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' ABSTRACT

\ ‘ Il T = _— \
: L ‘ " THE USE OF INSTRUCTIONAL | . . .
\ - ILLUSTRATIONS TO ACCOMBANY
Lo * . PROSE AND THE LEARNING
Y ~ a EFFECTS ON UNIVERSITY STUDENTS

! K v !
! \ '
\ ) . Heather MacKenzie Lee \ B

-\ > ' - ) . ' » ’ y H ‘
. , : \ 1
This study examined the effects of functionally designed

‘ picturges on prose learning. The matheméi_;enic effects of\pictures

'

and th effects ‘of p1ctures on memory oVer time were also

-
.

.
|
|
|

1 examined. In order to acknowledge the practu:al aim of educa-'

'tional research, methodological gui'delmes for creatlng mdre
| o ‘

representatlve experinents Wére applied.. The éubjects were 78

' undergraduate students who were randomly ass1gned to. one oé four
experlmental condltlons. prose + Q_J.ctures, prose only:, ,prqse +\
pictures (overt) and prose + pipéufes (covert). Before 'the
experiment began, eubjects were asked to~‘c'ompl'et':_e the NelsoL

-

Denny Readlng Test (NDRT). "~ An immediate posttest was

¥

admlnxstered followed by three and 51x week delayed posttes S.

A regression analy51s indicated that theiﬂDRT was én excel-

P R it At I U ER
» .

<

lent predictor. of posttest scores, A repeated neasures lanalysm

— - - -

of. the multiple choice dependent measure revealed grea'\tekr overall

-

effects for the prose .+ pictures group when compared with the -
prose + pictures (o‘veftf group. 'Repeated measures analysis of

‘ i
.the free recall dependent measure indicated a substantial drop in

gscores over time for the prose~0nly group. Lo

4

Results of this study indlcated differential advantageS for

111ustrated text accordlng to the nature Lcf:' the dependent m\a-

—

sure, Addltlonally, mathemegen"fc/: stra.tegles.appeared to lnter-

/

fere with learning in more neturalﬁist‘ic settin@g.

. o . '
.y . - [ IS - !
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Introduction

‘

‘While the time may be far off when we "can identify an

*

.1nstructlonal problem and then faultlessly select the preper

1nstruct1qna1 mix to solve 1t" (Allen, 1971, p. 12), the
educatioﬁe}\technolpgist, among other things,ris challenge& to
continue working toward laying a foundation for a theory of

-

.instructional media. Indeed, a brief look' at the history of
media research shows that we are on th& right track, for
instiuctibnal media .research has matured.

Prior to'1950[ research was characterized by evaluative

o

Y

comparisons where, for example, leqrning from film was
compared to learning from an 1nstructlonal“presentatlon. A

more systematlc approach to problems in 1nstruct10nal medlav

o

arose in the 50's with‘the military‘research programs on

instruectional film and programmed instruction. Durihg this
time, (mid 50's to mid 60's) with the advent of educational
television, the cycle of evaluative research was repeated ?sV'
-reeeérchers.aimed at demonstrating the valde of televisiog as
a substitute for cenveﬁtional teaching. While the more public
and commercial intereefe of programmed initruetion and

educational television rose and fell, a base of solid research

was being. established {Allen, 1971). .




o

]

This base has been built upon the interest created in

instrugxional media research and the hypotheses generated by
the eéily (although often evaluative and nonscientific)

studies. 1In additioQ,,lhe intensive military studies used a
. hd 3

systematic approach to research as they dealt with a number of
. = N = ' :' /

psychological, productibp, and utilization variables in their
2 ,
. ' . . M . ’
film and programmed instruction researé¢h. This helped to

refine educational research questions and illustrated the-

folly of assigning generalized and all inclusive attributes.
) . ¢ A

to specific classes of m&dia under all conditions (Allen, AN

/

1971).'_ 4 ,

N

Today, instructional media research is slowly building

upon the base supplied by its forerunners as it reaches for

useful theories of instructional media. This is evidenced in

¢

the development of two research areas which have important
implications for future progress; three-way interaction fﬁj

studies and research on the structure and sequencing, of

-

instruction.: Regarding the former, discussions by Salomon &
/ . ‘

‘ /
Snow (1968), and Salomon (1970) illustrate an attempt to
o " :
discover the unique attributes of instructional media .and
their relationships to.the performance of particular

psychological functions with different kinds of learners. The

- ;

latter research area is contributﬁng to our knowlhgge of the
- Y o .

4 Iy 3 > ‘ - »
proper use of instructional materials. Some results'of this,
Ty

work are evident in the heirarchical chachteristics of
content (eqg. Schallert, 1976, Shimmerlik, 1978, and Meyer,

Note 1) and the use of advance organizers (Ausubel, 1960 and

1

) : ‘

»

S e
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)

" Barnes & Clawson, 1975 followed by Lawton & Wanska's (1977)
reply and Mayer & Bromage (1980) to name a few. Other

factors relating to 'learner actions that lead to increased’

a - *
learning are also being investigated. These inclPude the use .
' : . , \ T
of headings, behavioral objectives, elaboration techniques
\

and questioning strategles. Applications of thli\work are
becomlng evident in many high school and unlverslty

textbooks.‘ ' e

There is a growing research interest in the effects on
learning of the most widely used supplement to printed '
instruction - pictures (Brody & Legenza, 1980). In the past,

pictures were included in instructional textbooks because it
was thought that they increased 1ear;er interest and added °
attractiveness to the printed page. This general sentiment
promoted thefdesign of~pic§orial materials based on aesthetic
criteria (Levin & ﬁesgold, 1978). .The;e is mounting !
empirical>evidence however that pictures can also add t; the
instructional effectiveness of the printed page. The current
study f?cused on this (pkcture?prose) aspect of media
research.. | .

As with other media researéh,.picture research has its
roots in two areas of lnves%lgatlon. the psychological
egfects of 111ustrat10ns and the proper instructional usé of
illustrations. Information about the influence of pictures
on learning began wiéh the progress in'unde@§tandﬁnglthe
psychological effects of pictorial stimuli. KpoWlton's
(1966) description of logical and ;nhlogical pictures helped.

* .'n

o
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to develop operative-coneeptions of pictorial stimuli. In

the last 15 years, headway“hés been made in the area of
pictorial information and sébrage.a,Shepard (196?) discoveréd
the largeacapacity ofspictgtial recognition memory and Bower
(1972) illustrated the surprising efficacy of mentél'imagery
’fof verbal learging. Paivio's (1971) reseaféh proéides,

evidence that combined encoding (e@gépictures\énd words) ‘

' “ \ t
_leads to optimal learning.

i

"In studying the retentive effects of pictures, Peeck
/

~

(1974) showed that memory performance‘igkbetter with pictures®
£han their verbal counterparts. Split-~brain stﬁaies
(Wittrock, 1978) supply physioloéicaf\evidence of thé

separate storage of verbal-sequential information in the left
préin and spatial pictorial-simultaneous information in‘the
right<brain. These works suggeét that:illustratioﬁs have an:

] ~ . N .
important psychological effect on learning and may provide. -

\\\,//ivinst;uctional effectiveness far beyord their interest

Al

generptiq§ and'mofivational funqtions.

in addition to investigations of the psychological‘
effects of pictures on learning, other research is studying
the instrqctional‘effectiveness of particulbr atgributes of

illustrations. Duchastel (1978) and Levin (1979) have begun

to sort out the functions that illustrations can perform and .

S~ '

- to identify the ways in which illustrations should be
“ designed and used in each case. Between them, they have
'proposed eleven fuctions of pictures in‘prose. ‘Duchastel, s

three global functions, (motivational, explicative and o

rd

ey -

%
!
3
j

B
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retentiondal) encompass Levin's eight more specific functions,

(decoration, renumeration, motivation, reiteration, ’

.

representation, organlzatlon, interpretation and

L transformetion). Accordlng to these aufhors, plctures based

solely on aesthetic criteria do not contribute to improved
)
pfbse }earning. They suggest that "prose pictgres" designed
to; for example, explaln or organize text 1nformatlon, will
contrlbute to prose learning. Duchastel s emphasis on a
"systemaéic application of an illustrative strategy" (1578.
p- 30) is a progreselve step ‘toward further refinement of
plcture/prose reéearch and ultlmately, a theory of‘

instruction within”the limits of the medium..

Included in investigations aimed\e$ improving the

instructional effectiQeness of the printed page is the

developlng area of mathenfagenic research. The term '
"mathemagenic" was coined by Rothkopf (1970) to refer to .

student behevior relevantxpo the achievement of instructional’

» -

objectives. Rothkopf contends that, in a sense, the student

has complete veto power over learning, since without some

actjvity on his part the instructional objectives can never
be achieved - "You can lead a horse to water but the only,

)

water that gets into his stomach is what he drinks" (1970,
P 400). -

Research on mafhemagenicnbehayior has almost exclu-
sively, considered instructional sg;ategies using- the ﬁrint
medium. This has resulped in some valuable instructional

3

design information, particularly with research on advance '
. L. ; .

P

T
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’

orgénizers and questioning strategies. Results of recéht

studies illustrate the possibility that pictures in texts can

also serve mathemagenic functions by encouraging the learner °

to overtly or covertly review just read material (Snowman &

Cunningham, 1973 and Brody &~Légenza, 198Q).

4

This more detailed, analyticai~approach to research on

text illustrations is helping to add to our knowledge about
the instructional effectiveness of pictures and how they
function psychologically. The nature -bf this’reséarch‘
however: often necessitates a detachment from the real world-
of ﬁducation. Salomon & Clark (1977) point out‘that;dﬁ media

research emphasizes internal validity, representativeness, or

external validity is often lost. THus, in spite of the

improved quality of educational research (including of course.

research on text illustration) outcomes often fall short of
accomplishing the important objective of improving.

educational practise.

Statément of the Problem

\

This thesis attempted to apply the knowledge gained from °
educational research on: pictorial information processing,

picture functions and mathemagenic behavior to the design of

an instructional segment for a specific group of adult

Ll

learners. In order to ack29w1edge the practical aim o

A e

e A ot

.

.a
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global generallzatlons (Snowman, 1978).

As educatlonal research movesw;way

A B
g
e

& o
¥ ' ~
.
{ )
)
B .,

from att;%pts at
: 5 ’
it was hoped that
P

~ ?

this experiment would contribute to knowledge concerning the

. speciﬁ}c area invgstigated.

.
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. - : ' Literature Review a, — —
P ’ . *
\. The three major objectives of media.research are:
- Al

%\
\

(1)

effects of media on learning. ' -

-

\ . L .
(2) To obtain knowledge about the instructional effectiveness
\ \

' of %\chosen mediu@. .- ’ '
- > (3) To enhance Ehe practise of education through providing
-and eJSluqting improved meaia, materials, pfocedures ana
techpolgsies. -
\ .
*dn éhis,éhapter, each of these areas will be examined i;
- - - a : .

"the conte i of picture/prose research. Finally, this study

! ¢

will attempt to address these aims 'of educational research in
gf an .instructional segment;

"the design

v ‘ - e

N E -

o

-~ . Picture/Prose Research

'Evidence QE a Functional Role for Pittures

*

To increase our understanding of‘the psychological -

s

4

~t

—
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characterized by the remarkablé accuracy (far exceeding/ﬁ

typical verbal performance) that people exhibit in reccgnizing

) pictures -they have seen before. There is little doubt then,h\

that adults remember pigtures better than words. The effects
of pictures on adults prose learning, however have naot heen
established to any extent. This is due in Part to the

scarcity of research addressing the question. 'Indeed; the

bulk of picture/prose research has concerned children's

learning. : R
o

0 f\. (3 s LY
In her review of the research on illustrations in books
v ~

for children, Concannon (1975) concluded that "pictures
& »

serving as é?tivating factors actually do not contribute

o ‘ Vi ,
significantly to the child's ability to decode" (p. 256). ’//

Many df these early studies compared standard textbooks with
- and without the existing\illustrations (eg. Weintraub (1960),
covéred the illustration for the no picture condition). These
results discredit the use of expensive tgxt illustrations for
ijotiVational purposes only anq point to the need for a more
“‘fdﬁéti0n31~approach to the design of text illugirations (i.e.
' pased on their relation tosthe learning proéess).
ievin & Lesgold (1978)Iapplied a systematic approach to
the review of children'sqpictufe/prose literature, the bulk of
which appeared after Concannon's review. An important aspect
of their review is the consoli&atioq*of results from studies ,
which d}d employ a functional approach to the Qelection of
illustrations. The function of pictures’/ in the Levin and

Lesgold review was to overlap the story content in order to

o a. ‘
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Y"concretize" the ideas in the story. This function.is

b\ N

described by Duchastel (1978) as explicative and by Levin

/ : -
{1979) as reiterative or representational. Levin and Lesgold

~

" ‘concluded that there is solid evideﬁce that pictures ‘
. facilitate prose learhing in children. SR o
- : Thé Levin & Lesd®ld review holﬁéjpromise for the’
selection of text illustrﬁzibns>based on their relation to the
léarning process. Most of these children's studies, however,
use prose ;Eterials and methodologies which\make generaliza-
tion tofadult learning difficult, if not impossible.
- ) Typicaliy, the childrens' studies examined the learning
effects of pictures accompanying story-like prose presentéd
orally: Results of these studies supply lit;le informétin re—
garding the.learning effects of pictu;e% accompanying expos-
itory, often dry prose read silgntly — the usual adult learn-
ing situation. The following works provide some infprma%ion

regarding the . psychological functions of pictures in adult

prose learning and the related implications for instructional
- .

design. - ‘

_Psychological Functions of Pictures

The work of Alan éaivio\on the role of higher mental‘pro—
cesses in human learning (1971) suppliés.perhaps the strongest
psychological evidence of the potential learning benefits of
‘pictures in prose. According to his "dual-coding" theory,
there exists’ two independent sto;age systems, one for Qerbal

symbolic processes and the other for non-verbal imagery pro-

cesses. This hypothesis, SXich continues to gain empirical
‘\\ . .
*




TR g e

N

g

[ B e

-

suppoft, assumes that pictures aré'edcoded bothl as visual
~ images and as Qerbal codes whereas words are not aiways
.encoded in a dual manner. 7 :
Concrete words which easily evoke' referent images are
encoded in a similar fashion to pictﬁres (i.e. dual codes).
Tﬁefincreased availabilitonf both codes (or ccd;ng.
redundancy) increases the probability of item ieéaﬁl because
the ‘response can be retrieved from eithér code. More abstract
words however, do not eiokelréferent images and are therefore
R encoded oﬁly vérbally making retrieval more difficuit. Thus,
_memory performance/increases as a function of the availability
| of both codes (from abstract words to/#oncrete words, to
pictures presented alone, to pictures plus words).
Although few in numbé}, the following studies provide

A
additional information regarding the psychological functions

of pictures in pfose for adult learning.: Using under- _
graduates, Royer and Qab1é~(l976) studied the effects of five
versions of an initial physics passage on the comprehension of

[y

a subsequent abstract passage related in content to the firit.
These five veréio;s were, abstract with analogies, concrete,
unembellished abstract or a control passage. The first three
conditions Qere significantly more effective thap the remain-
ing.two in facilitating recall of the ensuing abstract text.
Of particular importance here was thénfacﬁvthat the
illustrated passage was as effective a *"knowledge bfidge" as

the concrete passage and the passage containing verbal

analogies.

¥ N
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Bernard, .Petersen and Ally (1981) also found similar
"knowledge bridge" effects o? an image and its verbal
counterpart. Using content from the.séiences, they found no
immediate effect with a verbal and pictorial organizer versus
no organizer, but on a delayed test (2 weeks later)
significant differences were found between the organizer
treatments, control, and placebo groups. These findipgé
provide support for Paivio's (1971) work on the retentive

effects of pictures over time.

In the two above stuaies, pictures, whether alone or -

embedded in a pre-passage, were used for the same general

]

purpose. When placed before the material to be learned, they
served ‘a reféntional function (Duchastel, }978) or in Levin's '
'(1979) bermin?logy, an ipterpretat}on funétfén., These j
functions are supported by Ausubel's (1960) advance orgaqjﬁer
| , /

. . 7
theory that to understand new knowledge, one must relaté it to

existing knowledge. Results of these studies are‘iﬁ;ortant in

’ -
o

that they point to an instructional role for pictures in adult
prose learning. ‘

Finally, a study using undergraduates was conducted by
Sch@artz) Kulhavy, and Finlay (Note 2). They investigated the
learning effects of spatially organized verbal daterial

embedded in a map. On a map of an imaginary island, 16 -

features were either spatially referenced (map group), listed
oth{de the island (list group), or excluded from the map (

(control group). All subjécts studied the map before them as
. o :
they listened to a "sensible narrative" about events on the
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‘related textual information. Levin's (1979) description of

Véorrespond to each theory.

13
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island. The map group significantly oﬁtperfo:med the list and
control groups en the factuai recali of the narrativé. Thesg
authors feel that their results support the contention that
when thg sgatial arrangement of map information is
meaningfully related to passage content, people appear to use
the specific fiqural information as a device for storing

the function of the organization image in prose learning very
closely approximates the function Schwartz, Kulhavy and Finlay

achieved with their map.

