysis procedures i s given. 

At the end of the thes i s a bibl iography and appendices 
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are presented. The appendices contain the visual advance 

organizer, the print advance organizer, instructions to 

teachers involved in carrying out the experiment, the 

astronomy test, the learning passage, personal correspondence, 

the question used to determine the naivete of the sample and 

an abstract of the study. 



CHAPTER I 

REVIEW OF THE LITERATURE 

Ausubel (1963) maintains that three conditions are re­

quired in order for meaningful reception learning to occur: 

first, the material to be learned must be meaningful; second, 

the learner must have a cognitive structure which possesses 

relevant concepts to which the material to be learned can be 

related; third, the learner must have a meaningful learning 

set, that is, he must intend to relate the material to be 

learned to his cognitive structure in a nonarbitrary and 

substantive fashion. 

The present study investigates how cognitive structure 

may be optimally manipulated through the use of an advance 

organizer so that learning and retention are facilitated. 

Although the present study concerns itself only with how the 

advance organizer affects the cognitive structure variable, 

the other two variables are taken into account. For example, 

the learning passage employed in the present experiment was 

meaningful in the Ausubelian sense in that it was adapted 

from a typical school science curriculum. In addition, it 

is recognized that various learning sets operate during 

learning, but because in the present study subjects were 

randomly assigned to both experimental and control groups, 

it is held that the various learning sets would be equally 
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d i s t r i b u t e d a c r o s s a l l c o n d i t i o n s . S i m i l a r l y , s u b j e c t s of 

v a r i o u s c o g n i t i v e r e a d i n e s s w i t h r e s p e c t t o t h e l e a r n i n g 

t a s k employed i n t h e e x p e r i m e n t would a l s o , t h r o u g h random 

a s s i g n m e n t , be e v e n l y d i s t r i b u t e d among t h e g r o u p s . 

In t h i s c h a p t e r , A u s u b e l ' s ( 1 9 6 3 , 1968) t h e o r y of t h e 

advance o r g a n i z e r i s o u t l i n e d f o l l o w e d by a r e v i e w of a d ­

vance o r g a n i z e r s t u d i e s . N e x t , t h e p r o b l e m which i s t h e 

c o n c e r n of t h i s s t u d y i s i d e n t i f i e d . The n e x t p a r t c o n s i d e r s 

w h e t h e r t h r e e c h a n n e l s of communica t ion u s e d i n c o m b i n a t i o n 

can a n c h o r t h e advance o r g a n i z e r t o c o g n i t i v e s t r u c t u r e more 

e f f e c t i v e l y . F i n a l l y , t h e r e s e a r c h p r o b l e m and h y p o t h e s e s 

a r e s t a t e d . The c h a p t e r c o n c l u d e s w i t h a summary. 

A u s u b e l ' s Theory of Mean ing fu l R e c e p t i o n L e a r n i n g 

Ausube l ( 1 9 6 3 , 1968) a s s e r t s t h a t t h e e x i s t i n g c o g n i t i v e 

s t r u c t u r e i s t h e major f a c t o r i n f l u e n c i n g l e a r n i n g . Cogn i ­

t i v e s t r u c t u r e i s t h e l e a r n e r ' s i n t e r n a l r e p r e s e n t a t i o n of 

t h e sum t o t a l o f h i s l i f e e x p e r i e n c e s . I t i s b u i l t up 

t h r o u g h an i n t e r a c t i o n be tween t h e l e a r n e r ' s e x p e r i e n c e and 

h i s g e n e t i c p o t e n t i a l . A n y t h i n g which i s t o have meaning 

f o r t h e l e a r n e r must be i n t e r p r e t e d i n some form which i s 

r e c o g n i z a b l e t o him t h r o u g h r e f e r e n c e t o h i s c o g n i t i v e 

s t r u c t u r e . In o t h e r w o r d s , new i n f o r m a t i o n i s o n l y a c q u i r e d 

i n t e r m s of what i s a l r e a d y known. Ausube l c l a i m s t h a t a 

c o g n i t i v e s t r u c t u r e which c o n t a i n s e l e m e n t s which a r e r e l e v a n t 
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to an understanding of new material to be learned ensures 

that logically meaningful material will become psycho­

logically meaningful to the learner. Seen in these terms 

learning is always an idiosyncratic phenomenon (Ausubel, 

1963, pp. 41-42). 

The importance of the ex i s t ing cognit ive s t ruc tu re in 

the acqu is i t ion of new knowledge through the verbal reception 

mode i s re f lec ted in the importance at tached to the ind iv id­

u a l ' s readiness for learning. Ausubel (1963, p . 29) defines 

readiness as the adequacy of the ex i s t i ng cognit ive capacity 

a t a given age level for coping with the demands of a spec i ­

fied cognit ive task. Readiness i s the product of maturation 

and experience. Ausubel recognizes tha t the verbal recept ion 

mode of learning i s not equally ef fec t ive or su i t ab le for 

learners of every age since he i n s i s t s that a s t a t e of r ead i ­

ness i s required for various types of learning to be achieved 

e f fec t ive ly and economically. 

In those instances where the l e a r n e r ' s s t a t e of read i ­

ness i s appropriate to the task at hand, Ausubel (1963, 1968) 

claims tha t meaningful learning occurs in the following man­

ner . A learner brings relevant concepts from his cognit ive 

s t ruc tu re to bear upon a learning task. These concepts , 

which are more inclus ive and general than the new information 

to be acquired, i n t e r a c t with and anchor the new mate r i a l . 

The new mater ia l i s subsequently subsumed and in tegra ted in to 
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t h e l e a r n e r ' s c o g n i t i v e s t r u c t u r e . Ausube l f u r t h e r p o s t u l a t e s 

t h a t t h i s p r o c e s s o c c u r s in a c o g n i t i v e s t r u c t u r e which i s 

h i e r a r c h i c a l l y o r g a n i z e d , w i t h t h e most i n c l u s i v e and g e n e r a l 

c o n c e p t s subsuming l e s s i n c l u s i v e c o n c e p t s and p r i n c i p l e s as 

w e l l as s p e c i f i c i t e m s of i n f o r m a t i o n . The major o r g a n i z a ­

t i o n a l p r i n c i p l e i s t h a t of t h e p r o g r e s s i v e d i f f e r e n t i a t i o n 

of a s p h e r e of knowledge from g r e a t e r t o l e s s e r i n c l u s i v e -

n e s s , where e a c h s t e p i n t h e h i e r a r c h y i s c o n n e c t e d t o t h e 

n e x t h i g h e r s t e p t h r o u g h a p r o c e s s of s u b s u m p t i o n . I t i s 

t h e s e s u b s u m p t i v e bonds which p r o v i d e t h e a n c h o r i n g f o r c e 

wh ich e n a b l e s t h e e x i s t i n g c o g n i t i v e s t r u c t u r e t o subsume 

t h e new i n f o r m a t i o n . The new i n f o r m a t i o n i s s u b s e q u e n t l y 

a s s i m i l a t e d and becomes a p a r t of c o g n i t i v e s t r u c t u r e . 

A u s u b e l ' s s u b s u m p t i o n t h e o r y n o t o n l y e x p l a i n s t h e 

l e a r n i n g p r o c e s s . I t a l s o a c c o u n t s f o r t h e u l t i m a t e f o r g e t ­

t i n g of d i s c r e t e i t e m s of i n f o r m a t i o n . He c l a i m s t h a t f o r a 

t ime subsumed s p e c i f i c s of i n f o r m a t i o n r e t a i n t h e i r own i d e n ­

t i t y and remain d i s s o c i a b l e from t h e p r i o r e x i s t i n g c o g n i t i v e 

s t r u c t u r e . However , b e c a u s e i t i s more e c o n o m i c a l and l e s s 

burdensome t o r e t a i n a s i n g l e i n c l u s i v e c o n c e p t as opposed 

t o a l a r g e number of more s p e c i f i c i t e m s , t h e l a t t e r l e a r n e d 

s p e c i f i c s t e n d t o be r e p l a c e d and r e p r e s e n t e d by t h e p r i o r 

c o g n i t i v e s t r u c t u r e , which h a s now become expanded and some­

what changed by t h e i n c l u s i o n of more i n f o r m a t i o n . A u s u b e l 

( 1 9 6 3 , p . 25) r e f e r s t o t h i s p r o c e s s as o b l i t e r a t i v e 
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subsumption. He conceives of this process as a natural evolu­

tion of the original subsumption process. 

According to Ausubel (1963, pp. 117-118) learning is 

influenced by three main cognitive structure variables: 

(1) the availability of subsuming concepts which are both 

relevant and inclusive; (2) the stability and clarity-of 

these concepts; and (3) the ability of cognitive structure 

to discriminate between knowledge that has been acquired and 

knowledge which is to be learned. 

To ensure that these three cognitive structure variables 

exert their influence in the learning act, Ausubel proposes 

the use of the advance organizer (AO). The AO is defined by 

Ausubel (1968, p. 148) as "appropriately relevant and inclu­

sive introductory materials." Ausubel further states that 

the AO must be introduced in advance of the learning task 

and must be formulated at a higher level of generality and 

inclusiveness than the learning task itself (Ausubel and 

Robinson, 1969, p. 165). Paralleling the hierarchical 

organization of cognitive structure, the AO bears a super-

ordinate relationship to the subordinate concepts and the 

more detailed material which are to be learned. 

Ausubel theorizes that AO's increase the facilitative 

action of the three cognitive structure variables. First, 

with respect to the availability of subsuming concepts, 

Ausubel argues that the AO mobilizes relevant concepts to 
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bear upon a learning task. An expository AO is used to 

serve this mobilizing function when the information to be 

learned is generally unfamiliar. When cognitive structure 

is generally devoid of a subsuming concept, the AO itself 

will act as the subsumer. Once the mobilization of relevant 

concepts is accomplished, an interaction between the new 

learning material and the existing concepts occurs. This 

interaction exploits the relationships between the two sets 

of learnings and results in the new information being an­

chored to cognitive structure. The new information is sub­

sequently subsumed and assimilated. Ausubel claims that 

information acquired in this manner is learned more effi­

ciently and is more resistant to forgetting than when it is 

arbitrarily related to cognitive structure. Second, discri-

minability prevents confusion from arising when cognitive 

structure and the new learning material both contain informa­

tion which is highly similar. In order to make the informa­

tion contained in the new learning material more salient, a 

comparative AO is used to explicitly point out the differ­

ences and similarities between the two sets of learnings. 

Third, to the extent that relevant items in cognitive struc­

ture are clear, stable and well organized, learning and 

retention are facilitated. Conversely, when cognitive struc­

ture is unstable and disorganized, learning and retention are 

inhibited. Ausubel maintains that AO's effect a stabilizing 
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and o r g a n i z i n g i n f l u e n c e on t h e c o g n i t i v e s t r u c t u r e . 

Whi le t h e AO s h o u l d be more g e n e r a l and i n c l u s i v e t h a n 

t h e m a t e r i a l t o be l e a r n e d , i t must a l s o be r e l a t a b l e t o 

c o g n i t i v e s t r u c t u r e , o t h e r w i s e i t c a n n o t be e x p e c t e d t o form 

t h e c o g n i t i v e b r i d g e be tween e x i s t i n g c o n c e p t s and t h e new 

m a t e r i a l . In o r d e r t h a t t h e AO may p r o v i d e a d e q u a t e a n c h o r ­

age f o r t h e m a t e r i a l t o be l e a r n e d , i t must be c o n s t r u c t e d 

u s i n g l a n g u a g e , c o n c e p t s , and p r o p o s i t i o n s which a r e a l r e a d y 

f a m i l i a r t o t h e l e a r n e r and i t must employ f a m i l i a r i l l u s ­

t r a t i o n s and a n a l o g i e s ( A u s u b e l , 1 9 6 3 , p . 2 1 4 ) . 

In summary, t h e AO i s c o n c e i v e d of as a p e d a g o g i c a l 

d e v i c e f o r m a n i p u l a t i n g t h e l e a r n e r ' s c o g n i t i v e s t r u c t u r e i n 

o r d e r t o f a c i l i t a t e l e a r n i n g and e n s u r e r e t e n t i o n of i n f o r m a ­

t i o n f o r a l o n g e r p e r i o d of t i m e . Ausube l ( 1 9 6 3 , 1968) c o n ­

t e n d s t h a t AO's f a c i l i t a t e l e a r n i n g e i t h e r by m o b i l i z i n g 

e x i s t i n g r e l e v a n t c o n c e p t s or by p r o v i d i n g new ones where 

none e x i s t i n o r d e r t o c r e a t e a c l e a r and s t a b l e c o n c e p t u a l 

s y s t e m c a p a b l e of a n c h o r i n g and subsuming new i d e a s . Advance 

o r g a n i z e r s a l s o f a c i l i t a t e l e a r n i n g by d i s c r i m i n a t i n g be tween 

new m a t e r i a l and p r e v i o u s l y a c q u i r e d k n o w l e d g e . Ausube l 

( 1 9 6 3 , 1968) a s s e r t s t h a t AO's p r o l o n g r e t e n t i o n by s l o w i n g 

down t h e i n e v i t a b l e o b l i t e r a t i v e s u b s u m p t i o n p r o c e s s , a p o s ­

t u l a t e which i s t e s t e d in t h e p r e s e n t s t u d y . 
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Review of Advance O r g a n i z e r S t u d i e s 

The l i t e r a t u r e r e v e a l s a p l e t h o r a of s t u d i e s wh ich t e s t 

A u s u b e l ' s a s s u m p t i o n t h a t l e a r n i n g and r e t e n t i o n a r e f a c i l i ­

t a t e d by A O ' s . But t h e r e s u l t s a r e mixed . For e x a m p l e , 

Ausube l (1960) found t h a t an e x p o s i t o r y AO h e l p e d c o l l e g e 

s t u d e n t s do b e t t e r on a t e s t f o l l o w i n g a l e a r n i n g p a s s a g e on 

m e t a l l u r g y t h a n a c o n t r o l group who were n o t g iven t h e AO. 

Ausube l and F i t z g e r a l d (1961) found b o t h an e x p o s i t o r y and a 

c o m p a r a t i v e AO t o be s i g n i f i c a n t l y b e t t e r t h a n t h e r e a d i n g 

of an h i s t o r i c a l p a s s a g e i n f a c i l i t a t i n g t he l e a r n i n g of 

Buddhism by a group of u n i v e r s i t y u n d e r g r a d u a t e s . S i m i l a r 

r e s u l t s have been r e p o r t e d by Ausube l and F i t z g e r a l d ( 1 9 6 2 ) , 

Ausube l and Y o u s s e f ( 1 9 6 3 ) , F i t z g e r a l d and Ausube l ( 1 9 6 3 ) , 

Gardner and Schumacher (19 7 7 ) , K a r a h a l i o s , Tonjes and Towner 

( 1 9 7 9 ) , Mayer ( 1 9 7 9 a ) , S c h n e l l ( 1 9 7 3 ) , and West and Fensham 

( 1 9 7 6 ) . A d d i t i o n a l l y , Lawton ( 1 9 7 7 a , 1977b , 1978) demon­

s t r a t e d t h a t t h e AO n o t o n l y a i d e d l e a r n i n g and r e t e n t i o n 

b u t a l s o f a c i l i t a t e d a p o s i t i v e t r a n s f e r o f s t r a t e g i e s t o 

o t h e r p r o b l e m s . 

On t h e o t h e r h a n d , Clawson and Barnes (1973) found no 

e v i d e n c e t h a t p r e o r g a n i z e r s and p o s t o r g a n i z e r s f a c i l i t a t e d 

t h e l e a r n i n g of s t r u c t u r e d a n t h r o p o l o g y a m t e r i a l s a t e i t h e r 

t h e t h i r d - g r a d e or s i x t h - g r a d e l e v e l s . G r a b e r , Means, and 

J o h n s t e n (1972) found t h a t u n d e r g r a d u a t e s who were g i v e n 

p r e o r g a n i z e r s and p o s t o r g a n i z e r s d i d n o t do b e t t e r on a t e s t 
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of chemistry than a control group who did not receive the 

organizers. Similar results were demonstrated in studies by 

Jerrolds (1972, pp. 23-29), Koran and Koran (1963), Peterson, 

Lovett, Thomas, and Bright (1973), and Schumacher, Liebert, 

and Fass (1975). These investigators found that AO's did 

not facilitate learning and retention and concluded that they 

were not effective as learning tools. 

Other kinds of mixed results have been reported. Some 

studies showed that AO's assisted only special groups of 

learners. Grotelueschen and Sjogren (1968), for example, 

found that the AO was more effective for high ability sub­

jects while Ausubel and Fitzgerald (1962) and Mayer (1978) 

found that the AO favored low ability subjects. 

Some investigators have attempted to combine organizer 

modes. In this category of studies, the prose AO was com­

bined with questions by Allen (1970) and Andrews (1972-73); 

with field experience by Gross and Pizzini (1979) and Pizzini 

and Gross (1978); and with underlining of key concepts by 

Proger, Carter, Mann, Taylor, Bayuk, Morris, and Reckless 

(1973). These investigators have met with varying degrees 

of success. 

Identification of the Problem 

It is not the purpose of the present study to provide a 

comprehensive review of AO studies. This has already been 
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p r o v i d e d by s e v e r a l o t h e r r e s e a r c h e r s (Ba rnes and Clawson , 

1975 ; Faw and W a l l e r , 1 9 7 6 ; H a r t l e y and D a v i e s , 1976; Lawton 

and Wanska, 1977; Mayer , 1979b ; Novak, R i n g , and T a m i r , 1 9 7 1 ) . 

The p r e s e n t s t u d y q u e s t i o n s t h e a m b i g u i t y of r e s u l t s which 

c h a r a c t e r i z e s t h e whole f i e l d of i n v e s t i g a t i o n a b o u t A O ' s . 