Functional Design of Pictures for Instructional Texts

~~~This evidence from psychological investigations of the

" effects of pictures on prose learning provides guidelines for

the design of pictures for instructional texts. The current . _
stﬁéy at@empted_to apply some of these guidélines to the .
design of an instructional seyment. ‘

The above studies and, in fact, most childrens’ studies
have emphasized materials based on math and the sciences.%‘fn
order to represent othér contentwstudied in most univegsisies,
this study used content ffom the Humapitiés. The prose
passage used in this expegiment was a comparative discussion'

P

of three major theories of learning. As dictated by the

nature of the passage, illustrations were designed to

VNG . e et St e e % e
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"\ Organizational Function

Due to the combarative nature of the passage, pictures
were designed to serve an qrgénizational function (Le¥Th,
1979). 1In orderlégen to make the text information more inte-
. / [N

grated, major concepts of each of the three theories discussed
/ \ . ' .

ig the text were placed within the corresponding picture. In’

.

keeping with thelresults of the Schwartz, Kulhavy and Finlay
szﬁdy (Note 2), spatial ;}range?ent of these concepts were

- meaningfﬁily related to the passage content.

. Representation Function .- ' —

-

' ,ﬂévin (1979) and Duschastel (1978), 'in outlining their
functions for pictures in prose, makefit.clear that these
functions are not mutually exclusive. Thus, the orchestration
‘of roles is an important factor when designing pictufes to
illustrate text. 1In.addition to the organizational role’ N
discussed above,‘twofother functions were served by the

, pictures in this study as dict#ted by the passage character.
Due to the abstract nature of the paéfage conteﬁt, (i.e.
learning theory), pictures also served a representation
function. According to Levin, a represehtational picﬁure
provides a second modality Ehrough which the text information
caé be rep;é;entgd in the brain (i.e. visually in the right
brain and vefbally in the left). This picture functiOn‘hélps
to render abstract prose more concrete (Paivio, 1971). |

N

According to Paivio, this dual-coding of information would

(4

also servé to increase the strength of the memory trace.

Thus, the representatioanunction of the pictures should serve

to aid long term retention of the prose. . -, .

° ' ’

14
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pictures on. prose learnlng over tlme,‘the current study was

designed to measure immediate-and long term retention. One

T : ’ e 15
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. Transfordation Function . - . . ~~
g 2 e .

. . ’ o e .

Until recently, little, if any, attention has been paid
to pictures serving a transformation function. According to

o . . )
o .

Levin, these picture types serve as mnemohic devices and are
hypothesized to Yielﬁ'tﬂe very greatest prose 1e§rning

bepefits by maki‘ng text informa‘ti-on more memorable: - Based on 1.
associative léarning thqprieg, a nominal stimulus is

"transferred“.intoisomgthing more memorable (e.g. picture).

S
bl

The transformation type of picture is hypothesized to be

particularly appropriafé for easy to understand but difficult

to remember prose.’ This function was utilized here to

-~
R

. 3 . ‘
mnemonically code the major characteristics of each theory. -

' -
o

Retention Across Time - .

T,

. Given the psychologlcal research ev1dence of the’ -
retentlve effects of plctures over time, a functional plctﬂre

de81gned to a1d “1learning of prose 1nformatlon, when reproddced

) %

at recall, could assist the learngr in remembering e%ements of

/
that 1nformat10n. In ‘order then to investigate the éffec@% of

. - 2

problem with this method of analysis is that. generalizations ?‘.
are limited by the confougding of bistory in the intervals ‘ ;
LY ’ .

.

between tests (Snow, 1974).;.This history effect: exists in i

nature however, and is therefore.representafive of most school
learning situations. - : - ,

~ . P -

1
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' Mathemégeﬁic Effects of Pictures
While the fﬁnctional desjign of pictures i; an\iﬁportant

element ié'any picture/prose study, ;his alone cannot ensure !
prose learning effects. What the subject does with this
carefully Besigned aid to processing determines, to a éreat
extent, what he will 1e§§n (remember the horse and the water).
Rothkopf (19703 has defined three classes of mathemagenic
activities. Classes I and-II are directly observéble and

controllable, consisting of orienting the student into the

vicinity of the educational objects and having him prgecure -

‘them. Class III activities refer to what is commonly called

reading and consist of the transldtion, segmentation and

not as observable or controllab%g. Althoﬁgh Rothkopf applies
his theory'£o learning from reaéiﬁg, mathemagenic "activities
are of part{cular concern to this study which investigates
leagﬁing from pictures. |

There ére a few studies using college students which do
shed some light on the mathemagenic funcéidns of pictures in
prose. Snowman and Cunningham (1973) conducted the first
investigation of.the use of pictorialrlllustrations within a
maghemagenic‘framework. Aé measured by factual recall, they
?6und that having_students generate téeir own pictures can
have the same mathemagenic e€ffect as én;wering questions after

a learning segment. The authors postulated that direction to

6vertly answer a question or generate a picture torced th

-

. subject to review what havfiad just read in order to respond.

> .

&

o~

,,,processing of instructional materials. These activities are "
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/Mathemagenic effects were also found by Brody and Legenza

(1980). 1In their study, overview type pictufes or pictures

. "t

depicting a specific incident were placed before or after a

narrative passage. When placed after the passage, both .

picture types resulted'inmsignificant increases in learning of
factual information:and content .specific incidences. These
authors also suggested that pictures served a review functiqpfl’
ih that they promoted thé covert rehersal of the just read
materials. ’ oL

A final study inéo{ving mathemagenic behawjor%and of

particular relevance to this thesis was conducted by Dean and

Kulhavy (1981). They employed a strateg& involving the
manipulation of the degree to which subjects were forced to
process a spatial organizer (map) and measured the resulting
effect on comprehehsion.of the accompanyihg prose passage.
Results showed that subjects who were required to overtly
label each feature on the m}p outpgrformed subjects who
processed the same map with the features already included.
These résulté sdbport the inpéfprétation of Snowman and
bunningham (1975) that learning. is facilitated when oveft
reéponses are reéuireq; providing such a response is relevent,
it increased attentign to that which is tg be learned.

Thus, sﬁgdenté may not process a giQen aid to prose
learning merel& becausé it is there. In order for the deeper, -
Class III math;magenic'behavior to occur, the learners' atten-

4 Y

tion must first be 'drawn to the<§id, The abagve studies sup- '

! . »
port Rothkopf's contention that deeper mathemagenic activities

)
{ . -
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" can be modified by direction. The’current study took this
into considera\tion by at-te?”npting fio influence mathemagenic
behavi‘or in the processing of the'pictc')ria,l aids. This was
done for some experimental groups by placing a question under

each piéEure. Thisg question was intended to encourage
* o ~
subjects to look at the illustration. In an attempt to

influence the degree to which subjects processed the pictures

(i.e. engaged in mathemagenic activity), directions to
]
overtly ahswer the questions were included for one

' -~

experimental group.

Regarding the positioning of pictures in prose, these
1 | .

studies found that a pictorial aid stimulated mathemagenic
activity in the post—conditon. It caused the learner to

. [ 4
overtly or covertly review just read material and attempt to
' : ' e

\\ tie it in with the picture (Brody & Legenza, 1980), construct

S

3

a picture (Snowman & Cunningham, 1975) or label a picture

(Dean & Kulhavy, 1981). 1In well controlled studies, it is

-

easy to dictate when a subject views a picture. A student
s ) L
reading his text at home however, may demonstrate numerous

idiosyncratic behaviors which could thwart any intended

¢ .
positioning effects of pictures (eg. leafing through to "see"
the pictures before reading).
In keeping with the practical aims of this study,

pictures‘ were not placed in "pre" and "post"” conditions but ,
, .

were intersperse'd. Interspersing represented the layout of

most college texts and also acknowledged individual student

\

learning styles. Based on formative evaluation of the

. ]
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materialls, anva‘tt;ampt’was made to place the piéturés v
approp;;ately. They were placed so as not to interfere w‘ith
the pr'esenta‘tion of verbal ideas and break the sﬁbjects') "traiﬁ )
of tho::ght“». In order to adhere somewhat to Rothkopf's
gu’idelines. the cérrespor_n]ing picture appeared after
presentation of the main idea .of each theory.

-

Methodoiogical Issues in Educational Research

. ~ - .
While the improved quality of educational research has ©

- begun to deepen Qur understanding of the psychological’

functions of pictures and how to use pictures in instrfgiion,

" other aspects of the research discussed make practical .

applicat.idn of this new knowledge\ difficult (eg. - s
unrepresentative passages). Salomon and Clark (1977)

» i + i L. -
described this lack of representativeness -as the major reason '

-

for the failure of educdqtional research to improve educational
practice:
* N - ; .
. One of the major purposes of media research is
to deepen the understanding of what functions
media attributes can accomplish for different
tasks. It must emphasize, first and foremost
interndl wvalidity: If the researcher wishes
to ascribe a particular effect or function.to
a particular attribute, neatness .-of experi-
mental comparision is necessarily called for.
This calls for carefully arranged experimeénts
in which only the desired variables are
_allowed to vary according to the researcher's
. rationale. -However, when such is carefully
done according to the canons of methodology, -
something of utmost importance is lost -
namely, representativeness of external ; ) ‘
validity. (Salomon & Clark, 977, p. 106) .

[
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Identification of this need for more representative

research began with Brunswick's concern that laboratory

psychological research which isolated perceptuél cue variables
. ' - -
from their natural context was misleading (Sngw, 1974).

\

Brunswick felt that the éipe];imenter must adéist his research
methodolog))\ to fit the phénomenon rather than trying to force
the phenomenon to adapt to thae experimenter. Brunswick's
ideas, however, remain largely ignored 1n experimental

research. These methodological issues were relevant to the

aim of this thesis in that they offered valuable guidelines '
for creating more representative educational experiments.

A number of bapers have been addressed to this issue (eg.

‘" Bracht & Glass, 1968, Shulman, 1970, and Snow, 1974). These

reviewers agree that true representative design, with regards

to population validity for example, is practically .

_unattainable due to the inaccessibilitiy of the target

population. As a compromise, Snow (1974) offers helpful
strategies for quasi-representative designs. Below is a

. L]
discussion of how some of these strategies were applied to the

methodology of this thesis.

'

Intraexperiment observation - It is quite possible that .
the habitual note taker or underliner would find treatments

requiring passive reading unnatural, even disruptive. In the

‘Brody & Legenza (1980) study, for‘example, subjects were not '
f

allowed to mark pages or tilrn back. When encouraged to use’
their usval study habits, approximately 75%, of pilot test

subjects for the current study underlined or took notes.

S

20
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- (Gellner, Note 3) and is particularly relevant to the present

&
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Thus, in order to reduce the artificiality of study conditions -
in the current investigation, subjects for the main experiment
were not restricted in the way they studied the passage.

Extraexperiment observation - Snow (1974) notes that many

experiments are inserted into midyear school days with no s

thought to the content into which they are intruding. Ofteﬁ,

the material to be learned in the experiment is not continuous

with -the subject matter of the course. In order to avoid ) '
these novelty effects, the Subject matter was relevant to the
course cdntept of the Organizational Behavior classes used. ' o
In addition, every attempt was made to insert this relevant - :
material at the appropriate time in the‘school year as déemed
by the‘course instructors. ' % . 3

Subject aptitudes - In spite of the fact that subject ' T

\

aptitudes may have substantial 'effects on subsequent

performance on learning tasks, most research in the realm of

prose processing has rarely taken aptitudes into account
’

(Gellner, Note 3). The investigator should at least include

those student variables which are reasonably relevant to his

[RNPIRERRR |

éxperimental and dependent variables (Snow, 1974). This is - L

important for adding information about generalizations and

-also helps to explain the effects achieved (Be;nard, Note 4).

Reading ability is one aptitude that has been isolatéd as a

o

power ful contributor to overall variance amongst subjects

3

2 .

H
study of prose learning. “Thus, the Nelson Denny Reading Test

was administered as an aptitude measure in this study.

~ . vl
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Duration of treatment — @‘requentl'y-', experimén“ts are

{ '

reported in which/ subjects have been engaged with the learning

material for only a few minutes (Snow, 1974). This is another
area where conventional 'r;’esearch is almost consistently
unrepresentative. Ideally, having subj—ects study the passage

at home as they would most reading assignments would provide

the most representative duration of treatment. Although not

practical here. due to the possibility that some subjects would

not "do their homework", this more representative duration of
treatment is a methodological avenue which should be explored

‘ ,
in the future. As a compromise to Snow's advice and in an

attempt to avoid rushing subjects, a strict time limit was not-

announced. A pilot‘ test indicated that. 20 minutes was o .

adequate reading time.

Analysis of treatment - With respect to the analysis of

trgétment, there are two areas where curre’nt £gsearch lacks
represer;tativeness. One limitation of the %esearéh ‘to date is
that most studies measure learning in terms of factual recall _
alone.  Perhaps the most important factor in determining how

)

much -subjects” retain from @ prose passage is comprehension

’

(eg. Royer & Cable, '1975) rather than mere factual

regurgitation. In'this study, total free recall and

comprehénsion was measured along with factual .recall. .

e
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Secondly, there is scant research attention given to

7

rétenftion across ‘time. "It is of little wvalue to the
practicing educator to discoveér that a given aid has only an
effect on immediate learning" (Gellner, Note 3). An important

practical aspect of this study was the investigation of the

-
t

effects that pictures have on memory and comprehension over
1/7 -
time. Retention data was collected immediately after subjests

e

read the passage and three and six weeks. later.

Hypotheses

. This stuéy examined the elffects of‘functio.nallykdesigned
“pictur«es on prose iearning. The:; mathemagenic effects of the
n{anipulation of the degree to which subjects were encouraged
to process the pi:ctures and the effects of the pictures o;'x
memory over tin;e were also examined. Baséd on the relevant.
theory and. related research, the following hypotheses were
made. to guide the expe'rixgent: ' :
1. It was expected that subjects receiving

picgures embedded in a {se pa'ssage

would displgy greater overall 1e$.rning .- -

of the passage than subjects who received

the pass'age’ alone. The functional design

of the illustrations was expected to

facilitate the memory and comprehénsion of

" the accompanying prose. ; .

23
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In closing,

1\

* N Y

I‘t» was expected that this increased
1éarning effecfo (fof groups reoéiving
p,i'c/ttures interspersed in the passage)
would be gr,eaﬁest in the dellay,ed posttest.
The dual-coding of infﬂmation wgﬂgaex-
pected to aid long term retention by con- /
cfeti:iing the information thus making it '
more momorable.

1t was eﬁpécted that performance would be

-

affected by the degree to which sﬁbjects

2
were encouraged to attend to and process’

the pictures (i.e. engage in mathemagenic
a:ctivity) It was thought that subjects who

were dlrected to overtly respond to the pic-
tures would engage in a deeper level of pro- -~
cessn.ng and consequently outperform subjects

in the covert response and no question con-
ditions. “‘ ' . !

it was intended that application of the previously

discussed methodological guidelines, would, serve to make any

outcomes of this educational research more applicable to

* practise.

24
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CHAPTER 3

Method
—— o
Sample
' The exberiméntal sampl.e for ~£his study cons'isted of two
intact Organizational Behavior classes at Concordia
University. For the immediate posttest, this sample comprised
78 subjects. This number was reduced to 59 for the three ‘week

delayed posttest and 58 for the six week delayed posttest due

to student ébsence. Approximately 80% of subjects assessed
their priork\nowle‘dge of the passage content as low to mildly :
familiar. Twenty percent reported slightly greater ;
familiarity. No one indicated expert knowledge of the passage }
conten;s.' Subjects ranged in age from 19 to' 27 years with a |
i