The c o n c e p t of t h e AO i s t h e o r e t i c a l l y c o m p e l l i n g y e t i t s 

u s e f u l n e s s as a p e d a g o g i c a l t o o l does n o t r e c e i v e c o n s i s t e n t 

e m p i r i c a l s u p p o r t i n t h e l i t e r a t u r e . Ba rnes and Clawson 

(1975) in t h e i r review report tha t only 12 out of 32 s tudies 

showed tha t AO's f a c i l i t a t e learn ing . They conclude tha t 

the eff ic iency of AO's has not been es tab l i shed . This con­

tent ion appears to find support in reviews by Faw and Waller 

(1976) and Hartley and Davies (1976). Mayer (1979b), on the 

other hand, points out tha t the majority of the 44 s tudies 

in his review support the pedagogical usefulness of the AO. 

Support for th i s conclusion is provided in reviews by Lawton 

and Wanska (1977) and Novak, Ring, and Tamir (1971). 

The inconclusiveness of the r e s u l t s of many AO s tudies 

i s a perplexing problem, for although Ausubel's subsumption 

theory of learning i s log ica l and compelling, i t s t i l l needs 

to be empir ical ly supported more cons i s t en t ly . The ambiguity 

in the r e s u l t s must be resolved. 

Various explanations have been given for the present 

s t a t e of a f f a i r s . One of the more popular arguments used by 

inves t iga to r s to explain the ambiguous r e s u l t s found in AO 
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studies focuses on the construction of the AO. In an uncri­

tical fashion, Lesh (1976a) points out that an ambiguous 

notion of what an AO is has perhaps contributed significantly 

to inconsistent results. His observation is not critical of 

the concept of the AO as such but rather of the investigator 

who has a poor understanding of it. Indeed Lesh (1976b, 

1976c) found that AO's did produce significant positive 

results. Again, Lesh and Johnson (19 76) demonstrated that 

AO's when combined with, models were especially helpful in 

facilitating learning for fourth grade children. 

Other investigators, however, have been openly critical 

of the potential of the AO to be of any practical use. 

Cunningham (1972), for example, says the construction of the 

AO has not been operationalized. Estes (1972, pp. 16-22) 

says organizers seem definable only on an ex post facto basis, 

adding that we only know it is one if it works. Hartley and 

Davies (19 76) remark that despite a seemingly strong theoreti­

cal base, there is currently no acceptable way of generating 

or recognizing an AO. Jones (1977, p. 389), however, is of 

a different mind. He says that the preparations of AO's is 

not immediately an easy task but becomes so with a minimum of 

experience. Kahle and Nordland (19 75) intimate that the 

definition of an AO is not clear and hence it would be dif­

ficult to construct one. 

Ausubel (1978) answers the criticism leveled at AO's. 
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He r e m i n d s h i s c r i t i c s t h a t p r e c i s e o p e r a t i o n a l c r i t e r i a f o r 

an AO and a d i s c u s s i o n of how t o c o n s t r u c t one a r e c o n t a i n e d 

i n h i s books on m e a n i n g f u l v e r b a l l e a r n i n g and on e d u c a t i o n a l 

p s y c h o l o g y ( A u s u b e l , 1 9 6 3 , 1 9 6 8 ) . He p o i n t s o u t ( A u s u b e l , 

1978) t h a t an e x p l i c i t d i s c u s s i o n of t h e d e f i n i t i o n , n a t u r e , 

and e f f e c t s of an AO i s c o n t a i n e d i n v a r i o u s p u b l i c a t i o n s 

( A u s u b e l , 1960 ; Ausube l and F i t z g e r a l d , 1 9 6 1 , 1962; Ausube l 

and Y o u s s e f , 1 9 6 3 , F i t z g e r a l d and A u s u b e l , 1 9 6 3 ) . There a r e 

c h a r g e s from some q u a r t e r s t h a t t h e AO i s a v a g u e l y d e f i n e d 

c o n c e p t and t h a t t h i s v a g u e n e s s i s a t t h e r o o t c a u s e of t h e 

i n c o n s i s t e n t r e s u l t s b e i n g r e p o r t e d i n AO s t u d i e s . I t can 

be s e e n from the f o r e g o i n g , h o w e v e r , t h a t t h e r e i s no a g r e e ­

ment among i n v e s t i g a t o r s on t h i s p o i n t . 

Ausube l (19 78) o f f e r s h i s own r e a s o n s t o e x p l a i n t h e 

i n c o n s i s t e n c y . Ausube l (19 78) c h a r g e s t h a t t h e c l a i m made 

by B a r n e s and Clawson (1975) and H a r t l e y and Dav ies (1976) 

t h a t most r e c e n t s t u d i e s t e n d t o r e p o r t n e g a t i v e f i n d i n g s , 

r e f l e c t s t h e h i g h l y b i a s e d s e l e c t i o n of s t u d i e s r e p o r t e d in 

t h e i r r e v i e w s . Lawton and Wanska (19 77) a g r e e w i t h t h i s 

a s s e s s m e n t of t h e B a r n e s and Clawson r e v i e w , s a y i n g t h a t 

t h e s e i n v e s t i g a t o r s a p p e a r t o have employed no c o n s i s t e n t 

r a t i o n a l e f o r t h e i n c l u s i o n o r e x c l u s i o n o f t h e s t u d i e s 

t h e y choose t o r e v i e w . Ausubel f u r t h e r c l a i m s t h a t most 

s t u d i e s do n o t p r o p e r l y a p p r a i s e what c o n c e p t s a r e a l r e a d y 

i n t h e c o g n i t i v e s t r u c t u r e of t he l e a r n e r and what c o n c e p t s 
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a r e t o be l e a r n e d . Such an a p p r a i s a l i s v i t a l i f an AO i s 

t o be c o n s t r u c t e d which can b r i d g e t h e gap be tween t h e two 

s e t s of l e a r n i n g s . F i n a l l y , Ausube l c h a r g e s t h a t many s t u ­

d i e s employ t e s t s which r e q u i r e o n l y v e r b a t i m r e t e n t i o n 

w h e r e a s AO's a r e d e s i g n e d t o f a v o r m e a n i n g f u l l e a r n i n g . 

A u s u b e l ' s (19 78) e x p l a n a t i o n s f o r t h e i n c o n s i s t e n t 

r e s u l t s a r e b e l i e v a b l e . But a r e t h e y s u f f i c i e n t t o e x p l a i n 

away a l l c a s e s of n o n s i g n i f i c a n c e ? Might t h e r e n o t be o t h e r 

r e a s o n s f o r t h e mixed r e s u l t s b e i n g r e p o r t e d ? In a d d r e s s i n g 

t h e p r o b l e m , i t seems i m p o r t a n t t o ask w h e t h e r o r n o t t h e AO 

h a s been s u c c e s s f u l l y a n c h o r e d t o c o g n i t i v e s t r u c t u r e p r i o r 

t o a l e a r n i n g e p i s o d e . Ausube l ( 1 9 6 3 , 1968) s t a t e s t h a t 

m e a n i n g f u l l e a r n i n g can o n l y o c c u r when c o g n i t i v e s t r u c t u r e 

can b r i n g r e l e v a n t c o n c e p t s t o b e a r upon a l e a r n i n g t a s k . 

Ausube l ( 1 9 6 3 , 1968) f u r t h e r s t a t e s t h a t t h e AO m o b i l i z e s 

r e l e v a n t c o n c e p t s in c o g n i t i v e s t r u c t u r e or p r o v i d e s them 

where none e x i s t . I f t h e AO h a s n o t been s u c c e s s f u l l y 

a n c h o r e d , t h e n t h e l e a r n e r in f a c t h a s no AO and t h e p o s ­

t u l a t e d b e n e f i t s of h a v i n g one c a n n o t be e x p e c t e d . I t i s a 

t a u t o l o g y t o s t a t e t h a t i f an AO i s n o t s u c c e s s f u l l y a n c h o r e d , 

t h a t i s , a t t a c h e d t o t h e l e a r n e r ' s c o g n i t i v e s t r u c t u r e , t h e 

b e n e f i t s t o l e a r n i n g and r e t e n t i o n p o s t u l a t e d by Ausube l do 

n o t o b t a i n . I t s e r v e s no u s e f u l p u r p o s e t o a rgue t h a t an AO 

which was e f f e c t i v e was a t r u e AO w h i l e one which d i d n o t 

p r o d u c e t h e i n t e n d e d r e s u l t s was n o t . Such c i r c u l a r r e a s o n i n g 
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m e r e l y d i v e r t s t h e r e s e a r c h e r from l o o k i n g e l s e w h e r e f o r 

e x p l a n a t i o n s . When a c a r e f u l l y c o n s t r u c t e d AO f a i l s t o 

f a c i l i t a t e l e a r n i n g , t h e i n v e s t i g a t o r may r e a s o n a b l y s u s p e c t 

t h a t i t was n o t e f f e c t i v e l y a n c h o r e d . 

A g e n e r a l c r i t i c i s m of most AO s t u d i e s , and i n p a r t i ­

c u l a r of t h o s e which do n o t s u p p o r t t h e e f f i c i e n c y of u s i n g 

A O ' s , migh t be f o c u s e d on what a p p e a r s t o be an e l e m e n t of 

c a r e l e s s n e s s which i s common t o many AO s t u d i e s . Almost no 

one a t t e m p t s t o v e r i f y o r e n s u r e t h a t t h e AO i s i n f a c t 

a n c h o r e d i n t h e l e a r n e r ' s c o g n i t i v e s t r u c t u r e . F o l l o w i n g 

t h i s l i n e of r e a s o n i n g , e v e r y e f f o r t s h o u l d be made t o 

e n s u r e t h a t t h e AO i s a n c h o r e d i n t h e l e a r n e r ' s c o g n i t i v e 

s t r u c t u r e . With t h i s i n mind , t he p r e s e n t w r i t e r e x p l o r e d 

two l i n e s of t h o u g h t . The f i r s t e x p l o r e d t h e p o s s i b i l i t y of 

d e v i s i n g an i n s t r u m e n t c a p a b l e of t e s t i n g t o d e t e r m i n e whe­

t h e r o r n o t t h e AO was u n d e r s t o o d by the l e a r n e r p r i o r t o 

b e i n g g i v e n t h e l e a r n i n g t a s k . P o s i t i v e r e s u l t s t o t h i s 

t e s t would e n s u r e t h a t t h e o r g a n i z e r was a n c h o r e d . However , 

a t l e a s t two f a c t o r s v i t i a t e a g a i n s t t h i s a p p r o a c h . F i r s t , 

t h e c o n s t r u c t i o n of such a t e s t i n g i n s t r u m e n t would n o t be 

an e a s y t a s k s i n c e t h e c o n t e n t of an AO i s d e v o i d of s p e c i ­

f i c i n f o r m a t i o n and c o n t a i n s i n s t e a d b r o a d g e n e r a l i z a t i o n s . 

I t i s c l a i m e d t h a t r e g u r g i t a t i o n of t h o s e g e n e r a l i z a t i o n s 

wou ld n o t n e c e s s a r i l y imply t h a t t e h AO was a n c h o r e d . At 

b e s t , such a m e a s u r i n g i n s t r u m e n t would have t o e x p l o r e a t 
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l e n g t h , p r o b a b l y , t h r o u g h p e r s o n a l i n t e r v i e w , t h e l e a r n e r ' s 

u n d e r s t a n d i n g of t h e o r g a n i z e r . Second , t h e d a n g e r e x i s t s 

t h a t i n p r o b i n g t o d e t e r m i n e w h e t h e r o r n o t t h e AO was u n d e r ­

s t o o d , t h e AO would become c o n t a m i n a t e d . Th i s c o u l d happen 

i f a d d i t i o n a l i n f o r m a t i o n were b e t r a y e d i n any of t h e t e s t i n g 

p r o c e d u r e s . For e x a m p l e , a d d i t i o n a l s p e c i f i c i n f o r m a t i o n 

c o u l d be p r o v i d e d t h r o u g h t h e q u e s t i o n s a s k e d d u r i n g t h e 

c o u r s e of t h e i n t e r v i e w . The i d e a of t e s t i n g p r i o r to t he 

l e a r n i n g t a s k t o d e t e r m i n e i f t h e AO i s u n d e r s t o o d i s l o g i ­

c a l l y c o m p e l l i n g b u t o p e r a t i o n a l l y i t would be d i f f i c u l t i f 

n o t i m p o s s i b l e t o i m p l e m e n t . 

The s e c o n d a p p r o a c h to e n s u r i n g t h a t t h e AO would be 

s u c c e s s f u l l y a n c h o r e d i n t h e l e a r n e r ' s c o g n i t i v e s t r u c t u r e 

i s t o c o n s i d e r a way of e n h a n c i n g t h e r e c e p t i o n and u n d e r ­

s t a n d i n g of t h e AO by t h e l e a r n e r . As a r g u e d a b o v e , i f an 

AO i s n o t s u c c e s s f u l l y a n c h o r e d , t h e n t h e l e a r n e r r e a l l y 

does n o t h a v e an AO. And s i n c e t h e p r o b l e m of d e t e r m i n i n g 

w h e t h e r o r n o t t h e AO i s a n c h o r e d i s d i f f i c u l t i f n o t impos ­

s i b l e t o s o l v e , t he p r e s e n t w r i t e r chose t o p u r s u e t h e s e c o n d 

a p p r o a c h , n a m e l y , o f f i n d i n g a way t o f a c i l i t a t e t h e a n c h o r i n g 

of t h e AO i n c o g n i t i v e s t r u c t u r e . 

Some th ing which i s s t r i k i n g l y o b v i o u s when a r e v i e w of 

t h e l i t e r a t u r e i s made i s t h e f a c t t h a t i n v i r t u a l l y e v e r y AO 

s t u d y o n l y one c h a n n e l o f communica t ion a t a t i m e i s u s e d f o r 

t h e p r e s e n t a t i o n of t h e AO. For e x a m p l e , Mayer (19 7 9 a ) , 
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S c h n e l l ( 1 9 7 3 ) , and West and Fensham (1976) u t i l i z e d t h e 

p r i n t c h a n n e l of communica t ion by employ ing t r a d i t i o n a l A O ' s . 

The v i s u a l c h a n n e l of communica t ion was u s e d t o p r e s e n t t h e 

AO's i n s t u d i e s c o n d u c t e d by B e r t o u , C l a s e n , and Lamber t 

( 1 9 7 2 ) , Lucas ( 1 9 7 3 ) , and W e i s b e r g ( 1 9 7 0 ) . An a u d i o p r e s e n t a ­

t i o n mode was employed by Kah le and R a s t o v a c (19 76) and Smith 

and Hesse ( 1 9 6 9 ) . None of t h e s e i n v e s t i g a t o r s a t t e m p t e d t o 

combine c h a n n e l s of communica t ion i n p r e s e n t i n g t h e AO. 

Whi le some i n v e s t i g a t o r s employed v a r i o u s c h a n n e l s o f 

communica t ion i n p r e s e n t i n g t h e AO, o t h e r i n v e s t i g a t o r s u s e d 

AO's which d e p a r t e d q u i t e r a d i c a l l y from t h e t r a d i t i o n a l 

p r o s e t y p e o f AO o r i g i n a l l y d e s c r i b e d by Ausube l ( 1 9 6 3 , 1 9 6 8 ) . 

Games were u s e d as AO's by L i v i n g s t o n (19 70) and S c a n d u r a and 

W e l l s ( 1 9 6 8 ) . Ma thema t i c c o n c e p t s were u s e d as AO's by B r i g h t 

( 1 9 7 6 ) , Eas tman ( 1 9 7 7 ) , and Lawton and Fowel l ( 1 9 7 8 ) . 

S u p e r o r d i n a t e s e n t e n c e s have been u s e d as AO's by Cashen 

and L e i c h t ( 1 9 7 0 ) , Gagne and Weingand ( 1 9 7 0 ) , and R i c h a r d s 

( 1 9 7 5 - 7 6 ) . R i c h a r d s and McCormick (1977) employed t o p i c 

s e n t e n c e s as A O ' s . Bayuk, P r o g e r , and Mann (19 7 0 ) , and Smith 

( 1 9 7 3 , p p . 83-85) u s e d t o p i c o r u n d e r l i n e d s e n t e n c e s combined 

w i t h q u e s t i o n s as A O ' s . 

S p e c i a l forms of t h e AO have been u s e d . Among t h e s e was 

one employed by Peeck (1970) c o n s i s t i n g of p r e q u e s t i o n s . 

R i c k a r d s and Di V e s t a (19 74) gave an AO t o one group which 

c o n s i s t e d o f m e a n i n g f u l l e a r n i n g q u e s t i o n s . As an AO, 
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Yawkey and D a s h i e l l (19 73) u s e d p e r f o r m a n c e s t a t e m e n t s 

d e s c r i b i n g t h e b e h a v i o r l e a r n e r s were to e x h i b i t a f t e r com­

p l e t i n g a l e s s o n . What a l l of t h e s e s t u d i e s have i n common, 

i n c l u d i n g t h e ones r e v i e w e d e a r l i e r , i s t h e f a c t t h a t i n 

p r e s e n t i n g t h e AO o n l y one c h a n n e l of communica t ion a t a t ime 

i s u s e d . Why have t h e y n o t been u s e d t o g e t h e r ? I t seems 

i m p o r t a n t t o c o n s i d e r t h i s q u e s t i o n s i n c e i t may p r o v i d e a 

c l u e t o a s o l u t i o n of a v e r y p e r p l e x i n g p r o b l e m , n a m e l y , t h e 

i n c o n s i s t e n c y of r e s u l t s b e i n g r e p o r t e d i n AO s t u d i e s . 

The E f f e c t s of Channe l s of Communicat ion upon 
Advance O r g a n i z e r s 

The w r i t e r ' s o r i e n t a t i o n t o t h e p r o b l e m of i n c o n s i s t e n t 

r e s u l t s i s t o l ook f o r a way of e n h a n c i n g t h e o p p o r t u n i t y t o 

a n c h o r t h e AO. T h e r e f o r e , t h e p o s s i b l e e f f e c t s v a r i o u s s i n g l e 

c h a n n e l s of communica t ion and combined c h a n n e l s o f communica­

t i o n c o u l d have upon a n c h o r i n g t h e AO t o c o g n i t i v e s t r u c t u r e 

i s e x p l o r e d h e r e . 

The t h r e e c h a n n e l s of communica t ion chosen t o be e x p l o r e d 

a r e t h o s e most commonly u s e d by l e a r n e r s i n a t y p i c a l s c h o o l 

s e t t i n g , namely t h e p r i n t , a u d i o , and v i s u a l c h a n n e l s . A l ­

t h o u g h t h e t a c t i l e c h a n n e l i s u s e d t o a l i m i t e d e x t e n t by 

l e a r n e r s i n t h e p r i m a r y g r a d e s , i t s u se beyond t h a t l e v e l i s 

p r a c t i c a l l y n o n e x i s t e n t . T h e r e f o r e , from t h e p o i n t o f view 

of a t y p i c a l s c h o o l e n v i r o n m e n t t h e p r i n t , a u d i o , and v i s u a l 
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c h a n n e l s of communica t ion a r e t h e most common t r a n s m i t t e r s 

of i n f o r m a t i o n and a r e t h e r e f o r e of p r ime c o n s i d e r a t i o n f o r 

t h e p u r p o s e s of t h i s s t u d y . As r emarked e a r l i e r , t h e m a j o r ­

i t y of AO s t u d i e s use o n l y one c h a n n e l o f communica t ion i n 

t h e i r a t t e m p t t o anchor t h e AO. The use of a s i n g l e c h a n n e l 

of communica t ion makes no a l l o w a n c e s f o r l e a r n e r s who may be 

more a d e p t a t u s i n g a n o t h e r communica t ion c h a n n e l . I t i s 

p o s s i b l e t h a t w i t h i n a s i n g l e group of l e a r n e r s some l e a r n 

b e s t when t h e l e a r n i n g m a t e r i a l i s p r e s e n t e d i n p r i n t form 

w h i l e o t h e r s p r e f e r a v i s u a l o r v e r b a l ( a u d i o ) p r e s e n t a t i o n . 

When d e a l i n g w i t h a group of s u p p o s e d l y m u l t i - m o d a l l e a r n e r s , 

i t i s p o s s i b l e t h a t a m u l t i p l e c h a n n e l p r e s e n t a t i o n r e s p e c t s 

i n d i v i d u a l d i f f e r e n c e s w i t h i n t h e g r o u p . 

There i s some e v i d e n c e in t h e l i t e r a t u r e t o s u p p o r t t h i s 

p o s i t i o n . Cropper (1962) has shown t h a t d e p e n d i n g on t h e I . Q . 

l e v e l o f t h e l e a r n e r t h e r e i s a l e a r n i n g a d v a n t a g e t o u s i n g 

a v e r b a l o r v i s u a l mode of p r e s e n t a t i o n . He p o i n t s o u t t h a t 

h i g h I . Q . l e a r n e r s p r o f i t more from a v e r b a l p r o g r a m , i n 

t e r m s of b e i n g a b l e t o l a t e r v e r b a l i z e a c o n c e p t , t h a n from 

a v i s u a l p r o g r a m , w h i l e low I . Q . l e a r n e r s a r e b e t t e r a b l e t o 

t a k e a d v a n t a g e of a v i s u a l p r o g r a m . Hartman (1961) made an 

e x t e n s i v e r e v i e w of t h e l i t e r a t u r e d e a l i n g w i t h c h a n n e l s of 

c o m m u n i c a t i o n . He a r r i v e d a t g e n e r a l i z a t i o n s c o n c e r n i n g t h e 

r e l a t i v e e f f e c t i v e n e s s of t h e p r i n t , a u d i o , and v i s u a l c h a n ­

n e l s of communica t ion f o r l e a r n i n g m e a n i n g f u l p r o s e . An 
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examination of 23 studies revealed that the results of 11 

studies favored the audio channel, 9 favored the print chan­

nel, and 3 showed no differences. Hartman also observed 

that the audio channel was preferred by young children. It 

was also preferred when the learning material was relatively 

simple. Conversely, the print channel offered the best 

learning advantage when the subjects were older children and 

adults and when the difficulty of the learning material for 

the learner increased. A similar analysis comparing the 

learning effectiveness of the print, audio, and visual chan­

nels of communication revealed that the visual channel was 

more advantageous than either the print or the audio channel. 

Kent (1962) observes that some people are more visually 

oriented than others, and for them a concept which is obscure 

in its verbal form is often made less so through the use of 

a model. Moreover, he says the model permits more to be 

absorbed in less time. Zil'bershtein (1963) points out that 

a schematic representation enables subjects to get an idea 

about different objects and phenomena as a whole as well as 

about their component parts. Interrelationships can be 

shown visually and graphically. What these studies show is 

that there are factors residing in the individual learners 

which make one channel of communication more effective than 

another. It follows that if one wishes to anchor an AO 

effectively, these factors must be taken into consideration. 
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There i s a l s o e v i d e n c e i n t h e l i t e r a t u r e to s u g g e s t t h a t 

a c o m b i n a t i o n of c h a n n e l s of communica t ion i s o f t e n s u p e r i o r 

f o r t h e p u r p o s e of l e a r n i n g t o a s i n g l e c h a n n e l . B r a n s f o r d 

and Johnson (1972) found t h a t s t u d e n t s ' r e c a l l o f p a s s a g e s 

p r e s e n t e d o r a l l y was f a c i l i t a t e d by t h e p r i o r p r e s e n t a t i o n 

of a p i c t o r i a l i l l u s t r a t i n g t h e v e r b a l i n f o r m a t i o n . H a r t m a n ' s 

(1961) c o m p r e h e n s i v e r e v i e w shows a l e a r n i n g a d v a n t a g e when 

i n f o r m a t i o n i s p r e s e n t e d u s i n g m u l t i p l e c h a n n e l s . For exam­

p l e , when t h e p r e s e n t a t i o n of i n f o r m a t i o n u s i n g an a u d i o -

p r i n t c o m b i n a t i o n was compared t o an a u d i o p r e s e n t a t i o n , t h e 

r e s u l t s f a v o r e d t h e p r e s e n t a t i o n i n combined c h a n n e l s . When 

t h e same a u d i o - p r i n t c o m b i n a t i o n was compared t o a p r i n t com­

b i n a t i o n , t h e r e s u l t s i n t e rms of l e a r n i n g and r e t e n t i o n were 

ove rwhe lming i n f a v o r of t h e c o m b i n a t i o n . Hartman (1961) 

a l s o r e p o r t e d r e s u l t s which show t h a t a combined p i c t o r i a l -

a u d i o p r e s e n t a t i o n i s more a d v a n t a g e o u s t h a n when t h e i n f o r m a ­

t i o n i s p r e s e n t e d o v e r e i t h e r t h e p i c t o r i a l o r a u d i o c h a n n e l 

a l o n e . The e v i d e n c e from t h e s t u d i e s r e p o r t e d by Hartman 

(1961) s t r o n g l y i n d i c a t e s an a d v a n t a g e f o r p r e s e n t a t i o n s 

u s i n g t h e combined c h a n n e l s of communica t ion o v e r p r e s e n t a ­

t i o n s e m p l o y i n g s i n g l e c h a n n e l s of c o m m u n i c a t i o n . 

Kent (1962) d e s c r i b e s a model as d i a g r a m m a t i c r e p r e s e n t a ­

t i o n s . He p o i n t s o u t t h a t models and words complement e a c h 

o t h e r and t h a t t h e two t o g e t h e r a r e o f t e n more e f f e c t i v e i n 

t r a n s m i t t i n g i n f o r m a t i o n t h a n e i t h e r one a l o n e . L u c h i n s 
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(1961, p. 14) observes that audiovisual devices (which essen­

tially utilize the print, visual, and audio channels of com­

munication) can be vital instruments to elucidate and clarify 

ideas and concepts and to bring about a search for insight 

into structural relationships of the concepts and skills 

being taught. Using descriptive geometry as content, 

Rankowski and Galey (19 79) found that subjects using a multi­

media approach obtained significantly better results than a 

control group who did not use that approach. The two groups 

were compared on achievement, problem solving, and attitude 

toward the subject taught. Rohwer and Harris (19 75) found 

that presentations using combinations of audio, print, and 

pictorial channels of communication helped low socioeconomic 

black children more than single media presentations. Rohwer 

and Matz (1975) showed that fourth grade students achieved 

better results using an oral presentation accompanied by 

pictures than using an oral presentation accompanied by 

print. Zil'bershtein (1963, p. 35) says that there is an 

inseparable connection between thinking in terms of visual 

images and thinking in terms of words and concepts. He goes 

on to say (Zil'bershtein, 1963, p. 41) that combining visual 

aids with oral explanations can be effective. 

From the results reported in these media studies, it 

seems reasonable to expect that the positive effects upon 

learning resulting from presentations which use a multiple 
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c h a n n e l a p p r o a c h s h o u l d a l s o a p p l y t o t h e l e a r n i n g of A O ' s . 

S e v e r a l AO s t u d i e s have g iven some i n d i c a t i o n t h a t such i s 

l i k e l y t o be t h e c a s e . For e x a m p l e , J o n e s (1977) combined 

t h e a u d i o and v i s u a l c h a n n e l s of communica t ion by p r e s e n t i n g 

t h e AO u s i n g an a u d i o t a p e and s l i d e s . S i g n i f i c a n t d i f f e r ­

e n c e s i n f a v o r of t h e AO group was n o t e d . Kahle and N o r d l a n d 

(1975) u s e d an AO c o n s i s t i n g of a 500 word t a p e r e c o r d i n g , a 

b r i e f f i l m l o o p and a s h o r t e x p e r i m e n t which t h e AO group 

was o b l i g e d t o p e r f o r m . I t d i d n o t p r o v e e f f e c t i v e i n f a c i ­

l i t a t i n g l e a r n i n g . The AO was combined w i t h c o n c r e t e i l l u s ­

t r a t i o n s and a d e l a y e d r e v i e w i n a s t u d y c o n d u c t e d by K a l t 

and B a r r e t t ( 1 9 7 3 ) . L e a r n i n g and r e t e n t i o n were s i g n i f i ­

c a n t l y f a c i l i t a t e d by t h i s c o m b i n a t i o n . Kuhn and Novak 

( 1 9 7 0 , 1971) combined an 800 word e x p o s i t o r y AO w i t h a d i a ­

gram and p r e s e n t e d i t t o u n d e r g r a d u a t e s t u d e n t s s t u d y i n g a 

u n i t in b i o l o g y . The r e s u l t s f a v o r e d t h e combined AO group 

o v e r a c o n t r o l group o f s t u d e n t s who had n o t been g iven any 

AO t r e a t m e n t . In a s t u d y of t h e c o n c e p t s o f e q u i l i b r i u m and 

e c o l o g i c a l s y s t e m s i n s c i e n c e , P e l l a and T r i e z e n b e r g (1969) 

combined a p r o s e AO w i t h models and found t h a t t h i s combina ­

t i o n p r o v e d more e f f e c t i v e t h a n when t h e p r o s e AO was u s e d 

a l o n e . However , s i g n i f i c a n c e o n l y h e l d a t t h e c o m p r e h e n s i o n 

l e v e l and n o t a t t h e knowledge and a p p l i c a t i o n l e v e l s . 

P r o g e r , T a y l o r , Mann, C o u l s o n , and Bayuk ( 1 9 7 0 , p . 32) 

c o n c l u d e from t h e P e l l a and T r i e z e n b u r g (1969) s t u d y t h a t 
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combin ing two media i n an AO t r e a t m e n t can be more e f f e c t i v e 

t h a n a s i n g l e medium. 

Of t h e s t u d i e s r e v i e w e d h e r e which used combined c h a n n e l s 

of communica t ion t o p r e s e n t t h e AO, on ly one f a i l e d t o demon­

s t r a t e t h a t l e a r n i n g and r e t e n t i o n were f a c i l i t a t e d . A l l o f 

t h e o t h e r s d e m o n s t r a t e p o s i t i v e r e s u l t s . T h u s , t h e y o f f e r 

enough e n c o u r a g i n g e v i d e n c e t o w a r r a n t a f u r t h e r i n v e s t i g a ­

t i o n , s i n c e t h e y may p r o v i d e a c l u e to a way of e n s u r i n g t h a t 

t h e AO i s s u c c e s s f u l l y a n c h o r e d in t h e l e a r n e r ' s c o g n i t i v e 

s t r u c t u r e . 

R e s e a r c h Prob lems and H y p o t h e s e s 

On t h e b a s i s of t h e f o r e g o i n g , i t seems r e a s o n a b l e t o 

p o s t u l a t e t h a t an AO which i s p r e s e n t e d t h r o u g h a c o m b i n a t i o n 

of a u d i o , p r i n t , and v i s u a l c h a n n e l s of communica t ion w i l l 

s t a n d a b e t t e r chance of b e i n g s u c c e s s f u l l y a n c h o r e d t h a n i f 

i t were p r e s e n t e d u s i n g o n l y a s i n g l e c h a n n e l of communica­

t i o n . A n c h o r i n g t h e AO t o c o g n i t i v e s t r u c t u r e i s an e s s e n ­

t i a l r e q u i r e m e n t i n A u s u b e l ' s t h e o r y . E f f o r t s a t m a x i m i z i n g 

t h e c h a n c e s of a n c h o r i n g t h e AO t o c o g n i t i v e s t r u c t u r e a r e 

wha t i s g e n e r a l l y l a c k i n g i n p r e v i o u s s t u d i e s . The p r e s e n t 

s t u d y p r o p o s e s t o show t h a t p r e s e n t i n g t h e AO o v e r m u l t i p l e 

c h a n n e l s o f communica t ion w i l l p r o v i d e t h a t added c h a n c e . 

E v i d e n c e c o n f i r m i n g o r a b r o g a t i n g t h i s c o n t e n t i o n w i l l be 

found i n t h e p e r f o r m a n c e r e s u l t s o f t h e t r e a t e d g r o u p s . 
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Accordingly, specific tests of the foregoing postulate will 

be found in the following hypotheses: 

1. Subjects receiving an AO obtain higher scores 
on tests of retention than control subjects 
not receiving an AO, with the greatest part 
of the difference being attributable to sub­
jects receiving the multiple channel presenta­
tion of the AO. 

2. Of the three tests of retention administered, 
the third test of retention contributes most 
to the treatment difference. This is due to 
the fact that AO's are postulated to slow down 
the oblitarative subsumption process, the result 
of which is more likely to be evidenced on de­
layed rather than on immediate tests of retention. 

Summary 

To recapitulate, the advance organizer is predicated on 

a theory of cognitive organization that presupposes a hierar­

chically organized structure according to the principle of 

progressive differentiation. The advance organizer is a 

pedagogic device for manipulating this cognitive structure 

to influence learning. It is presented at a higher level of 

abstractness and generality than the learning task which it 

precedes, and it seeks to facilitate learning and retention 

by enhancing discriminability and by clarifying, stabilizing, 

and organizing the cognitive structure. The first chapter 

also reviewed AO studies, identified the problem of this 

report and explored how channels of communication might be 

utilized to maximize the chances of anchoring the AO to 
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cognitive s t ructure . Finally, the research problem and 

hypotheses were s tated. 



CHAPTER II 

EXPERIMENTAL DESIGN 

This chapter begins with a description of the sample 

employed in the study. The materials employed in the experi­

ment and testing instrument used to gather the data are 

reported upon and discussed. The methods and experimental 

procedures developed for this investigation are described in 

detail. A description of the statistical design and analysis 

procedures is given. The chapter concludes with a summary. 

Sample 

The sample was drawn from a population consis t ing of 

students enrol led in grade nine c lasses under the j u r i s d i c ­

t ion of a New Brunswick urban-rural school d i s t r i c t . A t o t a l 

of 325 students were included in the sample. 

The decision to conduct the inves t iga t ion at the grade 

nine level was made because the mater ials used in the present 

study were recognized to be appropriate for th i s age group. 

P i lo t work es tab l i shed that grade nine students possessed a 

level of verbal a b i l i t y which would allow them to respond 

meaningfully to the verbal nature of the learning task 

involved in the experiment. 
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M a t e r i a l s 

S i n c e t h i s s t u d y r e q u i r e d a v i s u a l advance o r g a n i z e r , a 

d e c i s i o n was made t o a d o p t t he one d e v e l o p e d by B a r r o n (19 70) 

f o r h i s i n v e s t i g a t i o n . I t i s p r e s e n t e d i n Appendix 1 . Th i s 

d e c i s i o n was b a s e d on two r e a s o n s . F i r s t , Ba r ron (1970) h a s 

d e v e l o p e d and r e p o r t e d upon a p r o s e ( p r i n t ) advance o r g a n i z e r 

which i s a p a r a l l e l form of h i s v i s u a l advance o r g a n i z e r . 