mean age of 21 years. The sample contained 39 females and 39
males. Appfo'ximately 50% of subjecté listed ~thei; mother g
tongue a;s English, 20% as French, 20% as Italian and 10% '
listed another language besides English, ‘French or Italian. / ‘i
Thé mean‘ score assessed by the Nelson Denny Reading Test was'’ ; 3
29.4 which placed this sample as a whole on the 29th
percentile in reading ability compared with the norms of .the

,

test.

»

Experimental Design

. ' - A
The design of this experiment was a four types of

presentation’ (prose + pictures vs. prose only vs. Prose +
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pictures with overt response questions vs. prose + pictures

)'with covert response questions ) x three test intervals

(immediate vs. delay 1 vs. deléy@) factorial design (see
Figure 1). This design also included the possible use of a

‘covariate.

Materials

Instrumentation

Multiple~Choice Dependent. Meas.ure., At each testing

-}
» . ' 1] . » -
interval during this experiment, subjects were administered a

32 - item multiple choice test (Apgendix D). Two f«\andom‘ized
versions were produced in an‘attempt to minimize test-rétest
effects. The first randomized version was administered at the
immediate and six week retention intervals and the second
version was administered -at the three week interval.
All\;questions were based on the text information and

half of the questions were knowledge type, (Bloonm, 1956) with

stems which ‘directly cued subjects to specific information

contained in the text.  The other half were comprehension
questions (Bloom, 1956). These questions gttE€mpted to measure

subjects' comprehension of the essence of the passage. All
. , \ .

multiple choice questions consisted of a main stem with four -

options including on]’y-' one correct choice. The response

location Was randomized ‘within each item. . oo - T-

‘\
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Twenty items o;‘:' this 32 item multiple choice test were
developed by Gellner (Note 3). These 20 ite;hs were used as
the gependeb‘;: measure in the pilot study f\pr this experirment.
Inspection of the immediate and two week d;1a§eq post’;test

méans of the pilot study however suggested the possibility of

a test-retest increase over time (immediate X = 12.4, delayed

4

X =125). ~

~

While the use of parallel multiple choice test forms
would have been an ideal solution for avoiding test-retest

. s D
effects, their development and administration fOr a three

repeated measuxes study would have been impractical. Thus, as

a compromise, twelve additional items (6 knowledge type and 6

comprehension i:ypez were dev‘élpp‘ed. A lengthier te.ét;. gnd the
three week ir;tervals between administrations. would servg to
reduce any test-retest effects. As mentioned ab0ve;'th’o
randomiz.ed'versionsﬁof this 32 item test we,re assembled alsd
in an attempt to minimize test-—retest effects.

Content validity of this ‘Final test was confirmed by two
subject matter experts in the education department. The "

reliability coe §icient ( Cronback's ‘) for this test used

during the majh experiment was calculated to be. .71.0on the

* immediate posttest.

Free Recall Dependent Measure. A free recall question

was administered to all subjects as part of the immediate and .,

three week delayed posttest. This question asked that

subjects "write down all that you can remember" (Appéndix C).
’ ' . * )

v

-+
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‘written information. . All protocols were blindly scored by the

main experimenter. Elevennprotoco{s'were\randomly selected
‘posttest and blind{y rescoxed by a trained rater. The ° .
a te

““An~?—test revealed no difference between raters.

task duriqg the initial session of the main experiment.

The scorihg of\recall,protocolé was done by ébmparing N

- .

them with preestablished "idea\zg}ts' based‘on the passage ‘ ’ }

content._ These idea units 1ncLuded those 1dent1f1ed by

Gellner (Note 3, p 43) and 28 addltlonal 1dea unlts/whlch .
‘ /

»

resulted Xrom expandlng and reorganlzlng the 1n1E1al passage ) %

developed b Gellner. For the purposes of this study, an idea
unit was defiled as .a single complete 1dea or block of

1 -

/A/
;nformatlon consisting of a sentence, clause, or phrase (Dean

& Kulhavy, 1981). ﬁ]total of 195 idea unita\§ere identified . B

o 1

i

~ for’ the. passage.. - . v ‘ a

1 N S 4 i

1 . i
-/ A subject's score on free recall was the total number of |

correctly recalled idea units for. the entire passage. Errors
. " -

in speliind\'and grammer were allowed. No points were given
@ vy Y. ' ¥ . A : . .
for written descriptions of the 1llustratlons‘1nc}uded in some
N o s N ,

versions of the passage or ipcorreot interpretation of the

. 4
f¥om the immediate posttest and eleven from the delayed‘j

a

reliability estimate was .96 for.the sample of 22 protocols.

' ) v ‘ .

Evaluative Questionnaires. In addition to the two , 5.

dependent measures described above, two different evaluative b
questlonnalres were completed by subjects. The first

evaluative questlonnalre was admlnlstered as the 1nt%rpofhted
* R ? 3\

?
' - L)

. 3
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This quastionnaire, initially used during pilot testing for

this study, solicited subjects evaluation of the passage and
rpictures. It was a 14 item form which ésked subjects how they
berceived the organization, appropriatenesg, and effects on
1earnin§‘o£ £he paséage and pictures.

o Because questionnaire responses obtained during the pilot
test provided helpful information for the preparation of the
final versjon of the Qgssageaand pictures, this evaluative
questionnaire was usgd as the‘inﬁerpolated task fof the ﬁain
expeiiment. _Responses to thfse 14 ?tems dight provide useful
information tdkfhe main experiment regarding the subjecgs'

perceptions of the nature and effects of the.experimental

materials.
Additioﬁally, this interpolated task was logically
related to the nature of the experiment but, at the same~t§me,

would eliminate the effects of short term memory.. !
‘f : : 3 13
Because subjects appeared willing to complete this first

AN

questionnaire and to offer information which could’help to

explain Fesults of this std@y, additional evaluative
. , W4 B

information was collected. This was done using a second

b5

' ™

evaluative questionnaire which was administered at the end of

N . ~
the six week felayed testing period. This form conslsted of °

[

nine Yitems (Apééndix K) and accompanied a final repoft to

A .
studénts (Appendix E). : ;

. |
\ L !
‘ L3

¢ . , <

I
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As discussed in the‘literature,rgview,‘this study
attempted to apply some methodological guidelines (Snow, 1974)
for creating moré‘representative educational feseaéch. Thus,
four of thesé pine items questioned the subjects' perceptions
of the methodology of this experiment. " These items attempted
tq eQaiuate; the, relevance of the materials to course conﬁgnt
(extraexperiment observation), the nature of the study
conditions (intraexperiment observation), amount of time to
study (duration of treatment), and yhgther there waslﬁ
test-retest effect with the multiple choice test. The
remaining five items attempted to evaluate how students ~
processed the pictures. These qﬁestions asked the students if "
they spent time trying to unéérstand the pictures, if they

§ N .
tried to use them to recall passage content and if they

[

~

Nelson Denny Reading Test. In view of the fact that the

noticed certain aspects of the pictures.

experiment was concerned with the learning of prose matérial,
the‘Nelson Denny Reading Test was adminisiered. These test
results would serve aé good predictors of performance to
reduce subngt variability: and aiso brovide important
information about student aptitudes. Due to limitations of
time and in order to avoid'tiring the subjects, only the
roabluary section (Special Adult Cut Time Version - 7%
minutes) was administered. Nelson and Denny:(1975) report

that the scores of a norming groups of some 450 grade 12

students show that the vocabluary section corresponds very )

t
[

’

’
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well with the accompanying comprehension section (r = .70).

More importantly, the vocabluary test seems to be an excellent

o~

predictor of total reading ability. (r = .93).

Materials .

Prose Passage. The article A Learning Controversy, was

adapted from Gellner (Note 4) and was a comparison of three
major theories- of learning; Behaviorism, Cognitivism, and
Humanism (Appéndix A). It was typed and double spaced on 12,
8% x 11 inch pages of white paper for fhe three picture +
prose conditions and 9 pages for the prose only condition.
The passage was written-in an expository style represéntativé
of most collgée texts ané"the length of the -passage was in
keeping with typical lengths used in adult studies (approxi-
mately 1,700 words). In total, appréximatel¥ one third ofﬁthe
intten material was directed toward each theory. “f/ n
In order to‘make the organization of information in the
passage more-representativé of college texts, (eg. Hilgard and
Bower, 1980), some initial changes were éadg by the

[

experimenter d;d two subject matter experts. The six

attributes of each theory discussed in the passage were

grouped under heading and a brief closing paragraph was added.
Thus} the information content of the original version of ﬁpe
passage remained virtually the same but there was less

intermingling of ideas. The readability level (Fry, 1968) of

the passage was within the Grade 13-15 category, which matched

L

_the expected level of the sample.

32
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- illustration. The transformation function operated as a

-

During pilot testing for this study, oplnlons of the sub- -
Jects were solicited regard1ng the organlzatlon, understand—
ability, memorability, etc. o{ the article (Appendix B).
'Based upon . their responées, minor refinements were made to
‘produce.ﬁhe final version of the experimental materials.

Illustrations. As discussed in Chapter 2, each of the

three theories outlined in the passage was illustrated by a
corresfPonding picture (see Appendix A for an example of one
picture condition). The instructional role of these pictures
wés dictated by the nature ;f the passaée content. Each pic-
ture was generated by ‘the author to serve three functions;
organization, representqtion ané transformation (Levin,
1979). |

To serve'the organizat{gn'function, five, one‘to'?hree
word, major concepts from each theory were embedded within the

corresponding picture. Spatial arrangement of these concepts -

-was meaningfully related to the passage content, (Schwartz,

Kulbhavy and Finlay, Note 2). For example, the term "self~-
actualization", an‘impqrtant concept to the Humanistic theory

of leaning appeared -at the top of a mountain. The representa-

" tion function operated in that some aspects of an abstract

P 4

theory like Humanism were represented in a concrete pictorial

result of, for example, superimposing an "H" over a figure (.

climbing toward "self-actualization". The presence of the "H"
, ! <

was intended to make the concept Humanism more memorable and

to distinguish it from the two other theories, Behaviorism and
Cognitivism. ' '

[ L
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' subjects to be used in the main experiment, these students

]

| For the Prose + Pictures (Overt) and Prose + Pictures

(Covert) cqnditions, a question was typed -in a box drawﬁ under

each picture. This question was designed to draw the
learners' attention to the above illustration by asking what
was happening in the picture. For the Prose + Pictures
(OQert) condition, instructions were given to write a brief
answer to the question. REWN

{ é

As was the case in the development of the final version

of the prose passage, pilot subjects' opiniopns were solicited

in an attempt to refine the intended picture functions 7
(Appendix B). A list of their suggestions was compiled and

given to a graphic artist who produced the final versions of

the illustrations.

=

Procedure

Pilot Study

The pilot study was conducted approximately two months
prior to the main experiment. This study Qas used to try out
experimeﬁtal procedures and to evaluate the passage and
illustrations. A two week delayed posttest was administered
to check’ for possible'test—retest effects of éhe multiple’
éﬁoiée~dependent measure.

Y

The subjects for this pilot were adults enrolled in an
L

Educational Technology course at Concordia University.
Although it was expected that this group would have more °

knowledge of the topic of the experimental passage than the

would be particularly helpful for evaluating thelgiperimeﬁfal

[

34
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materials. Additionally, the effect of procedures during the
bilot study would provide an accurate indication of how
procedures would effect the main study. Accordingly, this

©

pilot group provided helpful information for production of the

1
o

final version of the materials. The'procedure during éhe
pilot studyualso appeared sufficiently naturalistic in that .
about 70% of subjects felt frée to take notes or‘underline as
they studied. The possibility of a test-retest effect was
also noted due to an increase on overall means scores from the
immedia;e (f:= 12.4) to the delayed (X = 12.5) postest..

Primary Experiment

Data collection for this experiment took  place during
normal class time. There was a'onexweek interval between the
commencement of the initial phase of the experiment for the

.
two clas;es. Delayed posttesting took place three and six
weeks after the initial phase.

The initial phase began with the researcher providing a
general‘introduction to the research area that she was
currently investigating. Subjects were advised that they had
the right not to paffipipate-in the study. No oﬁe declined
pafticipation. » ‘

Envelopes containing the Nelson Denny Reading Test and
the experimental materials were distributed by a monitor in
accordance with a process of block randomization. This
process sorted the subjects from each class into the four

s

. b
experimental conditions (i.e. Prose + Pictures, Prose Only,

4

Prose + Pictures (Overt) and Prose + Pictures (Covert). This

JI
i
i
3
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process enéu;sd ;hat if expected subject numbers.did not
appear, the experimenter at least maximized the numerical
equality of treatment conditions for those who did take part.
The Nelson Denny Reading Test was administered first
using the direEtions laid down in the "Examiners Manual".
Subjects were told.th;t they would receive their score; in a

week. Upon completion of this test, subjects were told what

“
was about to happen in the experiment. The e perimeg}er
encouraged them to try to use their pormal stjE;#;;;its as
they read the ensuiné article about learning. They Qere
advised that they would have as much time as the needed to -
study and that they would be tested afterwards.

Subjects then began to read the experimental passage.
When everyone had finished (20 minutes), they completed the
interpolated task. The free recall test followed the

interpolated task. For this test, there was a ten minute time

limit.. When the ten minutgs were up, subjects were directed

S -

to complete the multiple choice test. There ;}# no time limit
for this test and subjects were allowed to leave as they
finished. As subjects turned in their experimental materials
ﬁefore lea&ing, they were thanked for their co-operation and
3

advised that they would receive all of their marks in a week.

One week after the initial session, the experimenter gave
the multiple choice and Nelson Denny scores to the instructors
for each class who then passed them on to their students. The
instructors also told their students that the experimenter

would return in two weeks. This was done in order to help

36
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subjects maintain a pos;tive and co~ope£ative attitudg toward
the study.
Three Qeeks after the initial session, the experiﬁenter
returneﬁ'and administered a delayed posttest. Thishconsisted
of a free recall and mulﬁiple choice test. After testing, /’
subjecfs expressed a growing dislikg for the %ree recall test.

The experimenter also answered students' questions concerning
their Nelson Denny scores and rgferred them to the readifl_gA
coﬁrses offered by Concordia's Guidanace Seraices. ‘
Due to the subjects' expressed opinions regarding the
free recall test, this test was omitted for the six week
.delayed test. Administrations of a free recall test at this
v time would negatively affect subjects' attitudes toward the

-

\ study and would thus not contribute any relevant information.
Finally, six weeks after the initial session, the :
experi&enier returned and adm%niétered the third posttest
(i.e. multiple choice test).’ After testiﬁg, subjects'were
~N‘.given a written rebé?t of the pfeliminary reéults of' the ,
study. Id'adAition. they were asked to fill out a |

‘questiohnaire designed to ‘evaluate their feelings as subjects . b

. v

and how they processed the pictures.

P — - . Lt
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CHAPTER 4
¢ RESULTS
—r——‘—

The purpose of this study was to examine the effect on
prose learning of manipulating the degree to which subjects
were encouraged to process function@lly designed illustra-

tions interspersed in the prose. In addition, the effects of

pictures on memory and comprehension of prose over time were

examined.

.

: i—-/ ® ) .
Two major criteria for using a covariate in a study are:

.1.(a) The independent vaxiable (Nelson Denny scores)

significantly predicts the c;iterion (Multiple choice scores).
(b) .The predictor accaungs for a reasonable percentage of the
c?iterion variance.

2. There is no interaction between ereatments and the
covariate 5& criterion regreseion lines. For this study,

e

tests were conducted to determine whether the Nelson Denny

~Reading Test (NDRT) met these criteria.

)

Multlple regression analy51s was used to determine
whether verbal ability, as measured by the NDRT, predicted
subject performance on the multiple choice and free recall

tests. Analysis of treatment x covariate interaction was also

' conducted on each dependent measure in order to test for

ety L
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regression parallelism (homogeneity of‘regression).‘ Table 1