Ba r ron c l a i m s t h a t b o t h forms of t h e advance o r g a n i z e r t r e a t 

t h e same i d e a s a t s i m i l a r l e v e l s of a b s t r a c t i o n and g e n e r a l ­

i t y . An advance o r g a n i z e r c o n s t r u c t e d i n b o t h v i s u a l and 

p r i n t modes was r e q u i r e d f o r t h e p u r p o s e s of t h e p r e s e n t 

s t u d y s i n c e a m u l t i p l e - c h a n n e l p r e s e n t a t i o n was b e i n g 

a s s e s s e d . Second , t o t h i s w r i t e r ' s k n o w l e d g e , o n l y B a r r o n 

( 1 9 6 9 , p p . 29-39) h a s o p e r a t i o n a l l y d e f i n e d t h e v i s u a l 

advance o r g a n i z e r . He t e r m e d h i s g r a p h i c ( v i s u a l ) advance 

o r g a n i z e r a " s t r u c t u r e d o v e r v i e w " and d e f i n e d i t as t h e 

h i e r a r c h i c a l o r d e r i n g of p r i n c i p l e s , c o n c e p t s , and d e t a i l s 

w i t h i n t h e c o n t e n t of a s u b j e c t m a t t e r a r e a ( B a r r o n , 1 9 6 9 , 

p . 3 1 ) . The c o n t e n t p r i n c i p l e s c o n c e p t s , and d e t a i l s i n a 

l e a r n i n g p a s s a g e a r e i d e n t i f i e d and ma tched up w i t h t h e i r 

own u n i q u e w o r d s . The i d e n t i f i e d v o c a b u l a r y i s n e x t d e p i c t e d 

t h r o u g h a d iag ram which h i g h l i g h t s n o t o n l y t h e i m p o r t a n c e 

of e a c h word b u t a l s o t h e r e l a t i o n s h i p s be tween them. When 

t h i s g r a p h i c r e p r e s e n t a t i o n i s p r e s e n t e d i n c o n j u n c t i o n w i t h 
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a v e r b a l d i s c u s s i o n , t h e r e s u l t a n t c o m b i n a t i o n i s t e r m e d a 

s t r u c t u r e d o v e r v i e w ( B a r r o n , 1 9 6 9 , p . 3 2 ) . Because i n a 

s t r u c t u r e d o v e r v i e w t h e r e l a t i o n s h i p of t he s t r u c t u r e o f a 

new u n i t of work t o t h e c o u r s e as a whole i s shown, and 

b e c a u s e new i n f o r m a t i o n i s r e l a t e d t o p r e v i o u s l y a c q u i r e d 

r e l e v a n t subsuming c o n c e p t s , Ba r ron c l a i m s t h a t i t t a k e s on 

the c h a r a c t e r i s t i c f u n c t i o n s of A u s u b e l ' s advance o r g a n i z e r . 

Th is p o s i t i o n i s e n d o r s e d by Ausube l (1969) . 

A s t r u c t u r e d o v e r v i e w was u s e d by E s t e s , M i l l s , and 

Ba r ron ( 1 9 6 9 , p p . 4 0 - 4 7 ) . They d e f i n e t h e s t r u c t u r e d o v e r ­

view v e r y s u c c i n c t l y as a v i s u a l and v e r b a l r e p r e s e n t a t i o n 

of t h e key v o c a b u l a r y of a l e a r n i n g t a s k i n r e l a t i o n t o more 

i n c l u s i v e o r subsuming v o c a b u l a r y c o n c e p t s t h a t have p r e ­

v i o u s l y been l e a r n e d by t h e s t u d e n t ( E s t e s , M i l l s , and B a r r o n , 

1 9 6 9 , p . 4 1 ) . 

In a d d i t i o n t o t h e v i s u a l advance o r g a n i z e r , B a r r o n ' s 

(1970) p r i n t advance o r g a n i z e r which i s p r e s e n t e d i n Appen­

d i x 2 was a l s o employed . As m e n t i o n e d a b o v e , i t i s a p a r a l l e l 

form of t h e v i s u a l advance o r g a n i z e r i n t h e s e n s e t h a t i t 

u t i l i z e s t h e same key v o c a b u l a r y from t h e l e a r n i n g p a s s a g e 

and i t i s c l a i m e d t o r e l a t e t o t h e l e a r n i n g m a t e r i a l a t t h e 

same l e v e l of g e n e r a l i t y and a b s t r a c t i o n as does t h e v i s u a l 

form. The p r i n t form a l s o s e e k s t o m o b i l i z e t h e same o r 

r e l a t e d r e l e v a n t subsuming c o n c e p t s assumed t o e x i s t i n t h e 

l e a r n e r ' s c o g n i t i v e s t r u c t u r e . 
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A t a p e r e c o r d i n g of t h e p r i n t form of t h e advance 

o r g a n i z e r c o n s t i t u t e d a n o t h e r p a r t of t h e m a t e r i a l u t i l i z e d 

i n t h e p r e s e n t s t u d y . A t a p e r e c o r d i n g was u s e d i n p r e f e r e n c e 

t o h a v i n g t h e advance o r g a n i z e r r e a d t o each group by v a r i o u s 

r e a d e r s i n o r d e r t o c o n t r o l f o r d i f f e r e n t e x t r a n e o u s c l u e s 

which migh t be p i c k e d up i f s e v e r a l r e a d e r s were emp loyed . 

The r e c o r d i n g was p l a y e d i n c o n j u n c t i o n w i t h t h e p r i n t 

p r e s e n t a t i o n . The f a c t t h a t t h e t e x t u s e d i n t h e t a p e 

r e c o r d i n g was i d e n t i c a l to t h e t e x t u s e d i n t h e p r i n t AO 

r e s p e c t s t h e r e s e a r c h f i n d i n g s . Hartman (1961) s t a t e s t h a t 

t h e supremacy of t h e a u d i o - p r i n t c o m b i n a t i o n o v e r e i t h e r 

c h a n n e l a l o n e i s r e a l i z e d when t h e i n f o r m a t i o n i n t h e com­

b i n e d c h a n n e l s i s r e d u n d a n t . 

A s h i e l d d e s i g n e d t o a l l o w a t a c h i s t o s c o p i c p r e s e n t a ­

t i o n of t h e p r i n t o r g a n i z e r from an o v e r h e a d p r o j e c t o r u n t o 

a s c r e e n was a l s o u s e d in t h e p r e s e n t s t u d y . The d e c i s i o n 

t o p r e s e n t t h e p r i n t form of t h e advance o r g a n i z e r i n 

t a c h i s t o s c o p i c f a s h i o n i n c o n j u n c t i o n w i t h t h e a u d i o 

r e c o r d i n g h e e d s t h e r e s e a r c h f i n d i n g s . Hartman ( 1 9 6 1 , 

p . 256) n o t e d t h a t t he p r a c t i c e of e x p o s i n g l a r g e amounts o f 

p r i n t w e l l ahead of t h e i n t r o d u c t i o n of t h e a u d i o c h a n n e l 

p u t s t h e r e a d e r o f t h e p r i n t w e l l ahead of t h e a u d i o v o i c e . 

The f a c i l i t a t i o n e f f e c t , c o n s e q u e n t l y , i s l o s t . The a p e r ­

t u r e i n t h e s h i e l d was t h e r e f o r e d e s i g n e d t o expose o n l y 

t h r e e l i n e s o f t h e p r i n t AO a t a t i m e , t h e l i n e b e i n g r e a d 
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from t h e t a p e r e c o r d i n g and t h e l i n e s b e f o r e and a f t e r . 

The l e a r n i n g p a s s a g e d iven to t h e s u b j e c t s was a d a p t e d 

from B a r r o n ( 1 9 7 0 ) . I t c o n s i s t s of a p p r o x i m a t e l y 2 ,300 words 

d e a l i n g w i t h c h a r a c t e r i s t i c s o f t h e s t a r s . I t s r e a d a b i l i t y 

i s a p p r o x i m a t e l y a t t h e g rade e i g h t l e v e l . 

M e a s u r i n g I n s t r u m e n t 

The r e s e a r c h d e s i g n u s e d i n t h e p r e s e n t i n v e s t i g s t i o n 

r e q u i r e d t h a t a measure of r e t e n t i o n b a s e d on a l e a r n i n g 

p a s s a g e s t u d i e d by a l l s u b j e c t s be t a k e n a t t h r e e d i f f e r e n t 

t i m e s . The f i r s t r e t e n t i o n measure f o l l o w e d i m m e d i a t e l y 

upon t h e c o m p l e t i o n of t h e l e a r n i n g p a s s a g e (day 3) , t h e 

s e c o n d was t a k e n a f t e r a 2 -day d e l a y (day 5 ) , and t h e t h i r d 

was t a k e n a f t e r a f u r t h e r d e l a y of 12 days (day 1 7 ) . To 

o b t a i n t h e r e t e n t i o n m e a s u r e s , i t was d e c i d e d t o use a t e s t 

d e v e l o p e d and u s e d by B a r r o n (19 70) s i n c e i t was c o m p a t i b l e 

w i t h t h e o t h e r m a t e r i a l s chosen f o r t h e p r e s e n t s t u d y . Th i s 

i n s t r u m e n t i s t e rmed t h e Astronomy T e s t (AT) and i t c o n s i s t s 

o f 24 m u l t i p l e c h o i c e i t e m s of f i v e o p t i o n s e a c h . I t i s 

d e s i g n e d t o measure i n f o r m a t i o n a c q u i r e d from t h e l e a r n i n g 

p a s s a g e a t t h e " k n o w l e d g e " and " c o m p r e h e n s i o n " l e v e l s as 

d e f i n e d i n B loom's (1956) taxonomy. Tha t t h e AT t e s t i s 

d e s i g n e d t o measure a t t h e l ower end o f t h e t a x o n o m i c s c a l e 

i s i n k e e p i n g w i t h what Ausubel (196 3) m a i n t a i n s i s t h e more 

p r o p e r f u n c t i o n of t h e advance o r g a n i z e r . He a r g u e s t h a t 
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t h e f a c i l i t a t i v e i n f l u e n c e of t h e advance o r g a n i z e r i s more 

p r o n o u n c e d when i t i s r e q u i r e d t o a i d t h e r e c a l l o f s p e c i f i c s 

and l e s s so when i t i s r e q u i r e d to f u n c t i o n a t t h e u p p e r 

l e v e l s o f t h e taxonomy. He b a s e s h i s a rgument on t h e p r e m i s e 

t h a t t h e more a b s t r a c t and g e n e r a l m a t e r i a l h a s i t s own 

b u i l t - i n o r g a n i z e r s . 

To e n s u r e t h a t answer s t o a l l t e s t i t e m s c o u l d be found 

i n t h e l e a r n i n g p a s s a g e , t h e t e s t and l e a r n i n g p a s s a g e were 

c l o s e l y s c r u t i n i z e d by t h r e e g rade n i n e s c i e n c e t e a c h e r s and 

the i n v e s t i g a t o r . The f o u r p e o p l e c o n c l u d e d t h a t b o t h 

i n s t r u m e n t s were c o m p a t i b l e . Th i s same e x e r c i s e a l s o y i e l d e d 

an answer k e y , w i t h a l l f o u r p e o p l e i n unanimous a g r e e m e n t 

as t o which o p t i o n i n each i t e m c o n s t i t u t e d t h e c o r r e c t 

r e s p o n s e . 

E x p e r i m e n t a l P r o c e d u r e s 

P r i o r t o t h e e x p e r i m e n t , a p i l o t s t u d y was c o n d u c t e d t o 

r e v e a l , and e l i m i n a t e i f n e c e s s a r y , two p o t e n t i a l t h r e a t s o f 

c o n t a m i n a t i o n t o t h e e x p e r i m e n t a l c o n d i t i o n s . The f i r s t i s 

r e l a t e d t o o b s e r v a t i o n s made by Ausube l and Y o u s s e l f (1963) 

and by Ausube l and F i t z g e r a l d ( 1 9 6 1 , 1962) who showed t h a t 

s u b j e c t s w i t h p r i o r b a c k g r o u n d knowledge i n t h e l e a r n i n g 

t a s k s c o r e d h i g h e r on t h e c r i t e r i o n t e s t t h a n more n a i v e 

s u b j e c t s b u t t h a t t h e y d e r i v e d l e s s b e n e f i t from t h e advance 

o r g a n i z e r . The s e c o n d p o t e n t i a l t h r e a t was i n t h e 
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p o s s i b i l i t y t h a t t h e AO i n any of i t s t h r e e forms ( v i s u a l , 

o r a l , p r i n t ) m igh t c o n t a i n i n f o r m a t i o n which c o u l d be u s e f u l 

i n a n s w e r i n g t h e i t e m s on t h e r e t e n t i o n t e s t , t h e r e b y p r o ­

v i d i n g an a d v a n t a g e t o t h e t r e a t m e n t g r o u p s . 

To i n v e s t i g a t e w h e t h e r e i t h e r one o r b o t h of t h e s e two 

p o t e n t i a l s i t u a t i o n s migh t be o p e r a t i v e d u r i n g t h e e x p e r i m e n t , 

t h e f o l l o w i n g c h e c k s were made. F i r s t , an e x a m i n a t i o n of t h e 

s c i e n c e c u r r i c u l u m u s e d by t h e s u b j e c t s p a r t i c i p a t i n g i n t h e 

r e s e a r c h e x p e r i m e n t s was u n d e r t a k e n . T h i s e x a m i n a t i o n 

r e v e a l e d t h a t t h e s c h o o l c u r r i c u l u m d i d n o t c o n t a i n any con­

t e n t u s e d i n t h e l e a r n i n g p a s s a g e and i t was t h e r e f o r e 

assumed t h a t p r i o r knowledge would n o t l i k e l y h a v e been 

t r a n s m i t t e d by s c h o o l i n s t r u c t i o n . 

Second , t o i n v e s t i g a t e i f p r i o r knowledge c o u l d have 

been a c q u i r e d o u t s i d e of s c h o o l t h r o u g h i n d e p e n d e n t a c t i v i t y 

o r r e a d i n g , a n o t h e r check was made. J u s t p r i o r t o r e c e i v i n g 

t h e l e a r n i n g p a s s a g e on day 3 of t h e e x p e r i m e n t , a l l p a r t i ­

c i p a t i n g s u b j e c t s were r e q u i r e d t o r e s p o n d t o a s i n g l e q u e s ­

t i o n r e l a t i n g t o t h e t o p i c o f t h e l e a r n i n g p a s s a g e . A r e v i e w 

of t h e r e s p o n s e s r e v e a l e d t h a t o n l y 10 s u b j e c t s a n s w e r e d t h e 

q u e s t i o n c o r r e c t l y . A c c o r d i n g l y i t was assumed t h a t t h e 

sample t a k e n as a group was n a i v e w i t h r e s p e c t t o t h e l e a r n i n g 

p a s s a g e u s e d i n t h e e x p e r i m e n t . 

T h i r d , t o d e t e r m i n e w h e t h e r o r n o t t h e AO i n any of i t s 

t h r e e forms ( v i s u a l , a u d i o , p r i n t ) would r e v e a l i n f o r m a t i o n 
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that could assist the treatment groups in answering test 

items, the following procedure was undertaken. Prior to 

conducting the present experiment, a sample of 56 grade nine 

students who did not participate in the experiment but who 

were exposed to the same school curriculum were given the 

advance organizer treatment in its three forms. They were 

then required to respond to the astronomy test used to 

measure retention without the benefit of having read the 

learning passage upon which the test was based. The results 

showed a mean score slightly below a chance score. On this 

basis it was concluded that the AO's did not reveal informa­

tion which could be used in answering test items. 

For the purposes of the present study, the 325 grade 

nine students were randomly assigned to three groups, two 

experimental groups and one control group. This was accom­

plished by assigning a number from 1 to 325 to each subject 

in the sample. These numbers were then randomly chosen 

without replacement and alternately assigned to one of the 

three groups. 

The school principal and 11 teachers were involved in 

executing the experimental procedures. Training sessions 

were held with them prior to the experiment during which time 

the purpose of the study was outlined, the experimental 

materials displayed and the procedures described and demon­

strated. In addition to the training sessions, written 
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instructions were given to each teacher which described in 

detail how each activity was to be carried out. Details of 

the procedures are presented in Appendices 3, 4, 5, and 6. 

For the purpose of brevity, the three groups of subjects 

are identified as follows: subjects receiving the multiple-

channel presentation of the AO are termed the MCAO group; 

subjects receiving the print AO only are termed the PAO 

group; subjects serving as controls are called the C group. 

For the first three days of the experiment, the subjects 

were exposed to their respective treatments for 5 minutes 

each day. The subjects were informed they were participating 

in an experiment and that they would be informed of the 

results when it was over. 

On day 1 of the experiment, the MCAO group received the 

"structured overview" in prescribed fashion, the PAO group 

was exposed to the AO in the print form only, and the C group 

worked on an unrelated exercise. On day 2, the MCAO group 

listened to a tape recording of the print organizer while 

simultaneously reading it from a tachistoscopic presentation 

projected onto a screen from an overhead projector. The PAO 

and C groups were exposed to the same treatment as on day 1. 

On day 3 of the experiment, both the MCAO and PAO groups 

read the print form of the advance organizer while the C group 

again engaged in an unrelated activity. At the conclusion of 

day 3 both experimental groups had received the AO in their 
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r e s p e c t i v e forms an e q u a l number of t i m e s . 

I m m e d i a t e l y f o l l o w i n g t h i s day 3 t r e a t m e n t , a l l s u b j e c t s 

were g iven 25 m i n u t e s t o r e a d and r e v i e w t h e a s t ronomy l e a r n ­

i n g p a s s a g e . A f t e r 25 m i n u t e s had e l a p s e d , a l l s u b j e c t s 

were g i v e n 30 m i n u t e s t o c o m p l e t e t h e Astronomy T e s t (AT). 

P i l o t work w i t h g r a d e n i n e s t u d e n t s n o t employed i n t h e 

e x p e r i m e n t e s t a b l i s h e d t h a t t he r e a d i n g t ime of 25 m i n u t e s 

and t h e t e s t i n g t ime of 30 m i n u t e s were a p p r o p r i a t e . The 

same AT t e s t was r e s p o n d e d t o on two o t h e r o c c a s i o n s , once 

48 h o u r s a f t e r t he f i r s t a d m i n i s t r a t i o n of t h e t e s t and a g a i n 

2 weeks a f t e r t h e f i r s t a d m i n i s t r a t i o n . Three r e t e n t i o n 

measu re s were t h u s o b t a i n e d on each s u b j e c t . F i g u r e 1 

p r e s e n t s a f low c h a r t of t h e e x p e r i m e n t a l p r o c e d u r e s . The 

p o s s i b i l i t y of t r a n s f e r e f f e c t s from one a d m i n i s t r a t i o n o f 

t h e t e s t t o a n o t h e r were m i n i m i z e d by c h a n g i n g t h e o r d e r of 

p r e s e n t a t i o n of t h e t e s t i t e m s f o r t h e s e c o n d a d m i n i s t r a t i o n 

and u s i n g t h i s new fo rma t b u t c h a n g i n g t h e p o s i t i o n o f t h e 

c o r r e c t o p t i o n i n each i t e m f o r t h e t h i r d a d m i n i s t r a t i o n . 

S t a t i s t i c a l Des ign and A n a l y s i s of t h e Data 

To accommodate t h e v a r i a b l e s i n v e s t i g a t e d i n t h i s s t u d y 

and t o answer t h e r e s e a r c h q u e s t i o n s , a two-way r e p e a t e d 

m e a s u r e s d e s i g n was u s e d . The d e s i g n i s i l l u s t r a t e d i n 

F i g u r e 2 . The t r e a t m e n t f a c t o r i s f i x e d . 

The d a t a was a n a l y z e d u s i n g a p r o g r a m c a p a b l e o f h a n d l i n g 
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Figure 2. Research design. 
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a two-way ANOVA w i t h one f a c t o r r e p e a t e d . A p o s t hoc a n a l y s i s 

a p p r o p r i a t e t o t h e d a t a and t o t h e q u e s t i o n s a s k e d was p e r ­

formed. The a c t u a l a n a l y s i s and r e p o r t i n g o f r e s u l t s a r e 

p r e s e n t e d i n t h e n e x t c h a p t e r . 

Summary 

To r e c a p i t u l a t e , C h a p t e r I I i d e n t i f i e d t h e sample u s e d 

i n t h e s t u d y . The m a t e r i a l s employed i n t h e s t u d y and t h e 

t e s t i n g i n s t r u m e n t u sed t o g a t h e r t h e d a t a were a l s o 

d e s c r i b e d and d i s c u s s e d . The e x p e r i m e n t a l p r o c e d u r e s were 

o u t l i n e d i n d e t a i l . A d e s c r i p t i o n of t h e s t a t i s t i c a l d e s i g n 

and a n a l y s i s p r o c e d u r e s c o n c l u d e d t h e c h a p t e r . 



CHAPTER I I I 

PRESENTATION AND DISCUSSION OF RESULTS 

In C h a p t e r I I I t h e r e s e a r c h p r o b l e m and t h e h y p o t h e s e s 

a s s o c i a t e d w i t h i t a r e r e i t e r a t e d . The d a t a a r e a n a l y z e d 

and t h e r e s u l t s i n t e r p r e t e d and summarized i n a s e r i e s of 

t a b l e s . Th i s i s f o l l o w e d by a d i s c u s s i o n which c o n s i d e r s 

t h e t h e o r e t i c a l and p r a c t i c a l i m p l i c a t i o n s o f t h e r e s u l t s 

from t h e t e s t i n g of t h e h y p o t h e s e s . The i m p l i c a t i o n s f o r 

f u r t h e r r e s e a r c h a r e g iven i n t h e n e x t s e c t i o n a l o n g w i t h 

t h e t h e o r e t i c a l and p r a c t i c a l c o n t r i b u t i o n s c o n s i d e r e d t o be 

made by t h e p r e s e n t s t u d y . The c h a p t e r c o n c l u d e s w i t h a 

summary. 

R e i t e r a t i o n of t h e R e s e a r c h P rob lem 

The p r e s e n t s t u d y has two main o b j e c t i v e s . The f i r s t 

i s t o d e m o n s t r a t e t h a t s u b j e c t s who a r e g iven an AO o v e r 

combined c h a n n e l s of communica t ion w i l l l e a r n more e f f e c ­

t i v e l y and r e t a i n i n f o r m a t i o n l o n g e r t h a n s u b j e c t s who e i t h e r 

r e c e i v e t h e AO in t h e t r a d i t i o n a l p r i n t form o r who do n o t 

r e c e i v e any AO a t a l l . P o s t u l a t i n g a l e a r n i n g a d v a n t a g e f o r 

t h e AO group i s c o n s i s t e n t w i t h A u s u b e l ' s (1963) c l a i m t h a t 

AO's s t a b i l i z e and o r g a n i z e t h e l e a r n e r ' s c o n c e p t u a l s y s t e m 

and c a u s e r e l e v a n t subsuming c o n c e p t s t o b e a r upon a l e a r n i n g 

t a s k . The r e s u l t , a c c o r d i n g to A u s u b e l , i s more e f f e c t i v e 
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l e a r n i n g which i s r e t a i n e d f o r a l o n g e r p e r i o d of t i m e . Th i s 

h y p o t h e s i s i s a d i r e c t e x t e n s i o n of t h e t h e o r y . 

In h y p o t h e s i z i n g t h e g r e a t e s t l e a r n i n g a d v a n t a g e f o r t h e 

m u l t i p l e c h a n n e l AO g r o u p , as o p p o s e d t o t h e p r i n t AO g r o u p , 

t h e p o s t u l a t e goes a s t e p f u r t h e r and i s an a t t e m p t a t 

a n s w e r i n g t h e c o n c e r n r a i s e d i n t h e l i t e r a t u r e o v e r t h e 

r e p o r t i n g of i n c o n s i s t e n t r e s u l t s . A r g u i n g t h a t t h e f a i l u r e 

of some s t u d i e s t o show t h a t AO's f a c i l i t a t e l e a r n i n g was due 

t o t h e i n a b i l i t y o f t h e i n v e s t i g a t o r s t o s u c c e s s f u l l y a n c h o r 

t h e AO i n t h e c o g n i t i v e s t r u c t u r e o f t h e l e a r n e r , t h e p r e s e n t 

w r i t e r s o u g h t t o overcome t h i s s h o r t c o m i n g by max imiz ing t h e 

t r e a t m e n t e f f e c t s . S u p p o r t e d by e v i d e n c e from t h e l i t e r a ­

t u r e , i t was d e c i d e d t h a t one p r e c a u t i o n which c o u l d be t a k e n 

t o e n s u r e t h a t t h e AO was s u c c e s s f u l l y a n c h o r e d was to p r e s e n t 

t h e AO o v e r s e v e r a l c h a n n e l s o f communica t ion i n combined 

f a s h i o n . 

The s e c o n d o b j e c t i v e of t h e s t u d y i s t o show t h a t where 

t h e AO f a c i l i t a t e s t h e r e t e n t i o n of k n o w l e d g e , t h e r e s u l t s 

wou ld be more p r o n o u n c e d on d e l a y e d t h a n on immed ia t e t e s t s 

of r e t e n t i o n . Th is h y p o t h e s i s s t ems from A u s u b e l ' s e x p l a n a ­

t i o n o f f o r g e t t i n g . He d e s c r i b e s i t as a p r o a c t i v e phenomenon 

which i s v i ewed as a l a t e r t e m p o r a l p h a s e of t h e s u b s u m p t i o n 

p r o c e s s c a l l e d o b l i t e r a t i v e s u b s u m p t i o n . In t h i s p r o c e s s 

new s p e c i f i c i t e m s of i n f o r m a t i o n l o s e t h e i r i d e n t i t y and 

c e a s e t o e x i s t as d i s t i n g u i s h a b l e e n t i t i e s i n t h e m s e l v e s . 
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This occurs as they are assimilated by the existing concep­

tual system. Having lost their own identity and thus fallen 

below the threshold of recall, they are now an indistinguish­

able and undissociable part of the cognitive system which 

they have modified. Ausubel postulates that the introduction 

of an advance organizer slows down the obliterative process. 

If indeed his theory is valid, then subjects exposed to the 

advance organizer should exhibit a greater retentive power 

for a longer period of time. 

The postulates inherent in these two objectives were 

examined by testing the following hypotheses in the null form: 

1. Subjects receiving an AO obtain higher scores 
on tests of retention than control subjects not 
receiving an AO, with the greatest part of the 
difference being attributable to subjects 
receiving the multiple channel presentation 
of the AO. 

2. Of the three t e s t s of re ten t ion administered, 
the th i rd t e s t of re ten t ion contr ibutes most 
to the treatment di f ference. Stated with 
reference to the sample, there w i l l be an 
advance organizer-dependent measure i n t e r ­
ac t ion; that i s , the difference in means 
between the MCAO subjects and the C subjects 
on the f i r s t re ten t ion t e s t w i l l increase on 
the th i rd re ten t ion t e s t . 

Analysis and In t e rp re t a t ion 

The o r ig ina l sample numbered 325 subjec ts . This number 

was decimated as a r e s u l t of subjects being excluded from 

the sample for several reasons. Subjects were excluded i f 

they missed any of the three re ten t ion t e s t s administered or 
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if they were absent on any of the days during which the 

treatment was given. In addition, those subjects identified 

as having prior knowledge of the learning task were dropped 

from the sample. This resulted in cells with unequal numbers. 

Accordingly, subjects were dropped randomly from those cells 

which had greater numbers of subjects than the cell with the 

least number of subjects. This left the scores of 180 sub­

jects to be analyzed. 

The research design is a two-way repeated measures 

design. The BMDP2V program (1977) was used to analyze the 

data. This program performs an F test. The F test is a 

robust one which is unaffected by some departure from variance 

equality and by moderate deviations of treatment distributions 

from normality (Keith, 1972, p. 128). 

The first hypothesis states that subjects receiving an 

AO in multiple channel fashion obtain higher mean retention 

scores than subjects receiving an AO in the print mode only 

and higher than subjects not receiving any AO at all. The 

means for the treatment groups show this prediction to be 

true. The results are presented in Table 1. With the alpha 

level established at 0.05, an analysis of variance was per­

formed to determine if the mean differences were significant. 

The results of the analysis of variance show that the differ­

ences are significant. The null hypothesis of no difference 

among treatment groups is therefore rejected. The results 
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Table 1 

Means of T r e a t m e n t Groups 

Group C l a s s i f i c a t i o n N Mean 

T r e a t m e n t one (MCAO) 60 11 .64 

T r e a t m e n t two (PAO) 60 10 .74 

C o n t r o l (C) 60 9 .09 
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of the analysis of variance are presented in Table 2. 

The analysis of variance tells us that the treatment 

factor is significant but it does not reveal where this 

significance occurs. Consequently, a post hoc analysis was 

made to determine which means differed significantly from 

each other. The Scheffe test, which is a robust post hoc 

procedure, was chosen for this purpose. The results of the 

post hoc analysis are presented in Table 3. They show that 

both treatment means differ significantly from the control 

mean but that the treatment one mean (MCAO group) is not 

significantly different from the treatment two mean (PAO 

group). 

The second hypothesis states that the mean difference 

between treatment one subjects (MCAO group) and control sub­

jects (C group) on the first retention measure will increase 

on the third retention measure. This hypothesis was tested 

because it was postulated that any facilitative action of an 

AO presented in multiple channel fashion would be more pro­

nounced on the long term rather than immediately. The means 

and standard deviations of the scores for each group involved 

in the TM (treatment-dependent measure) interaction are 

presented in Table 4. The results are in the predicted 

direction. The significance of the results in Table 4 was 

tested by subjecting the data to an analysis of variance at 

the 0.05 level. The analysis of variance shows the TM 
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Table 2 

Summary of Analysis of Variance for Treatments 

Source of Variance SS df MS F 

Treatments 601.604 2 300.802 10.04* 

Error 5302.033 177 29.955 

*p = 0.001 
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Table 3 

Scheffe Simultaneous Confidence Intervals 

for Simple Contrasts of Means for Main Effects 

Contrast of Means Scheffe Simultaneous 95% 

Confidence Intervals 

T (MCAO) - T 2 (PAO) -0.519 to 3.330 

T (MCAO) - C 1.125 to 3.975 

T 2 (PAO) - C 0.220 to 3.069 
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Table 4 

Means and Standard Deviations for Each 
Group Involved in the Test of H02 

Group Classification N Mean SD 

T1 M1 

CM-ĵ  

T1 M3 

CM 3 

Legend: T, and C = Treatment one (MCAO group) and 
Control (C group) 

M, and M^ = Retention measures one and three 

60 

60 

60 

60 

11.92 

9 .85 

11 .30 

8 .53 

3.8 

3 .7 

3.9 

3.4 
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i n t e r a c t i o n t o be s i g n i f i c a n t . The r e s u l t s a r e g i v e n i n 

Tab le 5. 

A S c h e f f e p o s t hoc t e s t was u s e d t o d e t e r m i n e where t h e 

s i g n i f i c a n t i n t e r a c t i o n was o c c u r r i n g . The r e s u l t s of t h i s 

a n a l y s i s r e v e a l t h a t t h e i n t e r a c t i o n d i d n o t o c c u r be tween 

t h e means which were p r e d i c t e d . The n u l l h y p o t h e s i s of no 

d i f f e r e n c e be tween t h e mean d i f f e r e n c e of t r e a t m e n t one s u b ­

j e c t s and c o n t r o l s u b j e c t s on measure one and t h e mean d i f ­

f e r e n c e of t r e a t m e n t one s u b j e c t s and c o n t r o l s u b j e c t s on 

measure t h r e e (T1M1 - CM..) - (T,M, - CM3) c o u l d n o t be 

r e j e c t e d a t t h e 0 .05 l e v e l of s i g n i f i c a n c e . The s e c o n d 

r e s e a r c h h y p o t h e s i s as s t a t e d was t h e r e f o r e n o t s u p p o r t e d . 

Th i s a n a l y s i s i s p r e s e n t e d i n T a b l e 6 . 

I m p l i c a t i o n s of t h e F i r s t H y p o t h e s i s 

The h y p o t h e s e s t e s t e d i n t h e p r e s e n t s t u d y a r e d e r i v e d 

from A u s u b e l ' s (196 3) t h e o r y of how t h e human n e r v o u s s y s t e m 

p r o c e s s e s and s t o r e s i n f o r m a t i o n . A u s u b e l ' s t h e o r y s t a t e s 

t h a t where e x i s t i n g c o g n i t i v e s t r u c t u r e i s c l e a r , s t a b l e and 

w e l l o r g a n i z e d , l e a r n i n g and r e t e n t i o n a r e f a c i l i t a t e d . 

C o g n i t i v e s t r u c t u r e i s p o s i t e d t o be s t r e n g t h e n e d by t h e 

advance i n t r o d u c t i o n of r e l e v a n t subsuming c o n c e p t s t e rmed 

advance o r g a n i z e r s . Advance o r g a n i z e r s a r e m e d i a t o r s which 

b r i d g e t h e gap be tween what i s known and what n e e d s t o be 

known. I n t r o d u c e d a t a h i g h e r l e v e l of a b s t r a c t i o n , g e n e r a l i t y , 
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Table 5 

Summary of Analysis of Variance for Treatments 
by Measure (TM) Interaction 

Source of Variance 

TM 

Error 

SS 

71.285 

1589.733 

df 

4 

354 

MS 

17.821 

4.491 

F 

3.97* 

*p < 0.05 
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T a b l e 6 

S c h e f f e S i m u l t a n e o u s Conf idence I n t e r v a l s f o r S imple 
C o n t r a s t s of Means f o r t h e T r e a t m e n t by 

Measure (TM) I n t e r a c t i o n 

C o n t r a s t of Means S c h e f f e S i m u l t a n e o u s 951 
Conf idence I n t e r v a l s 

(T1M]_ - CMX) - (T1M3 - CM3) 

( T l M 2 - T2M2) - (T]LM3 - T2M3) 

(T1M1 - T ^ ) - ( T l M 3 - T2M3) 

- 2 . 3 9 2 t o 0 .992 

- 3 . 2 4 2 t o 0 .142 

- 3 . 4 7 5 t o - 0 . 0 9 1 
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and i n c l u s i v e n e s s , t h e y f u n c t i o n t o m o b i l i z e r e l e v a n t e x i s t i n g 

c o n c e p t s which s e r v e as a n c h o r i n g f o c i f o r t h e i n c o r p o r a t i o n 

of new i d e a s . Th i s t h e o r y was t e s t e d w i t h h y p o t h e s i s one and 

i t was s u p p o r t e d . 

The f i r s t h y p o t h e s i s p r e d i c t e d t h a t s u b j e c t s who a r e 

p r e s e n t e d t h e AO i n m u l t i p l e c h a n n e l f a s h i o n would d e r i v e 

t h e g r e a t e s t l e a r n i n g a d v a n t a g e . Not on ly d i d s u b j e c t s who 

r e c e i v e d AO's o b t a i n h i g h e r s c o r e s on t h e AT t e s t of r e t e n ­

t i o n , b u t t h e group which was g i v e n t h e AO o v e r t h r e e c h a n ­

n e l s of communica t ion o b t a i n e d t h e h i g h e s t mean s c o r e of a l l . 