summarizes the results of the regression analysis and the

. < . ,
tests for treatment x covariate interaction.:

The NDRT was found to be a significant predictor of

R b
performance on the immediate multiple choice test,

~
F(1,36) = 12.7, p 4001, six week delayed multiple choice

tesﬁ, F(1,36) = 4.7, p <.05, immediate free recall scores,
F(1,36) = 6.7, p<.01, and the three week delayed free
recall scores F(1,36) = 5.6, p 4£.02. Treatment x cdvariate
iﬁteractions fér these four dependent measures were not
significant inaicating that thé assumptién of homogeneity of
regréssiqn was met. For scores on the three‘weék delayed
multiple. choice tést, the NDRT was not a significant
predictor, F(1,36) = 2.6, p-4«.11. There was a treatment x
covariate interaction for this administration (p<.04).

To determine wh%ch slopes differed from‘each'oth;r on
the” three week delayed multiple cﬁoice test, a follow up. on

this overall test for regression parallelism was conducted

on all six possible combinations of slopes. Compafisons

- revealed treatment x covariate interactions on three of the

six combinations. These three combinations involved the

Prose + Picthres Group.

+
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Result of the' Regression Analysis
for Nelson Denny Scores and the

. Analysis -of Treatment x Covariate Interaction

\. for all Dependent Variables.
Nelson Denny Treatment x R
Dependent " Reading Test Covariate Interagtion
Variable v ,
‘'n_ xr2 g n a

7
Immediate multiple

choice test ., 38 .26 p «<.00 74 P <-75
Three.week delayed . 6// ,
multiple choice test 38 .07 p<.1l1 57 p <.04
N Six week delayed ‘
! miltiple choice test 38 .12 p <.05 58, P <-39
i .
¢ .
; _Immediate free .
3 - recall 38 .16 p «.01 73 P <.32-
) .
! Delayed free
{

recall 38 .37 p <.02 47 P<«<-76

o
"
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Inspection of the data ;evealed several possiblg
reasons for these treatment x covariate interactions. The
two'suﬁjects in the Prose + Pictures Group who scored:
. highest on the Nelson Denny Reading Test_scored lowest on
the dependent measure. Indeed, their+¢scores droppe by 12
and 14 correct from the immediate tést. The Prose |+
Pictures Group also had the hig;est attrition (44%) onithe
three week delayed multiple choice test. Thus, the. \
combination f a lower n and t?e dramatic drop in test
// scores for ‘he two high scof%rs on the covariate was a
unique characteristic of this group and'ﬁuite probably
. accounted for the treatment x covariaté interaction. It
. also may account for the ldwer correlation—found with this.

dependent measure. .

Because the NDRT was a significant predictor o

\

|

performance on each administration except one, and,‘recause
only one of the treatment group slopes at this admin%stra-
tion appeared to differ from the others, the NDRT waé used
as a covariate on all subsequent repé;ted meéasures an%lyses.
This décision was justified based upon the fact that Lhe

probability of a Type 1 error was lowered because

discrepancies in regression slopes have a conservativ

‘effect on the analysis of covariance F test. '(Huitema| -
1980) . K .. y '
. ) . -
1
|
- [ 4

[ DRSS O

41




I L R R R

Gy

.

FE T P VR, -

This effect descrlbed above exlsts if there is no

reason to suspect that the treatments have 1nf{uenced/;y 3 -

\
variance across all treatments using the NDRT as the .

administration of the predictor. One way analysis ofi"'

dependent measure yielded no dlfferences 1nd1cat1ng that

treatments did not 1nfluence admlnlstratlon of the

-

predictor.

_ hY

‘,and 4).

Analysis of Multiple Choice Test, Data
-

»

Inspection of thegdéta revealed that, with an overall
ey

average of 63% correct, subjects performed well on the 32
item immediate multiple choice test (see Table 2). -For all
treatment groups, mean scores on the three and six week

delayed tests differed by le;;\éhqg 15 points (seé Tables 2
. ‘ . 4

a9
*

As .mentioned earlier, inspection of the* data also,
revealed a very high attrition in the Prose + Pictures
. - 4

treatment group. An overall -xepeated measures mnalysis

would have reduced the number of observatione_fof this group

e

from the original 19 to an unrepresentative 8. This would

L3

have- resulted in greatly dlsproport1onate cell sizes as ;wo

- of the treatment groups retained‘l4 and 15 observatlons for

i
[

an overall repeated measures analysis. e ;

-
-

»7
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. Thus, due to the possibility of a floor effect, and the

*  high attrition in one treatment group, an overall analysis

1) g
any real differences that may have been present between

. immediate and three’week-delafed tests and immediate and six
g . 'week delayed tests. For this reason?kthe three sets of

multlple choice scores were analyzed in pairs.

~

-  Means and standard dev1atlons for the immediate and

| three week delayed multiple choice tests are reported #n

e

’ ) Table 2. Results of the analysis of covariance (ANCOVA)

w1th repeated measures are detailed in Table 3. Table 3

shows a main effect for exper1menta1 groups F(3,52) = 2.7,
P = .05.- Figure 2 illustrates the changes_in adjusted .
scores between the immediate and three weeg{delayed multiple
choice tests %or'the four experimental groups. ﬂAs can be
seen }n Tabie 3, there was also a main effect over time
" F(1,53) = 19.7, p <.001. There was no Time x Group
%

* interaction.

°

Means and standard deviations for the immediate and six

I
ey

week delayed multiple choice tests are reported in Table 4.
. ’ ¢

' Résplts of the ANCOVA for theserdependent measured outlined

»

in Table 5, also show that there was a main effect fof

o

experimental groups F(3,53) = 3.0, p <£.05. Figd}e 3 _

t

represents the changes in adjusted scores between the

. immediate and six week delayed multiple choice tests for the

~

r

(ie. 1nclud1ng *all three tests at once) could have masked TN
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TABLE 2 , '
R —
. [ ., \\3
s 3 — N~ '
Unadjusted and Adjusted Mean® and '
: ‘," ‘Standard Deviations for Experimental “ o i
f Groups on Immediate and Three Week ) g j
. o~ i
Delayed Multiple Choice Tests. '
e
Experimental - Immediate \}m:\ee Week Delayed
Group o _ _ ‘ _
) n X SD Xadj X SD Xadj
Gl 11 22.0 3.4 21.5 17.3 5.1 17.3
G2 . .16 20.0 4.7 20.1 16.2 5.8 16.2
G3 16 16.2 2.9 16.4  14.9 4.0 15.1
G4 14 19.0 . 4.8 '19.1 16.2 5.4 16.6 .
> : &
Gl = Prose & Pictures ) : B -
G2 = Prose Only : ‘ .
G3 = Prose + Pictures (Overt) . . ? ‘
94 i Prose +}Pictures (Covert) ( e o

s K
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™ ' TABLE 3

ANCOVA Summarf Table for

i B ) Immediate and Three Week
Delayed Multiple Choice Tests. . >
3 ’ ' ‘
Source . S8 af MS F P
Between Groups : . "j'
Groups (G) 191.0 3 63.7 2.7 = .05
" l1st Covariate ' 368.3 1 368.3 15.6 £ .01
. " Error | - 1223.2 52 23.5
'—} + ' 7 Within Groups : A
 Time (T) 248.1 1 248.1 19.7 <.0L "
* rxe . 37.6 3 12.5 99 £ .43 "
o Error '667.1 53 12.5 )
% 4 . \
: 4 ]
3 G = Experimental Group . ‘ 4
y ' T = Time Interval (Immediate and Three Weeks) _ o :
;‘ \ . .
H M
¢
¢ p‘
:
: °
o
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22 —A Prose + Pictures
—1 Prose Only
‘ ———0 Prose + Pictures (Overt)
_ 21 B ———@ Prose + Pictures (Covert
20 1 .
. 19_ % T
18
4
174
/
—~T% -
15 1
14 A \
. | 1
Immediate ' Three Week Delayed
Posttest . . . Posttest . - SN
. PN
Figure 2. Changes in adjusted group
means for the immediate and
three week delayed multiple
choice test. (In:j;_eraction effedd
) ‘ not significant at .05 level.)
5. ~ : ) - ' R
»
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TABLE. 4

{
Unadjusted and Adjusted Means
and Standard Deviations for
Experimental Groups on Immediate and

\

Six Week Dalayed Multiple Choice Tests.

Experimental Immediate Six Week Delayed .

Group T L - _ :
n X SD  Xadaj’ X SD Xad ]

G1 12 21.9 3.2 20.9 - 183 5.7 17.4

G2 14 20.9 5.2 20.8 16.9 5.4 16.8

. G3 18 15.5 3.8 15.9  15.0 3.9  15.4

G4 14 ' 19.3 4.9 19.6° 15.1 4.7. 15.4

Gl = Prose + Pictures

G2.= Prose Only,

G3 = 'Prose + Pictures (Overt)

G4 = Prose + Pictures (Covert) c °

47
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.TABLE 5

" ANCOVA .Summary Table for Immediate
and Six Week Delayed Multiple

Choice Tests.

Source S5 af MS F P

Bet&eeq Groups
Groups (G) . 233.6 3 . 77.9 3.0 £ .05
1st Covariate  380.3 1 380.3 14.7 < .01

Error 1370.1 53 25.8

Within Groups~

3
¥

Time (T). - 268.4 1 268.4 26.2 < .01 .
\ ) , ' :
T x G : 75.2° 3 25.1 2.4 < .07
- . o i
. Brror 552.9 54 10.2 N

G = Experimental Group .
= Time Interval (Immediate and Six Weeks)

e bt
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22 — & Prose + Pictures
v Prose Only .
O Prose + Pictutres (Overt)
‘21 -4 @ Prose + Pictures (Covert)
20 -
' =
19 -
‘18 —
17 -
16 —
15—
14 ~
. L , L
Immediate Six Wéek Delayed
Posttest Posttest
Figure 3. Chahges in adjusted group

means for the immediate and

choice test.

p<'.07‘.;

.*.

‘six week delayed multiple

(Marginally significant,

49
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- four experimental groups. As reported in Table 5, there was

.also a marginal Time x Group interaction F(3,54) = 2.4,

p 4.07 and a main effect over time F(1,54) = 26.2, p €.001.

Pg/st hoc Analysis of Multiple Choice Test
/

In order to dete‘rmine where the differences among
treatment groups occurred, ‘two post hoc analyses were
conducted across the treatment conditions. Due to the
absence of Time x Group interactions in the repeated

4

measures analysis, the mean trial scroes for each subject

(ie. immediate score + three week delayed score/z IMM3WK\

score and immediate score + six week delayed score/z = ~

IMM6WK score) were used in the post hoc analyses.

‘Fpr the IMM3WK scores, post hoc analysis using Tukej's
test yielded a difference (p < .05) between the Prose +
Pictures and the Prose + Pict.ures (Overt) groups.
Comparisons of the four group means for the IMM6WK scores
using Tukey's test also yielded a difference (p «.05)
between the Prose + Pictures and the Prose + Pictures
(Overt) groups. | |

Thus, these analyses of the multiple choice dependent
measure r(—.:vealed that mean scores for the Prose -+ Plctures
Group were higher than mean scores for the Prose + Pictures

{Overt) Group (see Tables 2 and 4).

etn et A a4
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Analysis of Free Recall Data

* ¢

Inspection of the data indicated that, on the immediate
test, subjects remembered an average 6f only 8% of the idea
units in the passage. During administration of the
immediate post .test., subjects afnpeared to Dbe very
co-operative and motive;ted. This observation is perhaps

supported by the aforemeritioned performance on the immediate

"multiple choice test. During the free recall test, almost

L

all subjec{:s used the entir.e allotted ten minutes for
writing. Thus, this researcher felt that the relatively low
immediate free recall scores*were due almost entirely 'to -
time constraints and did not reflect any lack of
co-operation on the part of the subjects.

An analysis of covariance (ANCOVA) with repeated
measures test was conducted as an overall test of the
immediate and .three ‘wee:k delayed free recall data. The
means and standard deviations are 'provided in Table 6. \
Results of the ANCOVA are reported in Table 7 Table 7 :

1
reveals that there was a main effé'ct for Time, F{(1,43) =
97.0 p £.001. There was no main effect for experimental
gl‘:oup. However,“ there was a Time x Group interaction for
the .free recall scores, F(3,43) = 3.1, p «.05. Figure 4
illustrates the changes in mean free recall scores over time
for the four experimental groups. This interact‘ion

indicated that scores for at least two of the treatment

groups changed at different rates. .
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v TABLE ©
. - !
Unadjusted and Adjusted Means
and Standard Deviations for .
Immediate and Three Week ‘ )
Delayed Free Recall Test.
Experimental Immediate Three Week Delayed
Group - — ' _ - _
n X §D Xadj X' SD Xadj
Gl 11 13.8 3.3 13.5 9.4 3.3 9.0
G2 11 16.5 5.4 16.5 6.5 2.9 6.5
G3 14 - 12.4 3.1 12.6 6.9. 3.1 7.0
A
G4 - 11 'w- 14.9 5.4 14.0 8.5 4.4 8.5
t j}‘ L .
Gl '= Prose + Pictures
G2 = Prose Only ' .
G3 = Prose + Pictures (Overt) i )
G4 = Prose + Pictures (Covert)
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TABLE 7
[ ]
.ANCOVA Sumniary Table for Free -
Recall Dependent Measure »

Source 58 af MS F P
Between Groups ‘

Groups (G) 62.3 3 20.8 1.3 4.30 .

1st Covariate 181.1 1 181.1 10.9 £.01

Error . 693.9 42 16.4' -
Within Groups ' ~ ‘ ~

Time (T) . 1018.8 , 1  1018.8 97.0 <.01

TXG 96.4 3 32.1 3.1 4.05;

Error 451 .4 43

| N
G .= Experimental Group
T = Time Interval (Immediate and Three Weeks)
[ - -
\ ' ;

i
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y 17 4 - o "A Prose + Pictures
" B o , © ' Prose ,On'l‘?;t
\ , ‘ . ' O Prose + Pictures (Overt) ',
© 16 - . @ rrose + Pictures (Covert)
1
~ ? | 15‘1 ) . N
14 -
, . | R _
" 13 ~
o = 4
12 4
i
L ) i3 \
. 11 -
. - { N
. 10 »
. 9/__ )
- 8 o kY
4 4 7 ——
. * . - a
6" /- ' :
L 1 ' ) : N [
‘ L Immediate. - - Three Week Delayéd
Posttest Postitest
Figure 4. 'Changes in adjusted group means
. for the immediate and three week S
' delayed free recall scores. )
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Post hoc Analysis of Free Recall Test

]

L

¢ -

In order to determine where these differences occurred,
simple gffects comparisons (Bruning and King, 1978) were
made on all six possib;.e"two group combinations of the four

experimental groups. Table 8 summarizes the results of .

these comparisons.

v '
\
[

Two of the six comparisons show differences in the rate
/

of change in scores. In the post hoc comparison betyeen the

3

Prose + Pictures and the Prose Only groups, ::hére was a
’difference in the rate of change in scoré, F(1,43) = 6.3,
p < -025. Fiéure 4 indicates that the free recall scores of
the Prose Only Group dropped more quickly than the scores of
the Prose + Pictures Group. In the comparsonibetween the
Prose gnly and Prose + Pictures (Overt) groupg there were

3
\
also differences, F(1,48) = 7.3, p £.01l. Figure 4 shows

_that, once again, scores of the Prose Only Group dropped

i
more quickly. The remaining four two "group comparisons

no dif‘ferences.

. in the three week interval between immediate and

delayed testé, free recall scores for the Prose Only Group

fell more quickly than scores for two of the remaining three ‘

treatment groups. The Prose Only Group was the only group

that didn't receive pictures interspersed in the prose.

«
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TABLE 8

1 a

Summary of Result of F-Tests-

»
for simple Effects for Free

Recall Dependent Measure

Group Comparison

af F P
Gl vs. G2 1,43 6.3 £..03
: . » v ’ ]
Gl vs. G3 1,48 « 29 N.D.*
<
Gl vs. G4 1;43 .01 N.D.
Coa .
G2 vs. G3 ) ) 1148 703 £.01
G2 VS G4 @ 4 1'43 206 N-Dc
G3 vs. G4 o 1,48 .- N.D.
Gl = Prose + Pictures .
G2 = Prose Only
G3 = Prose + Pictures (Overt) .
G4 = .Prose + Pictures (Covert) '

* N.D. indicates no difference at .05 level.

£

u

e

[P



A ey e P ' ' N R

Analysis of Evalua?ive Data

~

For the interpolated task during the initial testing
period, a 13 item evaluative questionnaire was adminietered.

This_questionnaire, originally used in the pilot study,

prose passage and how fhéy perceived the pictures. It was
-

well rece%ved by the subjects and provided valuable .informa-

"tion concerning their “perceptions of the passage and

pictures. Frequency responses for each of the 13 guestions

’

are reported in'Tables'9 and 10.
- Concerning evaluation of the prose passage, (see Table
9), appgoximétély 72% of the subjects responded positively

(ie. circled 1 or 2) to questions three and four.: Thus, the

majority of subjects -found the text to be well organized and

Il

easy to understand. About 55% of ‘subjects responded

pos%tively to questions 1 and 6 indicating that the passage
3 . )
was less interesting or easy to remember. ¢

s
Subjects evaluation of the pictures interspersed in th

Kl

passage (see Table 10) revealed that they felt that the
pictures helped them to remember the content with 62%
responding positively to question 1. Copcerning the ability

of the pictures to drganize and clarify the content of the

.article, about 53% Qf subjects felt that this wabk true. °
. - \5 A - .

»

b . * f
Fewer gubjects,'(SI%) liked the pictures and even fewér

-

: e . . ) - .
(37%) found them interesting. v

. solicited information concerning subject's evaluation of the

v

4
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TABLE 9

Frequency Respoﬁses for the

Evaluation of the Prose Passage

% Response

Question . ' yes no
n 1 2 3 4 5
1. Was information easy il -
to remember? 77 10.4 45.5 29.9 10.4 3.9
2. Were there any ' . .
confusing areas? 78 5.1 .21.8 23.1 29.5 20.5
*3. Was the content - ,
_ easy to understand? 78 43.6 34.6 -17.9 0 3.8
4. Q\Ias the article
well organized 78 26.9 38.5 21.8 9.0 3.8
5. Did article contain ' )
unfamiliar terms? 78 7.7 6.4 16.7 32.1 37.2
6. Did you find the in- .
formation interesting? 78 19.2 34.6 24.4 14.1 7.7
7. Was article hard - . : __—
to understand? 78 3.8 1.3 20.5 29.5 44.9

A Y
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, TABLE 10 '
{Fequency Responses for the
E;iluation of the Pictures
’ ¥ Response '
Question ' yes T no
n 1 2 3 4 5
1. Did pictures help "
you remember content? 59 28.8 33.9 20.3 8.5 8.5
2. Did the pictures help
to organize the infor- S
mation for you? 59 22.0 32.2 22.0 13.6 10.2
" 3. Were the pictures \ R :
interesting? 59° 13.6 23.7 42.4 13.6 6.8
4. Did pictures help A \
clarify content? 59 15.3 37.3 30.5 10.2 .6.8
5. Did you like
the pictures? 59 20.3 30.5 32.2 6.8 10.2
6. Did the pictures '
ponfuse you? 59 3.4 5.1 5.1 27.1 99.3
f 1)
\ T ‘ . -

R

‘-.“,
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Additional evaluative information concerning how -

students felt as subjects in a. study and how they processed
Y * -

the pictures was collected at the end of the six week .

delayed testing. Frequency responses. for the four qﬁes;ions

regarding students as subjects are repérted in Table 11.

. Responses to duestion 1 showed that about half\the subjects

felt that - answering the first multiple choice tést helped

them on subsequent ones. This indicated that there could

-

have been a test retest effect. Judging from the positive
response to question 2, students did not feel that the