The d i f f e r e n c e s of t h e t r e a t m e n t g roups from t h e c o n t r o l group 

were shown t o be s t a t i s t i c a l l y s i g n i f i c a n t . Such a d e m o n s t r a ­

t i o n of t h e f a c i l i t a t i v e e f f e c t s of AO's has n o t a lways been 

shown. I n d e e d , r e v i e w s of AO s t u d i e s by Ba rnes and Clawson 

( 1 9 7 5 ) , Faw and W a l l e r ( 1 9 7 6 ) , and H a r t l e y and Dav ies (1976) 

p o i n t ou t t h e a m b i g u i t y of many r e s u l t s . Why was t he p r e s e n t 

s t u d y s u c c e s s f u l i n d e m o n s t r a t i n g A u s u b e l ' s c l a i m s ? Why was 

t h e m u l t i p l e c h a n n e l p r e s e n t a t i o n of t he AO s u p e r i o r t o t h e 

p r e s e n t a t i o n over t he p r i n t c h a n n e l a l o n e ? 

Th i s w r i t e r a d v a n c e s t h e a rgumen t t h a t many p r e v i o u s 

s t u d i e s were u n s u c c e s s f u l i n s u b s t a n t i a t i n g A u s u b e l ' s c l a i m s 

b e c a u s e t h e AO was n e v e r s u c c e s s f u l l y a n c h o r e d i n t h e l e a r n e r ' s 

c o g n i t i v e s t r u c t u r e . I t i s a t a u t o l o g y t o s t a t e t h a t i f t h e 

AO i s n o t a n c h o r e d , t h e p r o p o s e d b e n e f i t s of improved l e a r n i n g 

and p r o l o n g e d r e t e n t i o n do n o t o b t a i n . The t a s k , t h e n as t h e 
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present writer perceived it, was to increase the opportunity 

of successfully anchoring the AO in the cognitive structure 

of the learner. In other words, there was a planned and 

deliberate attempt to maximize treatment effects. It was 

postulated that this could be accomplished by presenting the 

AO over three channels of communication. The three channels 

chosen were the ones most frequently involved in post ele­

mentary learning, namely, the print, audio, and visual chan­

nels. This tack was obviously successful, and a theoretical 

explanation for its success is offered here. 

Ausubel states that existing concepts relevant to the 

learning task must be mobilized and brought to bear upon the 

learning task. He proposed to do this through the use of a 

print AO which along with existing concepts, bring parti­

cularized relevance to the learning task. Others sought to 

accomplish the same thing employing audio or visual AO's. A 

plausible explanation as to why many of these efforts failed 

is that the AO presented over a single channel of communica­

tion often does not exert a sufficient mobilizing influence 

to cause an optimum number of neural structures to bear upon 

a learning task. A key term in this explanation is optimum. 

This writer posits the idea that when less than an optimum 

number of neural structures are activated, only a weak 

anchoring effect results. Conversely, when many schemas 

relevant to a learning task are mobilized, a powerful 



PRESENTATION AND DISCUSSION OF RESULTS 53 

anchoring effect results. 

A fuller explanation is required to appreciate this 

reasoning. Whatever is learned through the print channel of 

communication is in all likelihood accompanied by concomitant 

and redundant learning over the audio and visual channels of 

communication. In other words, with respect to a learning 

task, one channel of communication may serve as the principal 

transmitter of stimuli to the cortex but the remaining chan­

nels of communication serve a secondary role in transmitting 

redundant information, perhaps from different but compli-

mentarv perspectives. 

Multiple channel learning has implications for the 

storing of information. Whatever is learned through each 

channel of communication is stored in overlapping fashion, 

with the learnings acquired over each channel of communication 

occupying a definite space in the nervous system in close 

proximity to each other. With respect to a particular 

learning task, whatever is learned through the principal 

channel of communication enjoys a high profile in the cogni­

tive structure but it is flanked on all sides by schemas 

which are different but complimentary and overlapping and 

which contain redundant information. All of these schemas, 

the primary one with its satellite neighbors, form the super-

ordinate schema which is the complete neural representation 

of a learned item or idea. It is this superordinate schema 
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with its subordinate parts which contains the optimum number 

of schemas related to a learning task. It is this super­

ordinate whole which must be mobilized. The AO presented in 

multiple channel fashion optimizes the chances of bringing 

the whole schematic composite to bear upon the learning task. 

When the superordinate schema is mobilized, the various 

subordinate schemas within the whole drop "cognitive hooks" 

which anchor the new idea to the conceptual system. The 

primary or principal schema within the superordinate schema 

drops the cognitive hooks with the greatest anchoring power 

while the related schemas drop secondary hooks having a 

weaker and peripheral anchoring power. The peripheral 

schemas, nevertheless, assist in anchoring the new idea to 

the existing conceptual system. A model of the superordinate' 

optimal schema explanation is presented in Figure 3. The 

solid lines indicate primary influences while the broken 

lines represent secondary influences. 

Implications of the Second Hypothesis 

The second hypothesis states in effect that the benefi­

cial effects of the AO upon retention will be demonstrated 

more dramatically on the long term rather than on the short 

term. Specifically, this interaction hypothesis states that 

the difference between treatment one subjects and control 

subjects on measure one will increase on measure three. The 
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New Idea 

. 

Figure 3. Superord ina te -Opt imal Schema Model. 



PRESENTATION AND DISCUSSION OF RESULTS 56 

hypothesis stems from Ausubel's explanation of fo rge t t ing . 

Forget t ing is explained by some theo r i s t s using a r e t r o ­

act ive design. By th i s is meant tha t subsequent learning 

experiences, which are s imi lar to but not i den t i c a l with pre ­

viously learned ma te r i a l , exer t a r e t roac t i ve ly inh ib i to ry 

effect on the re ten t ion of the previously learned mater ia l 

by v i r tue of causing confusion between the two se t s of learn­

ings. Ausubel, on the contrary , explains forge t t ing in a 

paradigm of proact ive i nh ib i t i on . In t h i s model, a l l subse­

quent learning f a l l s prey to the erosive influence of the 

conceptual izing t rend; that i s newly learned mater ia l gradually 

loses i t s d i s t i n c t i v e i den t i t y as i t becomes ass imila ted in to 

the ex i s t ing cognit ive system. Newly learned items wi l l 

therefore become indis t inguishable and no longer d issoc iable 

from the p r io r ex i s t ing conceptual system. Ausubel terms 

th i s fo rge t t ing process o b l i t e r a t i v e subsumption. He contends 

tha t AO's slow down the o b l i t e r a t i v e process , thereby main­

ta in ing newly learned items above the threshold of r e ca l l for 

a longer period of time. 

If indeed Ausubel's claims are va l id , the f a c i l i t a t i v e 

e f fec t s of the AO upon re ten t ion should be p a r t i c u l a r l y noted 

on the long term. Immediately following a learning task, the 

newly learned mate r i a l , whether aided by AO's or no t , i s more 

l ike ly to be reca l led with accuracy on immediate r e c a l l r a the r 

than on delayed r e c a l l . But even on immediate r e c a l l , subjects 
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who receive AO's do better on tests of retention because 

information is better organized in the nervous system with 

which it interacts. However, it is on delayed tests of 

retention where one would expect subjects who received the 

AO to demonstrate their superiority more forcefully. If the 

erosive influence of the conceptualizing trend is slowed 

down by the introduction of AO's as Ausubel postulates, then 

subjects not receiving AO's should be more susceptible to 

obliterative subsumption and hence have the newly learned 

items fall below the threshold of recall more rapidly. 

Since the second hypothesis as stated was rejected at 

the 0.05 level, this expectation was not supported. It is 

interesting to observe, however, two facts which show up in 

the analysis and which are evident in the interaction between 

treatments and measures depicted in Figure 4. First, the 

difference between the means of treatment one and control 

subjects on the first retention measure increases on the 

other two retention measures, with the greatest difference 

noted on the third retention measure. This occurrence is as 

predicted even though it is not statistically significant at 

the 0.05 level. Second, and equally interesting is the fact 

that the difference between treatment one and treatment two 

subjects on the first retention measure is significantly 

different from the difference between treatment one and 

treatment two subjects on the third retention measure at the 
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Mi Mi M: 

Figure 4. TM (Treatment-Dependent Measure Interaction) 
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0.05 level. This significant interaction demonstrates the 

greater effectiveness of treatment one over treatment two. 

This same conclusion can be drawn from the post hoc analysis 

given in Table 6. The 95% confidence interval for the 

(T1M1 - T2M1) - (T-^ - T2M3) contrast is -3.475 to -0.091. 

Since zero is not included in this interval, the null hypo­

thesis of no difference is rejected at the 0.05 level. The 

evidence from the present investigation leads to the con­

clusion that when an AO is presented in multiple channel 

fashion, the learning outcomes are greater than when the AO 

is presented in the print mode only. 

Ausubel's explanation of the forgetting process in terms 

of obliterative subsumption is theoretically compelling, 

especially for meaningful learning material. Equally com­

pelling is the argument that advance organizers can assist 

memory by slowing down the obliterative process. A logical 

conclusion from the theory is that this beneficial effect 

upon memory should be more evident on the long term. Although 

evidence from the present investigation supports the conclusion 

that AO's presented over combined channels of communication 

cause subjects to retain significantly more information on 

the long term than subjects who are given the AO in the print 

channel of communication only, the second hypothesis as 

stated was not supported. Why was it not supported as stated? 

An examination of Figure 4 and of the means given in 
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Table 4 shows that the control subjects scored very low ini­

tially. In fact, their mean score was barely above a chance 

score. Since there was little room for them to fall lower, 

only a slight change was recorded for the control group on 

the third measure. At the same time, the MCAO group also 

recorded only a slight drop from the first to the third 

measure. It is hypothesized that this was due to the facili­

tative action of the AO presented over three channels of 

communication. The difference between the MCAO subjects and 

the control subjects therefore remained relatively the same 

from measure one to measure three. Thus a statistical inter­

action was not possible. Instead, we see how much more 

effective with the passage of time treatment one was than 

treatment two. In demonstrating that the facilitative action 

of the AO is more dramatically apparent on the long term 

rather than immediately, the findings of the current study 

are in agreement with those of Kuhn and Novak (19 70) and 

Romberg and Wilson (1973) who also recorded significance on 

their long term tests rather than on the immediate tests. 

Implications for Further Research 

The current investigation looked for reasons to explain 

the present state of ambiguity in AO literature. The investi­

gator postulated that this is due to a failure to successfully 

anchor the AO to the learner's cognitive structure. The 
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solution offered to remediate this situation is to maximize 

the chances of anchoring the AO through the use of a multiple 

channel presentation of the AO. The solution proved success­

ful in the current study. Since the procedure is new, its 

authenticity should be determined by replicating the present 

investigation employing a different learning passage. 

The print, audio, and visual channels of communication 

were the ones combined to present the AO to the learner. It 

is unknown at this time the extent to which each channel of 

communication was responsible for successfully anchoring the 

AO. An experimental design could be devised to determine 

the relative contribution each channel of communication 

makes toward this end. Indeed, it may be determined that 

learners with unique characteristics respond differently to 

the AO presented in one learning mode or another. 

Ausubel and Fitzgerald (1962) and Grotelueschen and 

Sjogren (1968) found that verba] ability interacted signifi­

cantly with the AO. Verbal ability was also shown to be a 

significant variable by Bayuk, Proger, and Mann (1970), 

Estes (1972), and Lucas (1973). It may be important to know 

how a multiple channel presentation of an AO functions in 

subjects of different verbal abilities. 

Summary 

Chapter III saw the reiteration of the research problem 
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and h y p o t h e s e s . The d a t a were a n a l y z e d and r e p o r t e d . An 

i n t e r p r e t a t i o n of t h e r e s u l t s was f o l l o w e d by a d i s c u s s i o n 

t o e x p l a i n t h e r e s e a r c h f i n d i n g s ' . F i n a l l y , i m p l i c a t i o n s f o r 

f u r t h e r r e s e a r c h were s t a t e d . 

C o n c l u s i o n 

The p r e s e n t i n v e s t i g a t i o n a d d r e s s e d i t s e l f t o t h e p r o b l e m 

of i n c o n s i s t e n t r e s u l t s r e p o r t e d i n AO l i t e r a t u r e . The 

p r e s e n t w r i t e r p e r c e i v e d t h e p r o b l e m t o be a f a i l u r e of some 

r e s e a r c h e r s t o have t h e AO a n c h o r e d t o t h e l e a r n e r ' s c o g n i ­

t i v e s t r u c t u r e . A m u l t i p l e c h a n n e l p r e s e n t a t i o n of t h e Ao 

was p r o p o s e d a s a s o l u t i o n t o t h i s d i lemma. I f t h r o u g h 

e x p e r i m e n t a t i o n t h i s s o l u t i o n i s found t o be c o n s i s t e n t l y 

e f f e c t i v e , i t w i l l l e n d f u r t h e r c r e d e n c e t o an a l r e a d y c o g e n t 

t h e o r y . 

L e a r n i n g p s y c h o l o g i s t s and c u r r i c u l u m c o n s t r u c t o r s n e e d 

d i r e c t i o n i n o r d e r t h a t t h e i r e f f o r t s r ema in f o c u s e d . Lack 

of a s t r o n g t h e o r y - b a s e d p r o g r a m of s t u d i e s t e n d s t o l e a d t o 

d i f f u s e d , i n e f f e c t i v e and somet imes c o n f l i c t i n g c u r r i c u l u m 

d e c i s i o n s , much t o t h e d e t r i m e n t of t h e s t u d e n t . A u s u b e l ' s 

(1963) t h e o r y h a s t h e p o t e n t i a l t o compel c o n v i c t i o n and 

p r o v i d e t h e g u i d a n c e and d i r e c t i o n n e e d e d f o r c o n s t r u c t i n g 

l e a r n i n g m a t e r i a l s . 

In c o n c l u s i o n , two main c o n t r i b u t i o n s a r e p e r c e i v e d as 

h a v i n g been made t h r o u g h t h e p r e s e n t s t u d y . F i r s t , t h e r e i s 
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the contribution to theory. If, as the results from the 

present investigation appear to indicate, the postulated 

benefits of AO's are realized with a greater degree of 

effectiveness through a multiple channel presentation, it 

may indicate as argued by the present writer that an optimum 

number of relevant, subsuming concepts need to be mobilized 

in order for the AO to realize its full potential in facili­

tating learning. Second, there is the contribution to school 

learning. If the multiple channel presentation of the AO is 

found to be consistently effective, it will indicate how 

curriculum efforts should be orchestrated to enhance school 

learning. There will be strong implications for the strategy 

which should be employed in organizing, preparing, and 

presenting school learning material. 
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Two words which scientists find extremely useful are 

"similar" and "different". These terms assist them in making 

comparisons. Various characteristics may serve as the basis 

for a comparison. For example, you might compare people on the 

basis of similarities or differences in their relative height, 

weight, or strength. You might also base your comparison on 

more than one measure. If you considered the height and weight 

together, you could compare people on the basis of their body 

build. 

In like fashion, astronomers use the terms "similar" 

and "different" to make comparisons between stars. However, 

comparisons between stars are made on the basis of color, 

brightness, surface temperature, size and mass rather than 

height, weight or strength. Astronomers can also base their 

comparisons on more than one measure. Stars can be compared 

on the basis of both color and brightness through the use of 

something astronomers call an H - R diagram. 

Stars, like people, appear to change as they get older-

Suppose you were interested in finding out how people's height 

changes as they get older. You could do this in several ways. 

One way to do it is to take groups of people of various ages, 

measure their height, and compare differences in height between 

the various age groups. In like fashion, astronomers determine 

how stars change as they get older- Within certain limits, the 
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astrnomers can approximate the ages of various stars. Then 

they compare older and younger stars in terms of characteristics 

such as sizs, color, etc. In this way, astrinomers can hypothesiz 

hypothesize about how stars change with age. 
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GENERAL INSTRUCTIONS TO ALL TEACHERS 

1. Be certain that none of the materials are kept by the students 

nor seen by the students outside of the experimental 

situations. 

2. Do not tell the students that there will be a test two and 

a test three. 

3. Do tell the students that they will write a test following 

the reading of the booklet entitled "Stars". This is 

outlined to you for the Wednesday, June 1, program. 
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INSTRUCTIONS TO TEACHERS RESPONSIBLE FOR TREATMENT ONE SUBJECTS 

General Instructions: Follow the general instructions. 

Monday, May 30: Materials - Transparency entitled "Similar -

Different". 

Directions - Project the transparency on the 

screen and in five minutes explain the diagram. 

The following text will help you make the 

explanation. You can read it directly from 

this sheet. After your five-minute explanation, 

allow a maximum of five minutes for student 

questions and discussion. 

Text To Help you Explain The Diagram 

Before starting, say this very important note:"Try to keep in 

mind what we are talking about this morning because it will 

help you to understand better what you will be given to read 

on Wednesday." 

1. Display portion of transparency relating to comparisons 

between people. Say: "I have indicated in this diagram a number 

of ways in which people can be compared. We can compare people 

on the basis of their (point to the words) weight, height and 

strength." 

2. Continue to say: "Please notice two things I have tried to 

show through the diagram. First, the basis for our comparisons 
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frequently vary according to the age of the individuals being 

compared. For example, as people get older, (point to the word 

'age') the weight, height and strength change. As an example, 

your height and strength increased from infancy to your teenage 

years. When you begin to get very old later on, your height will 

decrease slightly and you will not be as strong. Similarly with 

your weight. It increases from the time you are born. After a 

while it stabilizes, but then when you reach middle life, say 

around forty years of age, you tend to get a bit heavier. The 

second thing I have tried to show you through this diagram is 

that we can sometimes base our comparisons on more than one 

measure. For example, to compare people on the basis of their 

body builds, we would consider both height and weight together. 

(Point to the diagram where this is shown.) A person who is 

short and heavy would be said to have a heavy build. One who is 

tall and does not weigh very much would be said to have a 

slender or slight body build. A person whose weight is in the 

right proportion to his height would be said to have a medium 

build. Last of all, we can say that two people differ in their 

strength; that is, one may be stronger than the other- Two 

people can also differ in their weight. Or again, two people 

may be similar in their height, one being as tall as the other." 

3. Display the whole diagram. Say: "Astronomer use the terms 

similar and different to make comparisons between stars. (Point 

to the three underlined words.) However, comparisons between 

stars are made on the basis of their relative (point to the 

words) mass, size, surface temperature, brightness and color, 
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rather than (point to the words) weight, height and strength." 

4. Continue saying: "Notice two things about this diagram. 

First, as with people, the characteristics of stars change with 

age. For example, (point to the words) the color, brightness, 

size and surface temperature are not the same for young stars 

as they ars for older stars. (Point to the word 'age' and 

continue saying...) We can therefore know something about the 

age of stars by noting the color, brightness, surface temperature 

temperature, etc. of the star. The second thing I want you to 

note about this diagram is that astronomers can also base their 

comparisons on more than one measure. For example, stars can be 

compared on the basis of both color and brightness through the 

use of something astronomers call an H - R diagram. (Point to 

this on the transparency.) As an example, if a star has a certain 

brightness and color, (point to these two words) it is placed 

in one part of the H - R diagram. Stars having a different 

brightness are placed in another part of the H - R diagram. 

5. Lastly, we can say that stars differ from one another in any 

of their characteristics. One star may be brighter than another 

or have a different color. (Point to these two underlined words.) 

Or stars may be similar to one another in that they have the 

same surface temperature. (Point to the underlined word.) 

NOTE: NOW ALLOW A MAXIMUM OF FIVE MINUTES FOR STUDENT INPUT AND 

QUESTIONS, KEEPING THE DIAGRAM IN VIEW. REMOVE THE DIAGRAM 

AFTER FIVE MINUTES AND STOP THE DISCUSSION. 
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Tuesday, May 31: Materials - Transparencies (#1 and #2) of the 

print organizer. 

- Tape recording of what is on the 

transparency (7.5 'speed) 

- Shield for tachistoscopic presentati 

presentation. 

Directions - Load the tape on the tape recorder 

and cue it to the start of the tape. Mount 

transparency on the overhead projector. VERY 

IMPORTANT NOTE: Before starting, tell students 

to try and keep in mind what they will hear and 

read since it will help them understand what 

they will be given to read on Wednesday. Start 

the tape recorder (leave enough lead on the tape 

so that the machine is running at the proper 

speed when the audio voice begins) and expose 

the first frame of the transparency. Be sure 

that the 3 or 4 lines which are to be exposed 

are properly showing. Continue exposing the 

frames as indicated by the beep. 

Wednesday, June 1: Materials - Print organizers (on sheets of 

paper 

-Booklets entitled "Stars" 

-AT tests (first administration) 

Directions - Pass out the print organizer and 

tell student that they have five minutes to read 

its contents over several times. VERY IMPORTANT 
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NOTE: Tell them to try and keep the contents 

of what they are reading in mind since it will 

be helpful when they read something else on 

Wednesday. At the end of five minutes collect 

all the sheets. Next pass out the booklets 

entitled "Stars". Tell the students you will 

allow 25 minutes for reading it and that 

immediately following the reading they will 

write a test based on what they read. At the end 

of 25 minutes collect the booklets and pass out 

the AT test (first administration) face down. 

Allow 30 minutes for the test. At the end of 30 

minutes tell the students to lay down their 

pencils. Collect the tests and bring them to 

the principal's office. 

Friday, June 3: Materials - AT test (second administration) 

Directions - Administer the test in the same 

way you did on Wednesday. Again allow 30 minutes 

for writing. Return the completed tests to the 

principal's office. 

Wednesday, June 15: Materials - AT test (third administration) 

Directions - Administer the test as you did 

the previous ones. Allow 30 minutes for writing. 

Collect the tests and return them to the 

principal's office. 
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INSTRUCTIONS TO TEACHERS RESPONSIBLE FOR TREATMENT TWO SUBJECTS 

General Instructions: Follow the general instructions. 

Monday, May 30: Materials - Print advance organizer (on sheets) 

Directions - Pass out the print advance organizer 

and tell the students they have 5 minutes to read 

its contents over several times. VERY IMPORTANT 

NOTE: Tell the students to try and keep the 

contents of what they are reading in mind since 

it will be helpful when they read something else 

on Wednesday. At the end of 5 minutes, collect 

all the sheets. 

Tuesday, May 31: Materials - Print advance organizer 

Directions - Follow the same directions as 

for Monday. Be sure to mention the very important 

note given above. 

Wednesday, June 1: Materials - Print advance organizer 

- Booklet entitled "Stars" 

- AT test (first administration) 

Directions- Use the print advance organizer 

again as on Monday. Be sure to mention the very 

important note given above. After collecting the 

print advance organizer at the end of 5 minutes, 

pass out the booklets entitled "Stars". Tell the 

students you will allow 25 minutes for reading 

it and that immediately following that, they will 
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write a test based on what they read. At the end 

of 25 minutes collect the booklets and pass out 

the AT test (first administration) face down. 

Allow 30 minutes for the test. At the end of 

30 minutes tell the students to lay down their 

pencils. Collect the tests and return them to 

the principal's office. 

Materials - AT test (second administration) 

Directions - Administer the test in the same 

way you did on Wednesday. Again allow 30 minutes 

for writing. Return the completed tests to the 

principal's office. 

15: Materials - AT test (third administration) 

Directions - Administer the test as you did 

the previous ones. Allow 30 minutes for writing. 

Return the completed tests to the principal's 

office. 
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INSTRUCTIONS TO TEACHERS RESPONSIBLE FOR CONTROL SUBJECTS 

General Instructions: Follow the general instructions. 

Monday, May 30: Materials - None 

Directions - Tell the students that they are 

taking part in an experiment and that they will 

be given something to do on Wednesday. In the 

meantime they may prepare for their next class. 

Tuesday, May 31: Materials - None 

Directions - Allow students to read, study or 

do school assignments. 

Wednesday, June 1: Materials - Booklets entitled "Stars" 

- AT test (first administration) 

Directions - Pass out the booklets entitled 

"Stars". Tell the students you will allow 25 

minutes for reading it and that immediately 

following that, they will write a test based 

on what they read.. At ,"the end of 25 minutes 

collect the booklets and pass out the test 

face down. Allow 30 minutes for the test. 

At the end of 30 minutes tell the students to 

lay down their pencils. Collect the tests and 

bring them to the principal's office. 

Friday, June 3: Materials - AT test (second administration) 

Directions - Administer the test in the same 

way you did on Wednesday. Again all 
ow 30 



APPENDIX 6 97 

minutes to write the test. Return the completed 

tests to the principal's office. 

Wednesday, June 15: Materials - AT test (third administration) 

Directions - Administer the test as you did 

the previous ones. Allow 30 minutes for writing. 

Collect the tests and return them to the 

principal's office. 
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ASTRONOMY TEST 

STUDENT'S NAME (Print): 

DIRECTIONS: Print your name in the appropriate space above. For each 
question circle the letter which represents the best answer for that 
question. Circle only one letter for each question. If you feel you 
have circled a wrong answer, erase it or caress it out completely and 
then circle your new answer. 

1. The H-R diagram indicates that 
a. There are stars with all combinations of brightness, surface 

temperature, size and mass. 
b. As one descends the main squence, the stars become progressively 

hotter. 
c. Most stars are in the giant sequence. 
d. The hottest stars are in the dwarf squence. 
e. None of the above. 

2. On the HSR diagram, our sun is placed 
a. In the center of the giant sequence. 
b. Among the white dwarfs. 
c. At the top of the main sequence. 
d. At the bottom of the main sequence. 
e. None of the above. 

3. Stars differ least in 
a. Brightness 
b. Size 
c. Mass 
d. Surface Temperature 
e. Life Span 

4. The color of the hottest stars is 
aa Blue 
b. Red 
c. Orange 
d. Yellow 
e. White 

5. Stars are placed in the H-R diagram according to their 
a. Brightness and luminosity 
b. Luminosity and color 
c. Temperature and size. 
d. Color and size. 
e. None of the above. 

6. What causes stars to assume the shape of a sphere? 
a. Heat 
b. Gravity 
c. Atomic energy 
d. Mass 
e. Particle attraction 
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7- Which of the following occurs in highly luminous stars? 
a. Conversion of helium into carbon 
b. Conversion of hydrogen into helium 
c. Conversion of carbon into heavier elements. 
d. All of the above 
e. None of the above 

8. A star will remain stable until 
a. It becomes a nova 
b. It converts all the hydrogen in its central region into helium 
c. Its temperature reaches 100 million degrees 
d. It converts all the helium in its outer region into carbon 
e. None of the above. 

9. If a proto-star is exceedingly large, the star focmed will at first 
be a 

a. yellow dwarf star 
b. Blue star 
c. White star 
d. Read dwarf star 
e. Either B or C 

10. Compression of gas and dust particles in a globule causes a (n) 
a. Increase in temperature 
b. Decrease in mass 
c. Loss of color 
d. Increase in area 
e. All of the above 

11. Which of the following statements about the age of stars is false? 
a. Most stars are 10 to 20 million years old 
b. Some stars in our galaxy are in the process of being formed. 
c. Highly luminous stars usually have a shorter life span than less 

luminous stars. 
d. Some stars in our galaxy are in the process of dying 
e. None of the above (all the statements are true) 

12. Which of the following statements about the temperature of stars 
is false? 

a. Surface temperatures between stars range from 5000 - 100,000 
degrees Fahrenheit 

b. The'temperature at the center of some stars may reach 10 million 
degrees Fahrenheit 

c. The temperature of a star fluctuates during its life span 
d. Surface temperature is unrelated to color 
e. None of the above (all statements are true). 
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Which of the following statements about the color of stars is false? 
A star may have several colors during its life span 
Surface temperature is unrelated to color 
The colors of stars are more pronounced when viewed through a telescope 
Blae- stars are hotter than yellow stars 
None of the above (all the statements are true). 

Which of the following statements about the size of stars if false? 
The largest stars have diameters 3,000 times greater than the sun 
The size of a star depends upon the size of the gas and dust cloitil 
from which it is originally formed 
Stars differ more in size than they do in mass 
The smallest stars have diameters about 400 times less than the sun 
None of the above (all the statements are true). 

The brightest stars are 
First magnitude 
Second magnitude 
Third magnitude 
Fourth magnitude 
Tenth magnitude 

Which of the following statements about the brightness of stars 
is false? 
Some stars are 1 million times brighter than the sun 
Some stars are 1 million times fainter than the sun 

, Stars differ more in brightness than they do in mass 
Stars differ less in brightness than they do in apparent 

magnitude. 
None of the sJbova (all the statements are true). 

About how many stars are vis'tble to the naked eye from any one 
point on earth 
2000 
6000 
100,000 
Half a million 
Many billions 

The color of the coolest stars is 
Blue 
Red 
Orange 
Yellow 
White 

Differences in the colors between stars in directly due to 
Size 
Mass 
Age 
Brightness 
None of the above 
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20. Which of the following stars might not be found in the main 
a. Blue dwarf star 
b. White dwarf star 
c. Yellow dwarf star 
d. Orange dwarf star 
e. Red dwarf star 

21. A nova is a (n) 
a. Star that can no longer be placed on the H-R diagram 
b. Exploding star 
c. Star that is invisible 
d. Mature star 
e. Newly born star 

22. 

a. 
b. 
c. 
d. 
e. 

The scale by which stars are ranked according to their brightness 
is arranged so that there is a difference in brightness of 

times between magnitudes. 
irnra 
2 i 
6 
100 
None of the above 

23. The mass of an object is 
a. It's relative size compared to the sun 
b. It's weight 
c. The amount of matter it contains 
d. Dependent upon gravity 
e. None of the above 

24. The most luminous stars area 
the sun. 

a. 50 
b. 3000 
c. 5000 
d. 100,000 
e. one million 

tineas as luminous 
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LEARNING PASSAGE 

STARS 

On a clear moonless night the stars seem countless. But this 

is not really so. Astronomers long ago counted the stars that can 

be seen without insturments and discovered that about 2,000 cm be 

seen from any one place at a given time. All told, there are about 

6,000 stars visible to the unaided eye in both the Northern and 

Southern Hemispheres of the earth, T7ith a telescope you can see 

many more stars and each time a larger telescope in developed, 

still more stars come into view, Galileo's little telescope revealed 

half a million stars, but today, v.dth the 200-inch teicsco,-e on 

Polomar Mountain, many billions of stars can hp seen. All stars are 

so far away that they appear only as. points of light in the mesi; 

powerful telescopes. In fact, the nearest star in 2.5 trillion miles 

away, while many stars are more then a thousand times farther away 

still. 

Stars differ from one another in a number of ways. One of the 

ways in which they differ .is in their luminosity, that is, in their actus! 

brightness. When we look at the night sky, wc note -i once that some-

stars are brighter than others. The- brightcss sfors 'me called 

first-magnitude stars. The nest bright ess are the second-magnitude, 

and so on. Classified in the sixth magnitude are those star.': which 

are just visible to the unaided eye. The scale is. so arranged that-
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Page Two 

there is a difference in brightness of 21 times between magnitudes, 

thus making the first-magnitude stars 100 time: as bright as those of 

the sixth magnitude. These magnitudes are called epparent magnitudes 

because they represent the appearance of the stars. A star may appear 

brighter than other stars for one of two reasons: first, it may 

actually be brighter than most stars or secondly, it may be closer 

to us than most stare and so appear brighter. Astronomers call the 

°ctual brightness of a star its luminosity. The luminosity rang-.; 

of stars is extremely great, with the most luminous stars being e 

million times brighter than the sun and the least iuminsue stars being 

a million times fainter than the suxu 

A careful look at the ijight sky repeals that the stars 

differ îi color as T-rsil as apparent magnitude. '"'ome stars shine 

with -• beautiful and incense white light while others have a mdd'r 

hue. These colors are more pronounced in the telescope, which shot* :;• 

that stars range in color from re.d, thro urn orange, yellow and 

white, to a brilliant blue. This difference in color is ;'se to g 

difference in ^urf"ce terrp. eraturc. The res stars, "-its surf-a: e 

tern] eratureas o± about a,000 degrees Fahrenheit, are the ceo-irŝ t g:,a 

are only red hot. The blue st?rs, '-'hose surface te:g erasure.: soar 

to 100,000 l^rT^;:.z or more:, are the hottest stars a^ are '-1 g-~hot. 

Stars differ not only in luminosity but 

largest stars have diameters 3>000 times the 

also in siae. 

diameter of 'he 
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while the smallest s t a r s , xvhosc diameters measur' only 

1/LOO tha t of the sun, are no la rger than our ovm moon. However 

s t a r s d i f f e r l e s s in mass than in s i s e because the l " rger s t a r s are 

l e s s dense than the smaller ones, ("The ma - of any object i s the 

amount of matter i t con ta ins . ) The most massive s t ^ r s have about i>0 

times the mass of the sun, the l e a s t massive one- about 1/25. 

Are the re s t a r s with a l l combinations of luminosi ty , surface 

f n p ^ r a t u r e , s i s e and mass*? The mawer i s no. Only ^ert '- in 

s c i c ina t i ons are found and t h i s fac t was noted by two famous jstronomer3, 

; i T.e named Tjner T rertssprung and an American at Princeton Universi ty 

by the name of Henry Norris Russe l l . I t can h< shown most eas i ly 

o i a chert which astronomers c=>ll the Hertsserune~Ru°sell diagram 

or U-R diagram for -°nort. (This d iTram is shown on the l a s t jape 

of t h i s rassege*) You w i l l not ice t h r t +he color i s marked along 

ere bottom of the diegr-m. Luminosity, in term-- of tin _,un, i s 

aarsed along the sir a. 

Host of the s t a r - f a l l inside ^ t rack 1 hat begins with highly 

Jir-^'nous blue s t a r s and runs d i ' - o n r l l y down the diagram 

•.reeling with f a in t red c tor_ . This t rack i~ called th< main sequence.. 

Luminosity, temperature, ^±ze end w s,, . ill grow s t ead i ly t 'mli . r from 

the to'- to the bottom of th^ m- in se uence. At th'- to; of hhe main 

reuuanc : a re blue s t a r s which are 100,000 tini' . ' ; Luminous ae the a n , 

V>ey have surface temrera tures of about 100,000 decrees Fahrenhei t , " 

di ' -^eter approximately 20 time" t h a t of the sun and th< y aias fP times 

a~' massive. 
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Pa a/ Four 

As wo d e s c e n d t h e main s e u e n c e , we e n c o u n t e r s t a r - t h ' t a r e 

p r o g r e s s i v e ! } ' - c o o l e r . C o n s e q u e n t l y , t h e c o l o r s of t h e . t a r . , cn.onr> 

from b l u e t o w h i t e , y e l l o w , orange and f i n a J l y r e d , . t t h ' sam^ 

t i m e t h e s t a r s grow l e s ? l u m i n o u s , s m a l l e r and l> " •; ma' - ± , o . At t h e 

bo t tom of t h e main " e a u e n c e , we f i n d r e d " t a r - , t h a i i s a r e f ro ; 1 / 100 

down t o 1 / 1 0 , 0 0 0 ~~ l u m i n o u s a= t h e oun. Th ^y n v u r f s r i t . ij e r -

a t u r e ° of a b o u t ^ , 0 0 0 d e g r e e s P ? h r e n h e i J , u i a m e t - r " bou t o n e - f o u r t h 

o r l e s s t h a n t ^ s of sl-e sun and t h e y - re a o o u t o n e - f i f t h o r I ~ ; 

as m a s s i v e . The s t a r - of a l l t h ~ mr i n s e^uenc 1 ' ar- ell r J >+-i*-eey 

oTr 11 s t a r s , Cc^ e c i ~ l l y t n e r-t ' r 5 i n t h e l ower ., r l wh ich a r e c a ' 2 ' 

Hw?rf s t a r s . Our own sun f i t s i n t o t h ye l low o r t i o n o* tb^ o j in 

e a u e n c e ' , d i " r-on - - u s i t l y g ' l l ^ d / -alio1 fi-.r-rf . t ' " . n,t e i rr> 

s t n r s a t t h e bo t tom o r t h e main a ( uence a r e r a l l ' - d r d en ' r f ^ . 