nature of the material was irrelevant to. their course

content. This questionnaire also showed that the majority

of students felt that they did not have enougﬁ time to study'

the article and éelt restricted while studying. Written
comments indicated that they felt they had to hurry and
perferred to study at”home. Although no strict time limit
waé impoéed,feveryone had stopped reédiqg after 20 minutes.
It could have been the nature of the classroom environment

and the testing situation itself which caused this

sentiment.
Frequency responses for the five questions related to
- ! r

picture processing are reported in Table 12.:. These

responses indicated that about 55% of subjects who received

pictures with the passage spent time trying to understand
A

them. Sixty percént of subjects said that they could

remember which picture went with which theory. Although the

letters superimposed over each pictﬁre were intended to-help

4 - )
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TABLE 11 : ,
Frequehcy Responses for Evaluation

of Student's Feelings as Subjects

] Résponse

Question .
n ~ Yes ) No

- e 1. Did answering the
‘ , first multiple choice
| test help you answer -
3 ' : " the following ones? 69 : 52.2 .. 47.8
o - . ‘
1 . 2. Did the article con-
) \ tribute to your under-
' ’ standing of class . '
\ . material? ’ 68 - 61.8 38.2 -~

3. Did you have enough*
L time to study the T '
\\ article? ‘ 67 44.8 55.2 -

\ 4. Did you feel unduly - | -
k restricted while _ ,
“ \ studying the article? 69 . 56.5 43.5

P
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TABLE 12
Frequency Responses for Picture

Processing Questions

Qhesti % Response
uestion ;
; n Yes

No

1. Did you spend time
trying to understand ,
the pictures? ‘51 54.9

" 2. As you were answering ; ~

the test did you try
to visualize the
pictures? 51 60.8

3. Did you notice the
letter B, C, or H
superimposed over -
the pictures? 50 38.0

4. Could you remembexr ’ T
which picture went ’ ‘
with which theory? |, 50 . 60.0
5. Do picturés generally .
help you remember - Y
. certain things?

45.1

-.39.2

62.0
40.0

19.6

©
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subjects remember which picture went with which theory, aonly

.38% of subjects said that they noticed the letters

* superimposed over each-:picture. Sixty percent of subijects

said that they tried to visualize the.pictures‘as they'were
answeriﬂg the multiple choice test. Fiﬁélly, 80% of the
subjects felt that, generally, picturéq help them to
remember certain things. |

This evaluative data provided information about how
subjects perceived the methodology of this‘experiment. As
mentioned in the Literature Review, this study attempted to
épply methodological guidelines for’making‘eéucational
research outcomes more applicable to practise. Responses to
the questions indicated that, to some extent, this atteTpt
was successful.' Additionally, information was alsc gained
conberning how subjects perceived the passage and pictures.
In the next chapter, some of £his information will be used
to help explain results of this study.

Following, in Table 13, is a summary of the results of
this study. Outcomes for £he primary and post hoc analyses

are presénted for the multipe choice and free recall

depefggnt measures.
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TABLE 13 “«
Summary of Results
Comparisons Results
N.D.R.T. as a predictor of
- performance (both dependent measures) (p €<.05)*
Multiple Choice Test (Primary Analysis) ,
Main Effect (Tl vs. T2) (p £.05)
Interaction (Time x Group) (p ¢ -43) /
Main Effect (Tl vs. T3) (p ¢.05) / .
Interaction (Time x Group) (2_4.07)/

Multiple Comparison (Tl + T2 and Tl + T3)

Gl
Gl
Gl
G2
G2

G3

Vs,
vS.
vs.
vs.
vs.

vVS.

G2’

G3

G4

G3

G4
G4

N

Gl = G

/

/
Gl > G3 (p <.05)

T

Gl = G4

G2 = G3

G2 = G4 )
G3 = G4 )

T1
T2
T3

Bnn

Immediate Test
Three Week Delayed Test
Six Week Delayed Test

* most conservative p value

Gl
G2
G3

G4

LU (A

Prose
Prose
Prose
Prose

+ Pictures

Only .
+ Pictures (Overt)

+ Pictures (Covert)

/
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TABLE 13 (Cont'd)

Summary of Results

. 65

~

Comparisons Results
‘-Free Recall Test (Primary Analysis) \
: Main Effect (T1 vs. T2) " (p £.05)
! Interaction (Time x Group) (p £.05)
. - \
: . . Multiple Comparison (Tl vs. T2) \
: ' Gl vs. G2 - (p <.03)
; Gl vs. G3 N.D.**
. Gl vs. G4 N.D.
i G2 vs. G3 (p Z.01)
G2 vs. G4 N.D.
G3 vs. G4 ' N.D.

«

T T A ORI s s

Tl = Immediate Test

T2 = Three Week Delayed Test

Gl = Prose + Pictures

G2 = Prose Only \

G3 = Prose + Pictures (Overt)

G4 = Prose + Pictures (Covert)

** N.D. indicated No Difference at the .05 level.
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CHAPTER 35

Discussion
o - .
-In this stﬁdY}'experimental groups of college levei
students who reéeived functionally designed illustrations
inserted in a prose ﬁassage diq noé exhigit greater overall
prose learning. Céncernihg picture effects ovet time, free
recall scores for the prose qnly group fell more between the

immediate and delayed posttests than scores for two of the

.prose- + pictures _conditions. Finally, overall multiple choice

scores for the treatment group that received instructions
intended to influence overt mathemagenic beliavior were lower

than scores for the group that received the pictures but no, -

instructions. An interesting general outcgme of this study-

was that different results &ége/sgggiged from each dependent
measure. In the following discussion by hypothesis, possible
reasons for the results éf this experiment will be explored.
Recommendations for futurélresearch will‘aiso be drawn from

Lo L e
this discussion.

Discussion by Hypothesis .
\ I . Tov -

1. Instructional Functions of Pictures

This hypothesis stated that subjects receiving functioh-
ally designed pictures embedded in a prose passage would
display greater overall learﬁing.of the passage. According -
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to Levin (1979) and Duchastel (1978), a variety of function§
, can be served by prose\pictures. Thr®e of Levins' eight pro-

posed functions were hypothesized to be operating in this

study‘— representation, orgaqization and transformation. &

* These functions were dictated by the nature of the passageu
content. The representation function was intended to aid
pro;e learning by providing a second (pictorial) modality
through which the text }nformation could be directly repre-
sented in the brain. This pictorial mode would repder the ;
ve ai contents more "concrete" and memorable (Paibio, 1971).

~___ Because the passage compared three different learning :
theories, the organization function was uéed to distinguish
the major concepts of each thedry (Levin, 1979). In order to
provide a device for storing related texfual information,
spatial arrangement of th?se concept® was mfgningfully relateq
to passage content (Schwartz, Kulhavy & Finlay, 1980). The
. transformation function was intended to make elemeﬁts of the
passage information more memorable by mnemonically coding the
main characteristics of each theory. This study did not find
greaéer 6§erall prose learning ,effects for éabjects receiving
tﬁese functionally designed illugtrations.

There Qas some evidence however that the representation
function was operating in thatfthe pictures helped them to re-
member the prose (see Table 105.’ Student feedback indicated
* .

that the pictures had only moderate organizational effects.

The fact that only 32% of subjects noticed the letters super- .

//ijjposed over each picture indicated that effects of the’
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¢ transformation function were negligablg (see Table 12)..
Thus, the pictures designed for this study did not
gffectively serve their intended functions. This is not
surprising considering the scarcity of available information
on how to design illustrationé for instructional Fexts. While
Levin and Duchastels' fu;étions are a good start they are not
detailed enough to provide comprehensive guidelines for
design. '
The fact tha% proposed pidagre functions are based on
research with children also make generalizations to
instructional desigu/ior adults difficult. . A fgw recen£
studies (Royer & Cable, 1976, Bernard, Petersen & Ally, 1981
and Schwartz, Kulhavy & Finlay, Note 2) ihdicéte that prose
pictures may also serve instruetional functions for older™
learners similar to those proposed by Levin and Duéﬁastel for
children. Much more reseafch needs to be conducted howe v€T
before a theory of the instructional roles of pictures for
adult prose learning can be developed.

An indicat%on of continued progress in.understandihé the
leérning effects of text illustrations is a re:.nt review of
research by Levie and Lentz (Note 5). These authors reveiwed

155 experimental comparisons of learning from jllustrated text

68
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versus text alone. They reported significg;t advantages for
learning illustrated text information for children and college
M jevel students. They also began to identify the.effécts of
different types df illustrations and emphasiied the need for
future investigations to explicate the functionafkréles of
illustrations. This type of s?stematic review offers.valuable

guides for practise and provides an information base for
LS

future, more definitive research.

// 2. Effects of Pictures over Time

N ~

\ S According to the second hypothesis, the predicted in-

1

creased learning effects for subjects receiving pictorial aids
would be most prondunced on thé delayed posttest. This

+ hypothesis was based on two related areas.of research. Pirst,
there is evidence from psychological research that pictures
are retained in memofy longer than words. 'Alsq, dually-coded
information (picgu;es and WBrds) tend to siffer less memory
loss than inforﬁation stored ‘in either code (Paivio, 1971).

Secondly, instructional design research is beginning to reveal

=

functional roles for text ijlustrations (Leviml979,

Duchastel, 1978). As mentioned earlier, the pictures designed

e sl L R L T

?
H

' for this study were intended to serve three mqjof‘functions to

-

aid prose learning. It was expected that this functional
approach, combined with the durability of pictures !n memory, -
would result in greater long.term retention of the passage in-

-

formation. .

RPN




kS

Results of this experiment showed that the picture groups

4

d1d 'not outperform the no picture group on the delayed
posttests. This lack of effect can be pardgg attributed to
the“aforementioned weak contribution of the intended picture

. 7/
functions to prose learning. Additionally, there was ne 8

Ve

evidence that the dual-coding of the information resulted in

greater long term retention. While Paivio's reseanch
! ) .
has contribited substantially to our knowledge of nonverbal
4 . .
imagery and verbal processes, most of his research is centered
e

on the paired-associate learning situation. It is difficult "

. ¥
to draw generalizations from this type of research on learning

segmented fragments of information t¢ classroom learning or

independent study. Much more research is needed before we can

- ey .

begin to understapd the role of dual-coding in learning from .
. N /\, :
more extended passages such as the one used in this study.

' [

While the¥e were no overall'differences among groups on
the delayed posttests, there were pronounced differenceQ\J
between groups in the rate of change in scoreslcver time (see

o .

F{Qure 4). As measured by free recall, mean scores for the

Prose Only Group dropped more in the three week interval .

,between tests than scores for the Prose +-Pictures and Prose +

Pictures (Overt) groups. Mean scores for the Prose Only Group

dropped from the highest on the immediate posttest to the

lowest on the delayed post;est.‘ Theumultiple choice data

v

revealed no such effects.

' e
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" units exhibited by two. of the picture groups may have been due

_ Ditferentiél advantages for illustrated text accordiﬁg to
the nature of the dependent measure are not new to picture/
prose teéeach. Dwyer and his assaciates (Dw§er, 1978) ha&&»
repgrted consistent differences in picture effects according
to the -way learning was measured. They found strongest ef-
fects when subjects were required to draw ‘(a representative
diagram of ,the heart) from memory. Picture effects were
negligible for ﬁultiple choice tests of comprehension. The
free recall test used in this study was a task comparable to .
Dwyer's drawing test in that it requiree construttion of
passage information from memory. The differential changes in
free fecall performance reported here lend some'support to
Dwyer's conciuéion that the use‘of illustrations can improve
achievement of specific educational tasks. _

Lev1e and Lentz (Note. 5) explaln the advantages of
Dwyer's draW1ng test for 1llustrated text groups as due to the
empha81s the test places on ‘spatial 1nformat10n prov1ded in
the p1ctures. ./sThere is some e;perxmental evidence that fee
recal; of text.lnformatlon may be similarily enhanced when
spatial informatioq is provided in pictures. The picture pro-

vides an interpretive or spatial framework for éomprehending ’

connected discourse (Royer‘& Cable 1976, and Dean & Kulhhvy, .

.L981) ."Correct discourse - recall 1s far more‘hlkely when one

)\
also remembers the features" (SchwartZ, Kulhavw & Finlay,

Note 3). ‘ )

In this stndy, -the advantages for free recall of idea
. - ~

1
-
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to the influence of the organizational function of the pic-
tures. As mentioned earlier, five major concepts from each E
' -
- Al
theory were spatially organized in the pictures (see Appendix

A;. This spatial arrangement hypdﬁhetically provided an
interpretive framework thus increasing the probébility of ﬂ -
fécall of related passage information. Unlike the multiple
choice test which required restricted comprehension of passage - ]
information, the free recall test allowed thé learner to

display compreheﬁsion of a wider range of passage information,
The effect'of the organizatidn function, for free recall, was

to help spurlrecall of passage details.

3. Mathemagenic Effects of Pictures ' i

{
This final hypothesis stated that performance would be
~affected by the degree to which subjects were encouraged to
I process the pictorial aids (i.e. engage in mathemagenic behav-

8

ior). According to Rothkopf (1966, 1970), in most instruc-

tional situations, what is learned depends largely on fhe
activities of the learner. For this experiﬁent, an attempt

was made to draw the learners' attention to the pictorial aids

i
r
%
1

-

in order to encoufage translation and p;ocessing. This was
done by including directions to look at the pictures for one
treatment grﬁup and,directiéns’to overtly respond to the ques;
tion for another group. ' It was hypothesized that subjects in
. the overt reéponse group would engage in a deeper level of

processing and outpe%form the other groups. In the ppeseﬁf
'studf, the;bvert processing groﬁp, whéﬁ ;ompqred to the group
who reciived no mathemagenic based instructions actually per-

_formed worse on thg mdltipl@‘choice,dependeqt measure (see

-

I . ‘ ’
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Figures 2 and 3). Thus, directions to overtly process the

pictures clearly appear to have interfered with prose

learning. -
There are two related factors which could haQe

]

contributed to this interference effect: laek of sufficient
. )

- time to study and inappropriateness of the mathemagenic
strategy. As illustrated in Table 11, more than half the
subject§ felt that they did not have enough time to study the
article. Many subjects emphasized this in writing. As

fmentionedyin the Results, this sentiment could have been due
to the nature of the experimental setting. For the overt
response group however, there exists the possibility that they
spent more tihe than was intended constructing and writing
answers to the'questions. Although they processed the
pictures as evidenced by their written responses, they may not
have had time to fully process the prose. fhis would help to
account for their poor perfbrmance on the multiple choice test
which was based on passage informatign and information
confained‘in both the passage and the pictures. Spatial

-organization of the main ideas providid by the pictures
however, facilitated free recall performance for this group.

In addition to lack of sufficient time, the overt
processing of information may also have constituted an
in;ppropriate.mathemagenic gtrategy for subjects in thisl*

experiment. In order to provide a more naturalistic ’

»

‘experimental setting, this study used,instructional materials

which were relevant to course content. Thus, the nature of

—— *
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the materials was somewhat familiar to subjects. l' This was
confirmed by their responses to a question evaluating their
prior knowledge. .Tobias (1982) claims that achievement can be
decreased when students are required to make overt responses
to familiar material. Being ’required to spend more time and e

effort on material that could be mastered in less time

consuming wdys causes boredom and fatigue thus reducing ;

achievement. . !
It would seem that, in this experiment, the behavior

i

resulting from direction to overtly process the pictures

constitut!d "mathemagenic negative" activities in the .

Rothkopfian sense. This finding is important in the context

. P ok o i e A s

of mathemagenic research for this research is also concerned
with identifying modes and patterns of instruction that
produce limiting effects on learning (Wilson & .Koran, "1976).

)

Indeed the %rocedures employed to create more natural

+

representative study conditions appear to have contributed to

the mathemagenic negative effects found here. The work of

>
e s T e T s g I i £ L

Rothkopf (1970, 1971) using more restrictive procedures has 't
shown significant improvements in learning due to mathemagenic,:
activity. These opposing results illustrate the relevance of
instructional situation to the concept of mathemagenic
/activities. Many more questions remain to be answered

concerning student activities that affect what is learrﬁed in

specified instructional settings. ’ ¢

3
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Implications

for Future Research.

In this

ex'periment, feedback on how subjects processed

understanding of the effects of different methods.
. g ¢\

the materials contributed useful information regarding the

[ Se——

types of ‘processing activities that occurred wvhile they were
study:i_.ng. This information coincided logically with results
and }1e1ped to explain some of the effects achieved.

A few educational researchers (eg. Marton, .{975 and
Marton and Sarljo, 1976) have, suécessf;nlly used student -
responses to help e;plain th'e‘ relationships between the"

processes and outccmes of learning. Picture/prose research

i

may well benefit by incbrporating this strategy. Student

responses concerning the processes they used during Co '

~

instruction could contribute substantially to the

¢ - . J Y
" While psychological and instructional research is slowly

building theories of instructional design, there remains the

need in schools and training sites for practical guides to the

'é/esign of instruction. Perhaps educational research could

further its practical objectives by considering student o

learning processes relevant to instruction.



. e e

A

\\\
\
'
H
*
o

A

<

76




P e —

o g T Ay e

-
Cme e A TPR e

el o

2.

3.

REFERENCE NOTES ce 1\

=
Meyer, Bonnie, J.F. Text structure and its use in the

study of reading comprehension; Across the adult

life-span. Paper presented at the annual meeting of the

American Educational Research Association, Boston, April
-

1980.

Schwartz, Neil H., Kulhavy, Raymond W., & Finlay, James T.

Y
" Figural organization of a prose passSage. Paper presented

at the annual meeting of the American Educational Research
Association, Boston, April 1980.

Gellner, Rzﬁ%y K. An.investigétion of the effects of
pictoriél and verbal overviews on adult learning of prose
text. (Unpublished master's thesis, Condordia University,
1981). '

i

Pernard, Robert M. Personal Communication, qécepber 1981l.
. . /
/

Levie, W.H., & Lentz, R. The effect of text illusgrations:

A review of research. Division of Development énd\Epgpial

Projects, Indiana Univérsity, March 1982.

/ : ~ - e e e



P

4

. REFERENCES

‘

Allen, W.H. Instruction{l media research; past, present and

future.. AV Communication Review, 1971, 19, 9-18.

Ausubel, D.P. The use of advance organizers in the learning

and retention of meaningful verbal material. Journal of

Educational Psychology, 1960, 51, 267-272.

Barnes, B.R. & Clawson, JE.U. Do advance organizers' facilitate
4

lea;‘ning? Recommendations for further research based on

an analysis of 32 studies. Review of Educational

Research, 1975 ig. 637-659.

Bernard, Robert M., Petersen, 'Chris H., & Alley, Mohammed. Can
5

images provide contextual support for prose? Educational

.Communication and Technolo%y.l 1981, 29, 101-108.

Bloom, B.S. (ed.) Taxonomy of Educat ional Objectives, Handbook

l1: Cognitive Domain. New York: David McKay, 1956.
¥

Bower, G.H. Mental imagery and associative learning. In L.W.

Gregg (ed), Lognition in Learning and Memory. New York:

John Willey, 1972.

» &

Bracht, G.M., and Glass, G.V. The external validity of
comparative expériments in education and the social
sciences. American Educational Research Journal, 1968,

* !

Brody, Philip J. & Legenza, Alice. Can pictorial attributes

serve mathemagenic function? Educational Communication

and Technology, 1980, 29, 25-29. }

78

Thor b g WIS R




P T e

79

Brody, Philip J. Research on pictures in instructional

textbdoks: The need for a broadened perspective.

Educational Communication and Technology, 1981, 29,
93-100.
Concannon, S.J. Illustrations in books for-children: Review

of research. Reading Teacher, '1975, 29, 254-256.

Dean, R.S., & Kulhavy, R.W. Influence of spatial organization

in prose learning. Journal of Educatjpbnal Psychology,

1981, 73, 56-64.

Duchastel, P.C. Illustrating instructional texts. Edﬁcational
-l

iy
Technologx, November 1978, 36-—39.
Duchastel, P.C. Research on illustration in text: Issues and

perspectives. Educational Communication and Technology,

1981, 28, 283-287.

Dwyer, F.M. strategies for Improving Visual Learning. State

College, Pa.: Learning Services, 1978.

Fry, E. A readability formula that saves time. Journal of

Reading, April 1968, 513-577.

Gagné, E.D., & Rothkopf, E.Z. Text orgénization and learning

goals. Journal of Educational Psychology, 1975, 67,
445-450. . &

Hilgard, E.R., & Bower, G.H. Theories of Learning, Englewood

Cliffs, N.J.: Prentice—Hall, Inc., 1975.

Huitema, B.E. The BAnalysis of Covariance and Alternatives,

-

N.Y.: John Wiley & Sons, 1980.

e e ot 5 i
'

m e e e e e i
.

Sl AR yokitania 7




-
S

Knowlton, James Q. On the definition of "picture". AV

Communication Review, 1966, 14, 157-183.

Lawton, Joseph T., & Wanska, Susan K. Advance organizers as 2

*

teaching strategy: A reply to Barnes and Clawson.

Review of Educational Research, Winter 1977, 47, (1),

233-244. ‘ , B

‘Levie, W.H. Pictorial research: An overview. Viewpoint,

1973, 49, (2), 37-4s. ; -

—
‘

/
Levin, J.R. On functions of pictures in prose. Theoretical

Paper No. 80. Wisconsin Research and Development Center
for Individualized Schooling, December, 1979.

~ . n
Levin, Joel R., & Lesgold, Alan M. On pictures in prose.
% . -
Educational Communication and Technology., 1978, 26,
. { .
233-243. . - -

' Marton, F. What does it take to learn? In N. Entwistle & D.

Hounsell (eds.), How Students Learn, Institute for
Research and Development in Post-Compulsory Education,’
University of Lancaster, U.K., 1977. ' ‘ ,

Marton, F., & Saljo, R. On qualitative differences- in learning of

- I Outcomes and processes. British Journal of

Educational Psychology, 1976, 46, (1), 4-11.
- . , i




ipeten et

Mayer, R.E. Twenty years of research on advance organizers:
Assimilation theory is still the best predictor of

results. Instructional Science, 1979, 8, 133-167. - «

" Mayer, R.E., & Bromage, BTK. Different recall protocols for’

technical texts due to advance organizers. Journal of

Educational Psychology, 1980, 72, 209-225.

Nathenson, M.B., & Henderson, E.S. Using Student Feedback to

Improve Learnimg Materials, Croom Helm Ltd., Loxdon,
ha ~ \

~ 1980.

. E
Nelson, M.S., & Denny. E.C. meMn Denny Reading Test,

» s
(reviséd by Brown, J.I.). Boston: Houghton-Mifflin,
I4

,

1973.

Paivio, A.  Imagery and Verbal .Processes, New York: Holt,

. Rinehaxt & Winston, 1971.

Peeck, J. Retention of pictorial and verbal content of a text

with illustrations. Journal of Educational, Psychology.

Rothkopf, E.Z. The concept of mathemagenic activities. Review

of Educational Research, 1970, 40, 325-336.

Rothléopf, E.Z. Experiments gn mathemagenic behavior and the
technology of written instruction. In E.Z. Rothkopf k&

-P.E. Johnson (eds.), Verbal Learning Research and the

Teéhnology of Written Instfuc‘t-;ion. ° Teachers College
Press, Columbia University, 1971.

Royer, .J.M., & Cable, G.W. :Illustrations, analogies, and

-
'

facilitative transfer of prose learx{ing. Journal of

Educational Psycholdgy, 1976, 68, 205-209.

~

3 ' | . ©

B N VPRI SN

81




T

Salomon, G.,

Salomon, G. Can we affect cognitive skills through visual

Schallert,

¥ for psychological and educational research purposes.
(\\ N

Audio Visual é&'ﬂfnunications Review, 1968, 16, 225-244.

+

& Snow, R.E. The specification of filmA'attributes

media? An hypothesis and initial findings.

Audio Visual

Communications Review, 1972, 20, 401-422. !

research on media and technology in education.

Educational Research, 1977, 47, 99-120.

Salbmon, G.

acceleration in neutral gear.

On the future of media research:

Salomon, G., & Clark, R.E, Re-éxamining the methodology of

No more full

Educational Communication

Review of

and Technology, 1978, 26, 37-46.

Salomon, G.

Interaction of Media Cognition and Learning,

San Francisco, Jossey-Bass, 1979.

between depth of processing context.

Do

Journal of Verbal

Improving mémory for prose; The relationship

Learning and Verbal Behavior, 1976, 1{2621-632.
en

Sh epax"d + R.

pictures.

Recognition memory for work, s

Journal of Verbal Learning and Verbal

ences, -and

Behavior, 1976, 6, 15\3\163.

Shimmerlik,

prose:

_ Educational Research, Winter 1978, _{g, (1), 103-120.

Susan M. Organizational theory and memory for

A review of the literature.

o

L

Review of

~

\4

-Shu],ﬁlan, L.S. Reconstruction of educational research. Review .
N . . | m—————tne

of Educational Research, 1970, 40, 3Z1-396.

S

82




P

IO RCTR T ap & v

- e T MU s ey e gt ek W () et AT ST s v = - - —

-

, . 83

Snow, R.E. Representative and quasi-represent_:ati;re designs for

research on:.teaching. Review of Educational Research,

1974, 44, 265-293.

N

Snowman, Jack. The research on how adults learn pictures.

Viewpoints, 1973, 49, (2), 1-10.

Ssnowman, J., & Cunningham, D.J. A comparison of pictorial and

L d
-

written adjunct aids in learning from text. Journal of —

Educational Psychology, 1975, 67, 307-311. , ‘ -

k4

Tobias, §. When do instructional methods make a difference?

Educational Researcher, 1982, 11, (4), 4-9.

Weintraub, S.A. The effects of pictures.on'(the comprehension

of a second grade basal reader. pissertatilon Abstracts, w

N .
Wilson, J.J., & Koran, J.J. Review of research on mathemagenic
behavior: Implications for teaching and learning.

Science Education, 1976, 60, 391-400.

Wittrock, M.C. The cognitive movement in instruction.

" Educational Psychologist, 1978, 13, 15-29.

PRSI SO W awsee e “ [T —— |t e e e aee : - - 1 -
* g ! . . . o .



. W ' .
. - . . .
4 { ~ o . 9 .
o s , . \
< ' ~ g ° 1 . ¢
-~ . . a R
.
. ' [3 - R ™ + -
‘ . ‘ H - ‘ .
H] Y . ¥ -, .
. . ! . T ' .
+ e N ! . . ’ ~
" . ' . .
. B . M g
. . . \ -
. - .
. S — ;o~
. Ld
B _ . v . .
‘ ' . ' - -
- \ R . . q 1
. e % v . /
- . s ,
-~
N
" . H i . )
L 4 . .
« ' . ~ LT
3 p .
‘ . ' N y N . R
. , - N ; . »
. ' )
J - - . .
. .
< .
' - . ‘N '
. , ] - te ‘ - .
. ,* R * , "
’ . . .
. N .
-~ ! , J " ‘
- v N L ]
)
\ T .
~ \ . -
. N O R
+ \ v, Y e - ‘
. ‘ re ' P ~ , K
s . - * - s .
\
5 APPENDICES .o : .
M R N - . .
" « e . . RS . B ,
o » Voo , : .
‘ A ' - ~ ’ - '
. . - i . -
. v L L Y : ., ,
/ . . , - ‘ . .
R .
o - ! ) . . . , .
\' v ~ ) ' T T .
. * . . ]
¢ ¢ N . s N ¢
- . . .
' M . ) s i n
. - P - fy
D ~ ’ - .
. » . . . . M -
! - N . Y » . '
. /“ . " R L \ [ .
: , . B -~ . . 4 ¥
. N A . . .
- ﬁ“ . v oL . s » "
. . 8 ,

.
. - .
4 . ' |
' - { i\ ~ \
- ' . , . . \
° . ! ' . L . .
. R | . s & .
/ N ’ ) ‘7' l. .
- . . - -
v ‘ \ M (R 3
. ‘ , ' " * .
¢ v : )
. L Y. e : . )
. , . i, e . )
. ~ . E . - .
- - ' . \ , .
' N v . ' .
~ N [ . a I 4 . v
. . Vo f N ‘o “~ . e
. . . . . . , N ' )
» ] . - . '
‘ 7 f . L4 . N . "
1] o~ . ” 1 * ) . .'\ . L] . : .
. v 5 i
I ' «. . . . o . ’/ ’ N
; ) . . [ ' . '
R ! - . ¢ ' - ; ' ’ e '
- 7 ‘ i Y “ ! ' L . a
N ey - . ' . NN .
LY - ' v 0 t ’ N . ,
I . f » . 4 . - ‘. .
b . R Lo : B s L -
' * . N s [ } D Y | i
L » . M * N .
' ’ ' ( to B
’ L r N B y K v * ' . , L o . . "
. Lo . s ' .. s , Lo, \ .
- B . . . . " H . ) .
, ' v . s ’ ' . 4 " .é ) .
. “ w . . b . P A L
. . N




. g ’ - ’ o
. f -~ ~ ~e b
+ s
. '
o — S e
3 . ~ N ‘ ‘ ) ~ * b . o~
g ST T = e - < T~es )
S . \\ ) R R < // R [y —
S S T : J -~
’:" + : ) T
N R AN , - NP A
" N . [N ' W‘ \ -
- ~ . - ;. o~
. e K \ |
' { - - \\ __— PN
X - . A . ) - /A
- . 3
- - \ - . /
e~ . ’ - a ‘ /\
.- K ’ . /
N . PR \\ - . //'
\ 7 A
Y ) - _ RS | / ' ‘/
. . . - - \\ + / ’ 7
1 ~. > !
. N > U/ §-
) N s =~ ! :
. . . .
‘ ) - /
- - . . N T
‘\; . 3 -~
N .
; . ' ) N . A
' i ~ ~ . »
v - . ~
{ - . .
» ‘ '
0 ~ , t
{ A . , . . »
N N - B '
‘ . . Y . ™~ o
.t o APPENDIX A C . ‘ o - t
° - -~ a
[ s
N . .
i 1 "-' » N - ‘l.
4 PROSE + PICTURES (OVERT) TREATMENT \
A
s ! o ' .. ) ST N . 4
! ’ 3 . i ' N
o . \
. - )
4 1 i -
k . o, |\
. /
- ! /
A '7 . - " l
, L
- . N ] l\ ¢
\ 4 *
v r ' .
b l “ .-
g . ™~ C -
_ L4
> - " ’ .
t- \ 4 ~ . 1 .
. .

.
- v ~
. .
&
- »’ v >
]
‘
]
, .
) .
. .
4 '
.
PR O b —————— e v - e e -
. -




B

- e e e R I e - .)\ - e O S .\\ e ‘r.\l’ . .
. ‘& ' ) )
, v I N b
o 8\6\ T~
- ' bS . ~—
R . . . , ~
. ’ A LEARNING CONTROVERSY A . :
' TN P < ’ : ‘\\ . . . y\ '
' . . - . » . .
T One of the princip%k concerns in the field of : .

7  psychology is the question of how humans learn and what .

-

. T~ . . . LS
factors influence learning. Many theories, or attempted ’

. ’ - . ! R
explanations have come fdrﬁhféurihg the ongoing debate ‘I.

concerning. this question. "Today however, only three major

- |/

. Lo P : 7
theoretical. positions remain. The purpose of this article. :

‘is to outline and contrast the key attributes of these A
. _.approaches to the study Sf learning. | ’ Y
: . - AN -

Lo : BN

-THE THREE LEARNING THEORIES, LA . \\,
' v, < 4 . “\

b N \ . " . \ ' E
BEHAVIORISM, COGNITIVISM AND HUMANISM . , ,‘\\ ~
L, » . R , ' . H .\\‘i
‘ Sy o r' ' . ¢ K
- Two traditional viewpoints are feadi{x/discernible } R

- o \ T ' ' . 1

among scientists whS(study learning.L‘One(Pf these is that , -1

L

of the Behaviorist who maintains that complex learning ‘ i 5

“

phenomena can be reduced to simple stimulus-response (S-R)

relationsﬁips. The Sﬁ% theorists claim, for example, that a .
§ P \ '

huhgry rat's run tHrough a maze to a remote .feeding box. is

.

... . controlled or influenced byl the food reward,and\by_food‘«

eating responses which are emitted as the rat runs through

¥

,the maze. The other viewpoint, that of Cognitive
psychology, prxoposes that there is much more to learning
than merely chains of stimulus-response connectiohs. The

"’ Cognitivists feel that there is such awﬁying as "insight"
which‘aliqws the organism to make. "cognitive leabs“ when
) \

~

1
confronted by a hew situation. ¢

,

\ .
h . ‘ Y
s .

~ Ty
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;‘SD compllcates the learnlng issues addressed by Behaviarists and

py

‘. C, . - - \\\‘»' . ¢ . L
Cognitive theorists ;I;Im, fBr\example, that apes’ who ,
”
; :
suddenly "s e: the value of a stloi'fo; reaching a dls&ant

’ 'i ’

\banaga\have engaged in h;gher mental - processes (thlnklng) to

~.

reach .the goal. Both types of learning :heqristf'off r
suggestlons for controlllng human learning behavior Hut
dlffer 1n approach or - method

s . In recent years'a new posxtlon has evolved which, futher

Cogn1t1v1sts. Thls viewpoint is known as Humanism and 1ts‘,

i : A

+ adherents reject outright the principles of Behav1orlsm and
"Cogn1t1v1sm as being ”dehumanlzlng » Rather than’ ‘emphasizing

the influence that the env1ronment exerts on the human
- organlsm, Humanlsts empha31ze he cpntrol that the. human

\ ,
being attemps-to exert on the environment. The remainder of

this article will deal with how these three theories Approach

b . /\ S . :

the context of human learning.

) b | ] | ’ é ‘ ’ T
HUMAN VERSUS ANIMAL METHODOLOGIES !

Both the Behaviorists_and the Cognitivists hdve often
used animals to test their theories of human behavior and
learning. Behaviorists-are particularly noted for their use

\of this experimental approach. The rationale for their

, expeerental use of animals is the assumptlon that the basic

laws of learninq'&an be generalized to a wide range of

species such as rats, dogs, pigeons, monkeys, and humans.
LY . . N

L I




Few wQu‘ld', question ‘the le/arning similarities within,speciesl, S /
but‘ Humanists strongly ‘oppose ‘;:he noti'oq that 'principles of
e ani:mal learning can be applizd to humans. Accordi’nély;

- ¢ Humanists argu(; t_;lat the human organisx;/is far too c'omp']g(_‘ ¥

to be 'studies with  animal methodologies and stré§s the
s R . .
. "/inviolable "inner space” of the individual. The general- -~ -
izing of’animal learning ‘behavior to humar{sxis considered an

affront to human dignity. Fdr these re.asoons, Humanists, .

& ' . ’ - - N
unlike Behavioristé& and Cognitivists focus exclusively on’ .

N ' . )
human subjects in their deliberation and resgarch on human = . .

learning behavior.: ‘ ‘ f

il

+ . ) .
| WHAT IS THE LEARNER \ * . Lo

' , ' ' . o
- ' L3 3 ? ’ . . 3
‘ Behaviorists see the learner as a mechanistic entity in

that s/he’is totally unresponsive until an environmental

stimulus is applied. The learner is viewed as a receiver of

3
- .

various types.of input (stimuli) which produces an
o

’ -

appropriately programmed and prqdictablé ou{:put, (response).
AT . Behaviorists imply that the learner is passive although a

-

Bett'gr term may-be "reactive" since the learner does neither

!

ot aat ik T Sy o b s

more nor less than continually react to. environmental events

(' .that are occurriﬁg. It is a, completely determined éystem ’

b v with no freedom of behaviom.

* " ) . : . N .

ey 6 — e . ‘ -
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. q.
*This ‘'orientation .to

»\ .

N k:{
in terms of mechanigal
biological processes,

. ! < A
image of the physical-sc1ékces.

<

earnﬁﬂg'theory predlsposes one to think‘

dels, physxo;oglcal meqhanlsms,

«~ -

THE BEHI\\V'IORIST'S“ riAanruAL
. THEORY OF LEARNING

i .  FIGURE 1:

~o

¥ A
or any.system that is,; concexved in the- - )
o= ’.‘v ’
J T
- ~ . - '.
-‘x °\ .
£ -
ad Al
“
RS
K3
) -
£ - "
. 4
et -
¢ . T
ANIMAL BEHAVIOR
. ?

An the space prov1ded please write a brief answer to the

follow1ng question:,

How is the character in the above plcture learnlng?

Vel
i -

é : o

4




-

Cognitive Eheories of learning are at oddé with
Behayioéism on several major points. Cognitivists see
humans és purposive agents. In their Wieﬁ: thé mindh
opérages'on 4 different set of.prihb}pLes than thbsé

. evidenced in the phyéical*&orld; ﬁu&ans are act;%é rather

than reactive and as such, are not constrained to behave

/ - S

_reflexively‘and'QutqmaticallyL but instead take some

a

‘ihitiative in controlling’ their aestiny. Understandably,‘

T Cogn1t1v1sts reject tha Behaviorist's determlnlstlc models

~ a

as belng far toy restrictive. C

a

The~Humanlsts are simllar to the Cogn1t1v1sts in that

- they also see the human organlsm as a purp051ve_agent. It

- -

is their belief that human beings have a natural

.
-~

3 3 - N - 'O
potentiality for“learning; humans are born curious about

"their world pnd nave an dinnate drlve to develop and achieve.

Humans possess*an inner dlrecﬁrng need to 1mproVe themselves

in the direction of healthy, competent aﬂd creative ‘e

o funétlonlng. Like the Cognitivists,. the Humanigts include ‘\

12

— prrry e

P

[

>~ 1insight and'initlatlve in. the natural repert01re of the
. . : . *
human organism. ’ C s .

° . WHAT IS LEARNED -

[ - h P

»

The Behaviordsts and the Cognitivists provide different

"\ gpsyers.té the‘quaﬁéion; what is'learnéd? Behaxioriéts