However , n o t 11 t h e a t Y_ f t i n t o t h e meie > LC . f a r ' 

i - a n o t h e r ban*- t o *\r- r i g h t - b " c h be. i e - e - a in J o r e 

and d o ; " e upv " r e ^o t h e r± h t ~ 11 _d f c " i n t ' j n i ^ , , Th . r 

s t a r s , tvni ch a r e "i, Jea<--t - ' 0 , <' > f i r " ' "id n'r " ' -> a^ 

c o r r e ""or d i n g <-olo;r "mi t h e main ~e u e n c e , a r . enr. u a i i i ' ; .u 

t o b^ , r e r y J a j g e , Th" d i a m e t e r o a gx . i s t ' < r i_ oo^u ' i1 * m/ 

th<~ d i a m e t e r of m a i n - c -ucne "" ' r of >>rr<„ 'onui i <- ! ^ , Th. 

l e r g e s t t a r , i n t h i " se - U T S r r r - d 'e ' j r i >// a J t1 r d 

g i a n t s . 

You v i J J n o t i c e " n o t h e r \r nd g Jon r t i ' so , rx t h e I - a a 

c o n s i s t i n g of i r e r y r ' r e - t a r s of e x c e p t i o n a l J u i i i o ' i t , , The e 

s t a r e . , e ' l l c d a u , e r g i a n t s , a r e t h e ve rv lar,_ t ! no 1 ' + " r 'id rae ' . -
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If pc F i v e 

i n c o l o r from r e d t o b l u e . Two of t h e s u p e r g i ' n t - t a r s r e 

B e t e l g e u s e , t h e b r i g h t red s t r i n t h e f a m i i i >r corn t e l l a t i o 1 of 

O r i o n , and A n t a r e s , a l s o a b r i g h t r e d o t a r , i n t in c o n s t _1J a t i on of 

S c o r p i o . B e t e l g e u s e , w i t h i t s d i a m e t e r of &DO r i l l l o n m i l e - , i , 

so l a r g e t h a t i f p u t i n }-lace of t h e sun a t t h e c e n t e r of t : e oJ a r 

s y s t e m , i t would e x t e n d beyond M e r c u r y , Venus , t h „ ' r t h ' n o ? - r , 

t o t h e o r b i t of t h e ^ l ^ n e t J u s i t e r . 

F i n a l l y you w i l l n o t i c e o t n e r u t a r o i n t h e loT e r i e i P p - r t 

of t h e d i a g r a m . Th^se v e r y s m a l l s t a r s a r e laaxnai " l i t d" r f s , 

a l t h o u g h some 3 rc y e l l o w i n c ^ l o r , and some b l u e . 

The ^ t a r s form : g i _ p n t i c _y- tcm which v a e l l t h e - J i x p . 

lome t i m e " e a eak of i t a^ o u r ~-l'evsy b e c a u s e t h e r e T' o t} . u r 3 t 

vast , d i s t a n c e s from o u r o im. 

The t a r a i n o u r ^ ""t of t ; *- p l a y are n o v i n - in 0 . P i a - M m o , 

much l i k e a _i _ r g of b"e , t u t b e - u s e d i f u i ^ r_ .o / a ' t , f ' , p ' 

do n o t seem t o u~ t o be . ic / i r g v~ry u- t . ' n f g c f , h m e n r , t i i 

m a j o r i t y of t h - t a r are nio s r ~-> ; I ' j • d of d t o "i1 mi erg. - L O J . T 

w i t h some mo v i n e even f a t e r , i r c u u n m , f o r - ' 1.-, t h t r i - ' t 

o r a n g e . t a r i n t h e const* l l g f Ion of B o o t e s , h xs r l o ^ L t y o; ' in.1 

p e r s e c o n d . Cur ran i s mo v ine i n t h , d i r e c t i o n o r t h co; t e l i r b i o n 

of H e r c u l e s w i t h ' speed of 3" m i l e r e r s e c o n d . 
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Stars differ not only in brightness, color, surface 

temperature, size and mass, but also in age. Some of the stars 

we see in the heavens are very young while others arc very old. 

Although stars are being born in our galaxy today, other stars are 

dying. Moreover, stars have different life -pans. While some burn 

themselves out in 10 or 20 million years, others, regardless of the 

fact that they are already billions of years old, will continue 

shining for additional billions of years. 

A star, astronomers now believe, begins its life as a great 

cloud of gas and dust which gravity causes to contract and assume 

the shape of a sphere. It is not yet a star, but only a gigantic dark 

globe referred to by astronomers as a proto-star or globule. As 

gravity causes the sphere to shrink more and more, it begins to 

grow hot. If you have ever pumped up a bicycle tire, you may have 

noticed that the pun. gets hot* This occurred because the temperature 

of the air increased as it was compressed into the tire. Similarly, 

the temperature of the gas at the center of the globule rises as the 

outer layers of gas squeese more and more and cause the globule to 

contract. Ultimately, the gas becomes red hot. The globule has now 

become a star. It is a. red star of giant sise, shining dimly with 

irregular fluctuations in its brightness. 

Contraction continues, causing the center of the star to grow 

even hotter. In time, the center may reach a temperature of 10 million 

degrees Fahreheit or more causing a very important change to take 

place0 This temperature is high enough to make , ossible the atomic 

reaction by which hydrogen i s transformed into helium. 
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Four hydrogen atoms combine to form one helium atom, A loss of 

mass occurs in this transformation, with the loss in mass being 

converted into energy. This process, incidentally, also takes place 

in our sun» The star now possesses a source of energy at its- center. 

The outward push of the heated gas and the radiation from it balance 

the inward pull of gravity resulting in the star settling into the 

-steady state which it will maintain for most of its life. 

The size of the original cloud determines how long it takes 

the star to settle down and what it will be like. If the cloud is 

exceedingly big, it contracts more rapidly because the force of 

gravity is greaster* In this case it may take 100,000 years for the 

star to settle down; when it does, it is a highly luminous blue or 

white star. A smaller cloud takes longer, becoming a less luminous 

yellow dwarf or eaed dwarf stara 

When a star' has settled down, it has taken its place in the 

main sequence* You will recall from previous pages that the great 

majority of stars form an array that begins with the highly luminous 

blue stars and ends with the small cool stars, referred to as red 

dwarfs. With the help of the H-R diagram, as shown on the last page, 

we can chart the evolution of a typical star. How long a star stays 

in its place in the main sequence depends upon how rapidly it uses 

up its supply of hydrogen. As the hydrogen is converted into helium 

at the center of the star a core of helium is formed, A star remains 

stable until is has converted all the hydrogen in its central region 

into helium. You might think this would happen more quickly in a 

dwarf star than in a more massive blue star. But just the opposite 

is true because the conversion of hydrogen into helium occurs so-
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much more rapidly in the more massive star, 

A highly luminous star may remain on the main sequence for only 

10 million years, using up its hydrogen at a tremendous rate in 

spendthrift fashion, A less luminous star may take from 10 billion 

to 20 billion years to exhaust Its hydrogen supply. Once a star has 

exhausted all the hydrogen in its central region, an important change 

takes place. The star now begins to consume the hydrogen in the 

layer or shell around the helium core resulting in the interior of 

the star becoming sufficiently hot to cause the outer regions of the 

star to swell un and grow larger. As the star expands, the surface is 

not only larger oat al°o farther from the central source of heat. 

As a result, it grovrs cooler and the star no longer belongs to the 

main sequence. 

The st3r Is now on ics way to be-oming a red giant. For a 

time, It is unstable ard becomes a variable star, but eventually 

it becomes a red giSiSt with a diameter a hundred times greater than 

the star's original diameter. TTien tne helium core has grown to the 

extent that it accounts for about 40 percent of the star's mass, it 

begins to contract, causing its temperature to rise to about 2.50 

million degrees Fahrenheit* At this temperature another atomic 

reaction begins« Three heJ.ium atoms unite to form one carbon atom. 

The star now has two sources of energy: first, the conversion of 

hydrogen into helium in the shell around the core and, second, 

the conversion of helium Into carbon in the core. What -
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happens from this point on is not known with certainty. According 

to one theory, the star begins to grow hotter, and its color goes 

through a series of changes, with the red giant becoming in turn 

an orange giant, a yellow giant, a white giant, and a blue giant. 

The final chapters in a star's history depend upon how massive 

it was to begin with. If it was only a little more massive than 

the sun, it is now near the end of its career because it has just 

about exhausted all of its atomic fuel. Soon it can generate heat 

and light only by further contraction. The star is now shrinking 

rapidly and on its way to becoming a white dwarf. Although the 

star is now dying, It apparently does not always give up easily. 

It may become a nova, perhaps a repeating nova, blowing off shells 

of gas in one or more terrific explosions. Finally, it becomes a 

white dwarf, perhaps no larger than the moon, and is so tightly 

compressed that a spoonful of its material weighs several tons. 

It no longer has any source of heat and light and is cooling off 

so that one day It will be just a cold, dead sphere. 

Highly luminous stars, which are comparatively rare, have a 

different life history. One of these stars continues to produce 

energy even after it has converted much of the helium in its core 

into carbon because it develops three zones of energy production. 

In addition to producing helium from hydrogen and carbon from helium, 

It begins to convert the carbon at the center of the core into 

heavier elements. In this way, scientists now believe, the heavier-
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chemical elements are created in the interior of stars. But 

because of the tremendous temperatures involved, the giant star 

may become extremely unstable during the closing <afcapiers of "Its 

life. If it explodes, it becomes a supernova, a million times 

more luminous than it was originally. But after the explosion, it 

is only a dwarf white star surrounded by a complex tangle of 

gaseous clouds and filaments. It, too, will grow dimmer with the 

passage of time and finally go out. 
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The City University of New York 
Graduate Center: 33 West 42 Street, New York, N. Y 10036 

September 30, 1969 

Richard F. Barron 
Research Intern 
Syracuse University 
Reading Research Center 
732 Ostrom Avenue 
Syracuse, New York 13210 

Dear Mr. Barron: 

Thank you very much for your letter of September 17 and for the 
accompanying materials. 

Your notion of "structured overviews" is quite compatible with my 
view of meaningful reception learning. I would regard them as a special 
form of organizer the aim of x̂ hich is to relate new concepts to be learned 
to the relevant body of related concepts already existing in cognitive struc­
ture. In contrast to traditional organizers they deal only with conceptual 
relationships as opposed to both conceptual and propositional (principles) 
relationships. Thus they serve a more limited function. However I would see 
no incompatibility between using both types simultaneously. "The structured 
overview" is a short-hand, telegraphic, and graphic way of indicating rela­
tionships between new and existing concepts that can supplement a more general 
type of organizer that presents the relationship (in prose form) of a body of 
organizing concepts and principles both to established knowledge and to the 
learning task. Insofar as it is at a higher level of generality, inclusive­
ness and abstraction than the learning task, I would think that "organizer" 
would be a better term than "overview" (perhaps one might call it a graphic 
conceptual organizer). In my opinion the technique definitely has merit % 
and promise and should undoubtedly be pursued further. 

With best wishes, 

Sincerely, 

David P. Ausubel 
Professor and Program Head 

DPArsp 
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O A K L A N D U N I V E R S I T Y Rochester, Michigan 48063 

SCHOOL OF EDUCATION 
Area 313/377-3050 

June 22 , 1976 

A l b e r t Lavrigne 
6 8 Heber t S t r e e t 
G a t i n e a u , Quebec 
CANADA 

Dear A l b e r t : 

Realizing that time is an important factor for you at this point, I 
am sending you some of the materials you requested (and a few things you did 
not ask for). This package should contain: 

1. Correspondence to Ausubel (dated Sept. 1969) inquiring whether or not 
he felt the structured overview assumed the properties of an advance 
organizer. I believe that you will find his reply interesting^ 

2. Copies of the studies undertaken with Stone and with McCann. These 
were taken from the NRC yearbooks. I shall try to find copies of 
the complete (unedited) manuscripts and mail these to you in the 
near future, 

3. Materials (i.e. , overview, organizer, and criterion measure) from the 
Cooper, Stone, and McCann studies. I have been unable to locate 
a copy of the passage used in the astronomy study. I will continue 
to search for this in stored materials at home. 

If I can provide any additional assistance to you, please feel free to 
call upon me. As I recall money was tight when I was a doctoral student — 
If need be call me (collect) at 313-377-3065. 

Best wishes , 

Ricrfard Barron 
A s s o c i a t e P r o f e s s o r 

RB/jy 

E n c l o s u r e s 
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QUESTION TO DETERMINE THE NAIVETE OF THE SAMPLE WITH 

RESPECT TO THE LEARNING TASK 

Print the name of one First-Magnitude star. If you know 

the name of one but cannot spell it, simply print it the way it 

sounds. If you cannot name a First-Magnitude star, do not be 

surprised. Many students can't. Pass in your blank sheet anyway. 

The name of a First-Magnitude star is 
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ABSTRACT OF 

An Empirical Investigation of the Effects on Learning 
and Retention of a Multiple Channel Presentation 

of an Advance Organizer! 

Ausubel (1963) claims that new information is acquired 

in terms of what is already known. Existing concepts which 

are more inclusive and general than the new information to be 

acquired and which are relevant to the learning task at hand 

interact in a meaningful way with the new information and 

anchor it to the existing cognitive structure. He further 

postulates that cognitive structure is hierarchically organ­

ized, with the most inclusive concepts subsuming less inclu­

sive concepts and principles as well as specific items of 

information. He says that learning occurs in this way when 

cognitive structure is clear, stable, and well organized. 

Ausubel postulates that learning can be facilitated 

through pedagogical intervention. This he claims can be 

done through the use of advance organizers. Advance organ­

izers are relevant statements formulated at a higher level 

of generality and inclusiveness than the learning task itself. 

Introduced in advance of a learning task, they serve to 

organize and clarify the cognitive structure. Since the 

advance organizers are written using language and analogies 

1 J. Albert C. Lavigne, doctoral thesis presented to 
the School of Graduate Studies of the University of Ottawa, 
Ontario, 1980, xiii-123 p. 
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a l r e a d y f a m i l i a r t o t h e l e a r n e r , t h e y e i t h e r m o b i l i z e 

e x i s t i n g r e l e v a n t c o n c e p t s or p r o v i d e them where none e x i s t . 

There i s some q u e s t i o n i n t h e l i t e r a t u r e abou t t h e 

e f f e c t i v e n e s s of advance o r g a n i z e r s as l e a r n i n g t o o l s . The 

i n v e s t i g a t o r r e a s o n s t h a t where advance o r g a n i z e r s f a i l t o 

f a c i l i t a t e l e a r n i n g , t h e y have n o t been s u c c e s s f u l l y a n c h o r e d 

i n t h e c o g n i t i v e s t r u c t u r e of t h e l e a r n e r . The p u r p o s e of 

t h e p r e s e n t s t u d y , t h e r e f o r e , i s t o maximize t h e c h a n c e s of 

s u c c e s s f u l l y a n c h o r i n g t h e advance o r g a n i z e r . The i n v e s t i ­

g a t o r p o s t u l a t e d t h a t t h i s c o u l d be done t h r o u g h a m u l t i p l e 

c h a n n e l p r e s e n t a t i o n of t h e advance o r g a n i z e r . 

The s u b j e c t s were 32 5 g r a d e n i n e s t u d e n t s i n an u r b a n -

r u r a l New Brunswick s c h o o l d i s t r i c t . These s u b j e c t s were 

randomly a s s i g n e d t o two e x p e r i m e n t a l g roups and one c o n t r o l 

g r o u p . The e x p e r i m e n t a l g roups were e x p o s e d t o t h r e e f i v e -

m i n u t e t r e a t m e n t s on t h r e e c o n s e c u t i v e days w h i l e t h e c o n t r o l 

s u b j e c t s worked on u n r e l a t e d a c t i v i t i e s . 

I m m e d i a t e l y f o l l o w i n g t h e t r e a t m e n t on t h e t h i r d d a y , 

a l l s u b j e c t s , i n c l u d i n g c o n t r o l s u b j e c t s , were g i v e n a 

l e a r n i n g p a s s a g e of a p p r o x i m a t e l y 2 300 words t o r e a d . Th i s 

was f o l l o w e d i m m e d i a t e l y by a r e t e n t i o n t e s t . The same 

r e t e n t i o n t e s t was g i v e n t w i c e a g a i n , once a f t e r a two-day 

d e l a y and a g a i n a f t e r a f u r t h e r d e l a y of t w e l v e d a y s . 

A n a l y s i s of t h e r e t e n t i o n s c o r e s r e v e a l e d t h a t s u b j e c t s 

who were p r e s e n t e d t h e advance o r g a n i z e r i n m u l t i p l e c h a n n e l 
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fashion did significantly better (p=0.05) than control sub­

jects who did not receive any advance organizer. They also 

did better than the treatment two subjects who received the 

advance organizer in the print form only, although the dif­

ference was not statistically significant. Furthermore, it 

was found that subjects who were presented the advance 

organizer in multiple channel fashion retained significantly 

more information on the third administration of the test 

than treatment two subjects who only received the advance 

organizer in print form. 