s #argue that ;ﬁabité“ arésleérned. This is-h'gommon sense
answer’sinfe'few would deny that smopth—nunningfskills are’
developed through practice. ': . \ ".\

- B . fég
. , ™~ : o s . ..

e
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AR ' ) behavxor indlcates that cognltlxﬁe structure must be part of

DR o . * . ' [ : . v . o

- P A -
)

s
+

Oh the other hand, Cégnitivists maintain £hat "Cognitive ’ t

Structures" or factual knowledge are what ig learned. Thig
. N \ s, ' Co . oo *

is also a very common sense answer. If you can locate a

house in your neighborhood'from one starting point, you can o

-

f£find it from another point because you "know where it is".,
' From the Cognitivist's viewpoint, you Have learned and . " 11 N _'

. organized a set of 'interrelated facts. A émooth-running X

skill. 111/ustrates a learned hablt, knowmg alternative
.- routés J.llustrat.es cognitive structure. Cognit1v1sts point

< out that all behavior is not highly mechanlcal and stereo-

typed. Therefore, they argue that variable, non—habltual .

what' is learned. Behav:.orls‘ts, on the other hand' are oo ‘u..

-

satiéfiedi that the laws of habit formation adeq\iat,ely -

- . y

explain the whole learning process.
.Humanists have an altogether different idea of. "what:,"d = e

" is learned. 'They stress tv;o 'types of 1earn:".ng,g relevant and

‘ irrelevant. Irrelevant learnlng is- 1earn1ng “from the neck s ' 7
-

-

up" and 1nvolves little feeling of personal meanlng. The \ ' j."l

N Humanists see true *relevant learning as being the dcquisition

* ' of knowledge which has -é._ quality.of personal involvehent..

’ "

This is exper1entia1 learning which is selfkltlated,

P ) pervas:.ve, and is evaluated by the learner.

[ i asanane A ] vy PO
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Humanists do not view habits or facts as true learning. . The
essence of learning to the Humanists is whether or not the ‘
information to be acquired has meaning. Little attempt is

- made to specify the mechanics of this learning since: the

goal of‘the Human‘ist' is to increase awareness of the
elements which are involved in the m‘eaningfu)l and
s'igni:fiéant acquisition of knowledge.

U - HOW ONE LEARNS ‘ e

When c0nfronted with a novel problegu, how does the, -
learner reach(a solutlon? Behavmrlsts tend, by
orxentatlon, to look at the past hlstory of the Iearner ;or
the sources of solution. The Behav1or1sts would see the
learner influenced by his/her past hablts ‘when confronted by
a new problem such that he/she responds accord‘mg to the
elerﬁents that the new problem has in common with past :
s1tuat10n. If. these responses, which are often referred to
as movex_nent intermediaries, do not lead to a SOlUthH then
the learner would resort to "trial and error".

A major -tenet of Humanism is "learning l:;y doing". The
Humanist would. look- te the innate desire of the 1earner to
motivate his/her approach to a problem.‘ Humanvists are )
' generally unconcerned with the details of what is actually

i

happening to the human orgamism when it is problem solwving.

~
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: relatiénships involved.

They are interested only ie bringiﬁéitollighﬁ‘tﬁe iepottance
of’the proper conditions fer such beh;vior to neturally
occur. , The Humanist would expect the learner's innate
desire for learning; for enlargement of kneﬁledge and

experience to be the energizing force behind his/her

approach to a problem.

. In answer to the,question of how we learn, , the )

Gognitivf@t would,be apt to point out that even if the

learner had all of the prerequisite experience and knowledge

9

of the parts of the problem, there would ‘still be no

guargntee that‘s/he'would be ableé to access the necessary
information. The éognitivist looks to the structuring of
the probleﬁ for thexsoupces of solution; They exélaina

learning in.termS\ofxcentral brein processes such as .

The learner, however, may be able
*

memories or expectations.

to solve the problem presented in one for but not in

.

another. Accordlng to the Cognitivist, the method of |

presehtation of the problem which is preferred by the
individual .learner permits a perceptual structuring leading

to "insight", that is, to the understanding of the essential
. . i
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In the s
followin

‘question?
h- %

FIGURE 2: THE COGNITIVIST'S HIERARCHICAL \

'THEORY OF LEARNING

-

Ce pr vided, please write a brief answer to the -
. questioni
How .will ﬁhe above character find the answer to his

'S

i

4

-

[y

' SOCIAL IMPLICATIONS OF THE THREE THEORIES -

The Behaviorists and the Humanists have long been

locked in debate over.the question of external control '

¥ -

versus self~determination. ) . L - .-
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B.F. Skinnér, a well knowq reinforceﬁent Behaviorist, has
pleaded ?or abandoning.techniques of aversive control (i.e.
p&nishment} and for consciouslf and openly applying .
techniques of positive control. for the betterment of

society. 'His novel "Walden Two" (1948) details a utopian

society which was created throagh the application of

.behavior technology.

'

A prominent Humanist named Caél Rogers raises some
points of disagreement Qith Skinner's proposed approach to
societal control. He a%gues that Skinner does not take into
account the potential abuse of power which could result.
Skinnéf, on the other hand, assumes that techniques of
control wili be in the best interests of society. Rogers
does not believe this to be possible due to man's inherent
nature. Skinner also argues‘tha£, if behavioral scientists
expefiment with society, eventually the practices which make
for the greatest biologicai and psychological skrength of
the graup will ﬁresgmably survive. Humanisté contend that a
socie;y's goals should be concerned prim?rily with the
ﬁroéess of beconing, aghieving worth '‘and dignity aAd being 1
creative - in short, the process of sglf-actualization. The
éonfl;ct herein degcribed is between a position that favors
human control through the thoughtful ;pplicatiop of a

science of behaviour and one which asserts that science

should enhance our capaéity for self-determination.
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SELF-ACTUALIZATION

ATTEMPTS T0
CONTHOL .
ENVIRONMENT

7 INNATE
DRIVE

-

FIGURE 3: THE HUMANIST'S SELF-DETERMINISTIC
THEORY OF LEARNING

-

In the space providedqd, g;lease write a brief answer to the

following guestion:
What is the above character trying to do?

o}

Cogniti(’vists would clearly be more _suppértive of -
Skinner’'s argument than that of Rogers as they too seek a
method for controlling human learning behavior. Evidence of
this is provided by thetapplications of hierarchiéal
learning theorieyg to instJuction such as D.P. Rusubel's

coding systems and Jerome/Bruner's discovery learning. |
e

96
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These three Yearning theories as briefly d&scribed

here, reflect the work of thousands of psychologists as they

attempt to understand mental life. ‘These-theeries are not
mutually exclusive however, for there are many areas of

overlap and many questions conceérrning human learning which

cannot be answered by oge theory alone.
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Evaluation:of article A 'Learning Controversy

i

@

i

Was the information in the article easy

0

to remember?

A}
Were there any confusing areas in the

article?’ s < oL s
’ 5 ’ °

[

Was the contént of the article easy'

to uhderstand?
I J e

Was the article well organized?

7 .
/f
pid the article contain terms: unfamiliar

to you?

Did you find the information interesting?

. - -

+
-

. . y
Was the article hard to understand?

~ N . 4

O N —— . . U N

YES

k"’*"‘u‘,

YES

12

YES

J

YES

12

345

345

NO
345

NO

345,

99,
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If there were pictures in your copy of the article please

answer the following questions. \

1.

3.

4.

5'

6.

)

Evaluation of agticle A Learning Controversy (Cont'd{ ' R

LA

Ve
\

v - ‘\

Did the pictures help you remember‘¥§e

~

content? ' o .

. Did the pictures help to organize the
information for you?

»

Were the pictures interegting?

.

[N

pid the pictures help to clarify the
content of the article?

Did you like ‘the pictures?

'
.

Did the pictures confuse you?
g .

P ' w e mmma v e

\\\\_,

YES NO

12345

YES NO
12345
. NO

12345

YES NO

" 12345

YES NO

‘12345

-~ NO

12345

P em e e 44 S st enaee. avemwn
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Let ug‘assume that the reading of the main passage "A

. .

'Learning Controversy"” was an in-class assignment on 'a course

L] . .
that you are nqutaklng. Let us also assume that before

a

this class one of your friends/advised you that she would be

’ »

unable to make it but wanted you ‘to be able tp tell her

~about it so that she would not fall behind.

A}

.

Please write down here, in complete sentences, all that you

.can remember from the passage so that you would be able to

providﬂ”é'{horough briefing about the contents when your

-

friend returned.



,‘ . . ,
- . * N
oot oo . et : : . s S
v o9 ' .
. ' \[ . .
. N : N .
. A ' 4 A
103
' ' t. .
L e . Q »
o y .- s K .
. R .
+ . A3
. " p— ‘ .
v 1 '
» ‘. )
. N .
. N ‘o
Al N ’
, ‘ . .
' - - »
3 ’ ‘\
- . Ry ( -
. . . , v, <+ v
- v ) -
R ) 3
a -
, L
. P
. . LA !
. ]
co " ’
* .
. R . , .
. ) . APPENDIX D
{\ . *_‘;! _ N . ' ‘ N
| ‘ o Lo . .
I ) ) MULTIPLE CHOICE TEST
§ @ N . -~
. P .
H * ’
2 . ' - '
s o
t . . . '
Ay »
a . “
! , . ’ -\
. - o, .
? ‘ . . .
i .
. ) ’ . . .
; s v ) )
3 \ e ‘
, . ’
. .
) N ’ ‘
* ) ' -~ ' ! !
. R 0
1 , ‘ . '
v ‘ . ¢ '
! . ;
B - - . N i
. ~ . - N
0 > 1
. + - v -
. + ¢
\ ' ~ ‘.
. . R ¢
¢ - - R e A oo - -«wvrx»-&««;m,,u




FEIE R

o e

-,

o

b

b . . Q ’ -
v to t

AT U S e M N 58 am i et e i g e s maenir S e 6 e o -

2 e e

78

Wﬂich of the ﬁheori:;-of learning %ouid reject the idea
that a human being &s a\sys%em such as thosB® conceived
in the image of the physiégl sciences? ' L€
a. ’Humaniéts . s )
b. Cognitivists and Humanists . '
|
c. Behaviorists and Cognitivists )
d. Behaviorists - Co ../'. - ‘
L . -
o ' ?

A mathematician was trying to soLveﬂa difficult‘pro&leml
After hours of unsuc?égsful work he wenthto bed-
discouraged. Five minutes later, he sat up thLed and
shouted ﬁurekalA'Suddgnly, the solution had dawned upon
him. This case provides an’example of: o
a. man's innate desire to infiuence the invironment -
b. man's natural problem solving instinc%
c. gbgnitije reétrdcturing leading to insight
d.. operant external controls ' K\
Behaviorists view the human organism as a(n): ,1
a. innately driven entity fully capable of taking

" .“I‘f"’ initiative . e .

b. innately driven entity easily repregented by a

mechanical model
- N . . ' -~
c. mechanistic‘entity fully capable of independent

thoughts and activity

d. mechanistic entity capable only of reactive behavior

ve

r 2



s
process &f self-actualization.
. . . . o
This belief is characteristic of the:
K ' a. Cognitivists

b. Humanists and Cognitivists .
\ .

c¢. Behaviorists

.

- 4. Humanists

- Ed

5. A major distinction between Cognitivist

L <
- \;ﬁ; g . P 2

chiety'é goals should be érimarily'concerned with the

.

PO

)

and Behaviorist

-

el

105

o . orien}ations is the fact that: - -
o ' _a. Cognitivigts believe that the human érgahism is
. cabable of insightfql behavior ' ‘
o o . g. Cognitivists emphasize the natural influence of the

- - ’

environment on human learning

L]

Behaviorists emphasize that.humans naturally act to

. %
influence their surroundings .
d, Behaviorists sometimes use human subjects for

experimentation

- . E . : b
¥ M -
: . —_—
g . .
. o B . .
E ' -

- 6. According to the Humanists, society's goals should be
i . ‘primarily concerned with the process of human:
’ a. learning. i ‘
iw b." imérovemént . - .
% . c. ;elf;actualization .
d. control . "

’
< e
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7. - Behaviorists and Cognitivists are alike in that boths -

‘a. are concerned with the specifics of humap problem
. » o ' 3
¥ 8, .
b. attempt to provide ideal environmental conditions for"

o :\ " . .

solving behavior

learning

c¢. infer central brain processes as integrators of

\

problem-solving behavior

d. refer to movement intermediaries as igtegrators of

a

»dearning Behavior - -
r .

8. A sports writer asked a famous mountain climber why he
would risk his very life to climb treacherous Mount
Everest. The climber responded calmly, ”Beééuée it's
-there." . |

This person and others of his demeanor provide some

evidence supporting the beliefs of which theorists? . "~

7

{ , .
a. Behaviorists ' '

b.- Behaviorists and Humanists’ \ B

c. Cognjitivists and Humanists

RN TP | g,

S

o T i L I PP

B T e
°

d.

Humanists
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between Cognitive and Behaviorist theories?

ae.

b.

10. Tﬁe Humanist would

Both emphasize exclusively animal behavior.

[}

2

Ay

9. Which of the follawing correctly -states a similarity’

Both seek to somehow methodically control human

C W

learning behavior.

human learning behavior.

Neither considers the study of reactive processes to

be useful.

&

.

l

S

.y

+

-

Neither strggfii-the insightful characterist{ics of

suggest that the degree to which a

’ person can solve-a novel problem erends to a great

extent upon: -

a.

~

whether or not the inforfation to be acquired has

personal meaning.

the configuration in which the problem is expressed.

whether or not the appropriate stimulus was applied.

. the level and quality of background experience.

11. -The idea that the learner is a mechanistic entity is

a.

b- .

A, C.‘

d'

~

‘ .. proposed by the:

Behaviorists
Cognitivisgts
Cognitivists

Behaviorists

i

and Cognitivists

and Humanists

\
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12. thch p£f the follow1ng theorlsts would apply helrarchical T
,theorles of learnlng to 1nstruct10n? ) .

a. D.P. Ausubel and J. Bruner

\ /g
-b. Carl Rogers ) | ) ’ : \. 1
c. Serome Bruner ’//,
\d. B.F. Skinner n"/l' y
13. A keynote t6 the Behav1or1;t tradltlon is the belief that"° ':?;u
) complex learning phenomena ean be: ) ‘ %é;

a. broken down into simple stimulus~-response chains.
b. . deductéd from the opganisns attempts to control the
/ ‘
environment. . /

! c. -facilitated by a restructuring of the material to be

learned. ) ' '3
d. 1illustrated by sinple portrayls of central brain

<

processes.
\ : ' s .
14. The Cognitive psychologist would suggest that the degree
to which a person can solve a novel problem depgnds to a
] ) R

great extent upon:

a. the configuration in which the problem is expressed. °
. b. the level and quality of background experience.
c. whether,or not the problem has personal meaning.

-, d. whether or not the learner has spec1fic relevant

€ . kS "~ 3

experience.

N [ B«
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15. An instructor believes that given the proper conditions,

his students will Be motivated to learn due to their

innate desire for learning.

109 .

This inétructor has adopted viewpoint.
) a. a Cognitivist
b.. a Humanist .
¢c. either a Cognitivist or Humanist o -
d. either a Behaviorist or Cognitivist
> ~ N
16. ﬁumaniéts view the human ordanism as a(n): | - “J
;. innately driven entity easily répreségted by ;
mechanical model: \\\ . )
« b. innately driven entity fully capable of taKing—
initiat{ve. ' ‘ C T '
c. mechanistic entity capable only of feac£ive
\ beh;vior. ) i
d. mechanistic entity fully capable of independent ~

thought.and activity.

17: The idea that science should enhance our capacity for

, . self-determination is proposed by the:

a.

b.

C.

\dn

o PN vh e e smeae e

Behaviorists and Cognitivists.
Cognitivists.

Cognitivists and Humanists.

'Humanisis. ‘

ta

s
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18.

" b. aversive control.

19.

20.

21.

»

Carl Rogers would propose that true learning is the

»”

result of:

a. cognitive learning.

e
Ky

c¢. positive control.

d. experiential learning.
Which learning theorists place little importance on the
mechanics of learning?

a. Behaviorists.

b. Behaviorists and.Cognitivists.-

3 r

c. Cognitivists and Humanists.

d 3 Humanists » - . \ _—

The Cognitivists would explain learning in terms of:
a. the learner's innate desire.
b. habit fprmation:

c. central brain processes. 3

a

"d. fact accumulation.

”

D.f. Ausubel is a theorist wﬁ%se work provides evidence
of the: }

a. Behaviorist belief that humans are bofn cﬁriods.

b. dependéncy of humans on external stimuli.

c. need for the instructional programming of stilumi.

a. 6qgnitivists desire to manipulate human learning.

A\ 3

110
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Whigh‘ofvihe following is an important difference between
v &\ . et - .

‘the Humanlsts and the more trad1t10nal approaches to ,

: S
learnln eory? h .

a. Humaniists emphasize the control that'! the human exerts
<

-

onwt /env1ronment rather than v1ce0versa.
he

b. Humanlsts make the:assumption that the focus of ~

-

concern shaqld be on 1nternal processes.

C. —;>§dﬁtlonal approaches focus all of their attentlon

—
on animal learnlng behav1or. : ’
~ B )
d. Traditional approaches view the external environment

as being the major factor in learning{

Variable non-habitual behavior would force one to admit

that™ mast account 'for part of,what is . -

]

learned.

a. cognitive structures

b. individual personalities

c. innate drives
d. stimulus-response connections .,
R i

. . j
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; . 24. A/reriowned scientist has proposed that it Would be in the
® .,' L] . ] ¢ ~ . . . .
% - ‘best interests of society to develop tgghniques of human
- control which would result in the emergence of a superior
{ N r’. . o - . . ' ,
‘ Tt .~ ‘mankind. . s ‘
/ . Which 1earn§ng theorists would 1ikely‘be most 6EEosed to
» sucﬁ*techniques? , .. ‘
' a. Behaviorists.
\ . : g v =
b. Behaviorists and Cognitivists.’ :
-7 ; / ! ts
. €. Humanists. ) )
: d. Humanists and Cognitivists.
)
: T : 0 .
_ 25. Which of the theories of «e‘Learnin‘ would visualize a human
i o being as a system such as those conceived in the image of
. \t'he\piirs'ica,l sciences? N ‘ -
la . -t ~ *
i) . LI * . - . ¢
' ' ~~a. ~ Behaviorists. | Co
; -, b. Behaviorist and Cognitivist.
3 s ‘ . ’ . . o * ’ -' \
; . . G- * Cognitivist and Humanist. ' .
” ) » S e s ° ' ! “,; / . .
d. Qognitivist. ' . .
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26. A tégcher organizes her lesson so that all of the simple

g

T

<

{

material preceeds the complex. Shé hopes“ that, thanks to

«

‘her sequencing, students will come.to perceive the

cofnplex concepts before they are expounded upon in-

b F

class. @

This instru,ctAor has adopted viewpoint.

a. a Behaviorist

Eir d

b. a Cognitivist )

c. either a Behaviorist ot a Cogniitivist . ’

d. either a Cognitivist or a Humanist' Coe

i

'27.'A man is l~oc‘kéd‘ up and left alone in a prison cell.

)

. Suddenly, he realizes that the rope suspending his

~

Outude, well beyond reach, are -the keys to the cell

'lb
J’ \

After several hours, the worried prlsoner gets up from

the hapmock he has been resting on and-paces his cell.

hammock could be fashioned into a noose to draw in the
keys. ‘ ) -
This case provides an examplé of which type of learning?

a. Stimulus-response.

b. Instinctive. ? .
c. Insightful. .
. - v e N .
A4 4a. Habitval. . Y | -\
[ 2N ’ ¢

Ll
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28.

!

29-

30.

B ——
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If a Behaviorist were to describe a learned behavior, he R

.
1

would likely refer to such behavior as®

a. cognitive structure formation.

b. fact a,ccgm_glation. F

¢. habit formation.

d. response structuring formation.
et .

When space shuttle Columbia pilot John Young was asked

- .

why he risKed his life to travel into space he answered - -
) . )

simply, "I just had to experience it".

Which theorist's beliefs are evidenced in Young's reply™ .

i

a.  Humanists. ;
b. Behaviorists and Cognitivists.’
¢. Cognitivists and Humanists.

d. Cognitivists.

f 3 . B
A major spokesman for-Humapist realm of thought is:-

a. B.F. Skinner. : ¢
b. D:P. Ausubel. B
¢. J. Bruner. by . : e
d. C. Rogers.: P
v “ & ¢
A
3 . b
° A L]
n{ , 1 ‘~
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31. '‘According to Behaviorists, society's goals should be .

primarily concerned with the process. of hu?an: ‘ " R

»

a. improvement.
b. learning.
¢c. c¢ontrol. . - »~ ]

d. .self—actualizétion.

32. B.F. Skin%er is a theorist who believes in: .

)

- a. the need for instructional programming'of stimuli.

b. the control of humans through the application of

. : \
- : behaviorAtechnofogy. -

. : c. the process of self-actualization.
d. .the insightful characteristics of human learning

behavior. !

i»
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to contribute to knowledge. The area being studied was that
of pictorial information proééssing! In recent ygéﬁs this
aspect of learning has been increasLngly questioned. ~?his'is
due in part té’%he ever growing costs of including pictureé
‘X in textbooké and the ﬁounting doubt that they contribute
significantly to memory or comprehension of the pfbse.or | :

written material.

. L 1

-This researcher postulated that in order for pictures to aid

the memory-and comprehension of prose they:
N s :

|
-

'~ must be carefully designed to serve specific functions.

- must be processed (i.e. looked at) before they can have an

effect on ledrning. Many adult students, being more ' /

verbally oriented, often ignore the pictures in their

tests. ) ' . . ' .

»

Thus, this study entailed 4 groups of .20 students formed from b3
two managementnclasseé. These groupé weres:

)

1. prose‘dnd picture only
2. prose only

3. prose and pictures with instructions to look at the : . -

’
[} .

' pictures and write a response (overt response)..
4. prose and pictures with instruction to look at the

éiétures and think of.a\reéponse (covert,response).
. - v '

This study, like any other, was first and foremost an attempt r

-

[RVUSRU. O

-
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« L. 3 ’ ) i B
The results showed that the prose and picture group (1)

performed significantly better on the immediate test

A

(p<.01).

L
s? N
s . Prroap 3
s
x 15.‘ :, ‘
1 A : > 2
dmmediale fest ~ 3 weels later ¢ weeks lafer

While more analyses neeﬁﬁ to be done, it looks as 1f the

\ .

'j:n'struction’s to look at the pictures iriterferegi with the

~

¥
I

;WhaF do you think? Yous feedbatk would cohtribute to the
overall.aim of this study by adding a..unique ‘and valuable
insight into what actually happened duriné coXllection of

.data for this study. Foilowing are é few questioné, please

‘feel free to add your own insights.

- e . . ® »
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Do you think that answering the first

multiple choice test helped you to answer

the following ones?

£

Did the article A Learning Controwversy

contribute to your understanding of any

material -that you might cover in class?

_—

Did you havé enough time to study the

article?

Did you feel unduly restricted while

—

. studying the article?

+

If you answered YES could you explain how.

YES

If there were pictures in your copy of the article:

1. Did you spend time trying to understand the

" superimposed over the pictures?

~
t

pictures?

. ‘

As you were answering the multiple choice

i
¢

\ ! ~
\

Did you notice the l\etters B, C or H

YES.

test did you try t‘o’ visualize the pictures? YES

NO

NO

NO

NO

NO

NO

NO

[ R ——
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i~ -4, Could you remember whiéh’_picturé,s went

with which theory? '  YES NO -
: ' { , _
\ ' -
* 5. Do you think that gene;ﬁlly, pictures help
you to remember cetMain things? % YES NO
. .o . '
. Thank you once’ again :Qor your valuable help!
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) - b ) N
- ST ' Heéather Lee -
. a ‘ = D 549-13
<, P o
4 i ,-/‘
} . " ~
. [
) ‘ A\ -t —
\\ T ,
’ ‘ ‘ \ - ‘. FE ;;,..
- \ ‘." N .‘/ N
v %f‘ ‘ ' t - -
' /7 ., . i ! ¢
LN [ . ﬂ J’ . l\.
* f . - - ‘ o A, tw
» , + . !’ . ' ‘ ) i !
[ ! :." ) \ ! LT 1



C e eary e

©

o L I i T EE TPV FU PPN o —

. .
.
J
'
- .
. .
RN
.
n
.
.
. '
LY
.
-~ »
¢ '
.
- N '
. .
N
- ¥
- ,’
, s \
. '
.
.
w . .
'
s
' S ., . -
' N w R
9
"
Vo .
[ ~
\
. f
)
. . »
.
<
M ~
. %

. ) :
' APPENDIX G

.

- IDEA- UNIT SCORING KEY

AY
N - R
B
.
. ~ ,
M) oy .
' NG e
13 - .
, f
.
-
.
a . .
7
g
-
. \ . . .
. . . ,
R !
P B
v
- '
o .
\
. "
-t ' A .
: “ 3 o . B



R el 2 B LR

.

p

) <which allows the organism to make "cognitive 1eaps§<when :

S

-contrplled or influenced by the food reward)and (by food

123

A LEARNING CONTROVERSY

(One of the principa¥ concerns in the field of
\psychology)gi.s the question of how humans learrg and(what
‘factors influence ‘learning) (Many theories, or attempted
explanations)ézave come forth ouripg the ongoing debate
concerning this question). (Todéy howevor, only three major
theoretical po;itions remain) The purpose of this article.‘
is to outline\ and (cont-rast}the(key attributes of these ‘
approaches to thelstudy of learning. a

r
(TBE THREE DEAﬁNING THEORIBS,)

- (BEHAVIbRISM,} (cosnrrxvxsn) AND (HUMANISH)

(Two traditional viewpoints are readily discernible
jnong scientists who study learning-) (One of these is that

of the Behaviorist who %aintains that complex learning

ST

I3

-phenomena can be reduced to simple stimulus-response (S-R)
. o ¢ )
relationships.) The S-R theorists claim, for examplé, that a

hungry rat's run through a maze to a remote feeding box)(is F

eating responses) hich are emitted as the rat runs through

the maze) (The other viewpoint, that of Cognitive

psychology, - proposes that’ tfere is much more 'to learm.ng)
(than merely chaiqs of' stimulus-response connectiops) (The
Cognitivists feel that there is such a thing as "insight"

1 N ']

confronted by a new situation.) ' '

Al
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(Cognitive theorists claim, for exam'plg, that apes who

,suddenly "see" the value of a stick for reaching a distant

'banana)(have engaged in higher mental processes)(ﬁhinking))é.o

reach the -goals\(goﬁ)‘r’types of learning theorists offer
suggestions for‘controlling human learning behavid}g éut
differ in approach or method.) .

(In recent years a new position has evolved)é'hich futher
complica'tej.:-z the learning issues/fadressed by Behaviorists and
Cog.nitivi"sts) (Tﬁis viewpoint is Known as Humanism and its
adherents reject outright the principles of Behaviorism and
Cognitivism)(as being "dehumanizing“)ﬂ(Rather-« than emphasizing
the influence that the enviror;ment e‘xel*ts on the human |
organism,)(ﬂumanists emphasize the control that the hur‘r,nan
being attemps to exert on the environ;nelg‘xt.) (The remaindexr of
this article will deal with how these three theories approa;:h

$

the context of humarr learr}ing.)

-
- -

(HUMAN VERSUS ANIMAL METHODOLOGIES)
-~
— (Both the Behaviorists and the Cognitivists have often

used animals to test their theories)éf Quman behavior ax;é
learning.) (Behaviorists are particularly noted for their use .
of this experimehtal a'pp;*oach-) (The ‘rat:;von'uale for their
experimental use of animals is the assumption that %he basic
laws of learning can be generalized to a wide range"of .
species)én\mh' as ra;s,‘ dogs, pigeons, monkeys, and ht'.unans.)

v . 3

"




@"ew would question the learning siynilarities within species,)
(but Humanists strongly opi)ose the notion that principles of
animal learning can be appli’ed to h?ax:lsé.) <Accord‘ingl;o,\
Humanists argue that the human organism is fér too complex
(to be studies with animal met‘nodologles)and %tress the
inviolable "inner space" of the 1nd1v1dual) (I'he general-—
;z1ng of animal learning behavmr to humans 1s cons:r.dered an

affront to human dlgnlty) (For these reasons, Humanlsts,

unlike Behaviorists and Cogn1tiv1s¢.s) @ocus exclusivelyf on

human subjects‘) in (ghelr deliberation and research on human '  ~

v

learning behavior )

..

° \ 2

- N a

(wrwr 15 THE LEARNER)

L3

- 3

v 5"

@ehav:mrlsts dee the learner, as a mechanis ‘tic entlt}é
that s/he is totally unresponmve)@ntll an environmental
‘stimulus "is applled) (The learnex is viewed as a receiver of
various types \of J.npu:)(stlmull))é:hlch produces an U 3
approPrlately programmed)énd predlctable output)éresponse) )/L
(B ‘Gviorists 1mp1y that the learner is pass:l.ve) »though a )
better texrm may be "reactive")(since the learner does neit}}e};
more nor less than conti'nuelly react to environmental evepts

that are occurring.) Gt is a completely determined system)

(with no freedom of behavior.) ) ; -

» [
[

fp—
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(This ortentation to learning theory predisposes one to think (/

in terms of mechanlca@s) (phym.%ogical mecham.sms)
v .
(biological processes )()r,;anyosystem that is conceived in the
e

mage of the physical sciences)

(Cognitive theories of learning are at odds with
w ' @
B hav:.orism) on(several major po:.nts) <Cogn1t1v1sts see

S as pur,pos:.ve agents) (In their view, the mind

\oper tes on e{ different set of principles )than(those

ev1denced in the physical world) (Humans are active) éather

Y

than react1ve> and as such, are hot censtrained to behave’
reflex1vely§and automatically) (but instead take some
initiative)én controlling their destiny.) (Understandably, |
d’ognitivists reject the Behav1orist 8- deterministic models)

(ag be1ng far too restr1ct1ve) ?f'

} Y

-

('I'he Humanists are eimilar to the Cogn1t1v1sts)(1n that

they also see the human organism as a purposive agent) (It
! v
is-theif belief that human beings have a natural

potentiality for learnlng >(humans are born curious”about
their world>and (ave an 1nnate drive to develop)énd achieve)

(Humans possess an inner directing need to improve themselves)

' . -

(in the direction-of healthy,‘ competent and creative

v

functioning) (Like the. Cogn1t1v1sts, the Humam.sts J.nclti‘de

a

1nsn.ght)@md 1n1t1at1ve)(1n the natural reperton:e ‘of the .

L)

' human orgam.sm) . ,,/ .
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WHAT 1S LEARNED
Ql'he Behaviorists and.the Cognitivists provide different
answers to the question; what is 1earned':§. (Beha\'riorists'_.
‘argué that "habits” are learned.) ('I:his is a common sense
answer\)éince ‘few w‘ould deny that smooth-running skills are
developed through practice.) @n the other hand, Cognitivi‘stg;
maintain that "Cognitive Structures"” (or factual knowledge' are
what is learne;i) (This_ is also a very common sense answer)

(If you can locate a house in your neighborhood from one

starting point,)(you can find it from another-point)éecaus"e

" you “know where it is") (From the Cognitivist's 'view'point,

you have learned)énd organ1zed>(3 set of 1nterre1ated facts)
Q\ smooth-—runnlng Sklll illustrates a 1earned hablt)écnow:mg

alternative routes 1llustrates cognitive structure) (Cogng.tn.—

-~

vists point out that all behavior is not highly mechanical

and stereotyped.) (Thvefore, they argue that (lariable,)

Qlon-habitual behavior)éndicates that cognitive structure must
’ ,

be part of what is learned) (Behaviorists, on the other hand,

are satisfied that the laws of habit formation)édequately -

explain the whole learning procegs.)‘ '

‘Humanists have an altogether different idea of "what"

c

is learned) (’J(ney stress two types of learnlng)(relevant) and
N

_(1rrelevant (Irrelevant learning is learning "from the neck

up“) and (1nv\q1ves little feeling or personal meaning. (The
Humanlsts see true relevant learning as being the acquisition

of knbwledge)(vhlch has a qguality of personal 1nvolvement)

. . \‘

127

I




ETR

g A MR e T 1 ¥ e sy

T AR XY e G

o B e I TN 4 VWA s e — 4 en 7 [

(This is exper-ie,ntial learn]ingyéhich is‘seif—initiated,)éerxv‘a—
sive} (end is ‘evaluated by the leernef.)é-lumanists do not view
habits of fact‘s as true learning) (The éssence of iearning to
the’ H}xxnanists is whether or not the information to be g
?cquired has meaning) (Lit.tle ettempt is made to specify the.
mechanics of this learning)since the goal of the_Humanist is
to increase ‘awareness of the elements)@hich are invo;ved in
the meaningful) and significan_t acquisition of knowledge.)

¢

HOW ONE LEARNS

-

(When confronted with a novel problem, how does the

.

-

learner reach a solut.ion?) (Behaviorists tend, by

orientatiorf, to lodk at the past history of the learner)éof
%
the sources of solutlon) (’I‘he Behaviorists would see the

_learner influenced by his/her past habits)(ﬂhen conf;onted by

a new problem)(sucn that he/she responds a_ccording to the
elements that the new problem~hae in common with past
situation) (I‘f these responses, which are o'ften referred te
as(x;ovement intermediaries)(do not lead to a solution then
othe learner would resort to "trial and erro‘r") | |
(A majer tenent of Humanism is "learning by doing"} (The .
Humam.st would look to ‘the 1nnate desire of the learne} @.
motivate hls/her approach to a problem> Q{umanlsts are
generally unconcerned with the detalls of what is actually

happem.ng to the human organism when 1t is problem solVing.)

!
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'(Th'e_y are interested only in bringing té6 light the importance

of the proper conditions for such behavior to naturally

occur.) (I'h‘e‘ Humanist would expect the . learner's innate

-]

desire for learning> (for enlargement of knowledge%nd

experience)@_o be the energizing force behind his/her
approach to a problem\.) ’ .

(In answer to the question of how we learn, the
‘Cogni'tivie;st would be apt to poiritk out that even if the

learner had all of the prereqrisite experience and. knowledge.

of the parts of the px_‘oblem,) éhere would still be no

‘guarantee that s/he would be able to access the. necéssary .

' to "insight") Qhat is, to the understanding of the essential

. relationships involved ) 8

information.) Q‘ne Cognitivist looks to the structuring of
the proble% (‘Eor t,he. sourées of solution.)' éhey e'xpla“in«
learning in terms. of central brain processes) éuch as
me;nories or e;cpectations.)’@‘he iearner, however, m\)aygb“é al;le
to solve_’the problem presented in one for but ‘not in |
a,nothel') (According to the Cog;zitivist, the method of

presentation of tﬁe-problem which is preferred by the

ind:i’widual learnea<pérfnits a perceptual structuring leading
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(SOCIAL IMPLICATIONS OF THE THREE THEORIES)

(The Behaviorists and the Humanists have long been
locked in debate)gvef the question of external control
versus self-determination QS F. Skinner> (a-well known
reinforcement Behav1orlst (has pleaded for abandoning
techniques of aversive control (i.e. punlshment) and(for
consciously and openly applying technlques of positive-
contro])(for the betterment of soc:.ety) Qiis novel "Walden
Two" (1948))@etalls a utopian soc1ety)é‘m.ch was created -
through the application of behavior technology)

(A prominent Humanist named Carl Rogers) éaises some .
points of 'disagreement wi‘t.:h ;Skinner-'s proposed approach to
societal control) Q—le arques that Skinner does not take‘ into
account the potent1al abuse of power) (rhlch could result)
(Sklnner, on the other hand, assumes that techniques of
control will be in the best interests of soc1ety> (Rogers.
does not believe this to be p‘oesiblg(due,to man's inherent

nature) (Skinne; also argues that, if behavioral scientists

experiment with society) Qventually' the practices which make

for the greatest biologioal and psychological strength of .
the grouanll presumably survive ) Q-Iumanlsts contend that a
society's goale)(should be concerned prlmarlly with the
process of becoming, achieving worth and dignity and being

. ., (.
creaéive) -(in short, the procdess of self-actualizatio‘n.)

< .
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(I’he conflict herein described is between a position that
favors human‘control)é:hrough the thoughtful application of a.

-

science of behaviour) and(one wh,ich assertsk,that science

'should enhance our capacity for semlf‘—:determinat'ion.>
@ognitivists would clearly be more supportive of

é]ginner's a»rgumgngé:hartl that of Rogers\)as (they too seek a

method for controlling human .')gfz‘arning behavior-) é:videhce‘ of-\

this is provided by the applic;’at;iohs of hierarchical

learning theo;ie%@o\ instructio%@uch as D.P. Ausubel's)

(cogiing’ éystems)and (Jerome Bruner's‘)éiscoveryv learnigg.)\
‘(ﬁ'hes'e thre;e learning théories as briefly described

ﬁere, reflec£ the work of thousands of psychologists)(s they N

attempt to understand mental li_fe.) @hese theories are‘ not

mutually exclusive however) (for there are many areas of

overl'a'pwahd (many questions concerning human learning which

P

cannot be answered by one theory 'alone.)




