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A . ABSTRACT S ‘
AN INVESTIGATION OF‘THE EFFECTS OF PICIPRIAL AND PROSE .
OVERVIEWS ON ADULT LEARNING OF PROSE TEXT

-

R. K. Gellner . ‘ oo

“Although thefe_ is a growing need for-adult ed‘ucation, very 1ittle

- .research has focussed on the 1e‘av-'m'ng be\hévior.of a °population of | < -

\

"continuing education" students, This study ex‘ami'n?d the effects of an )

y

r

adjunct‘aid, the pictorial overyiew, on adult léarning of a prose passage. )

The subjects were 122 continuing education students who-were random]yﬁ

_assigned to one of five experimehtal coriditignsi pre;passage verbal -

‘overviewy pre-passage’ pictorial overview, post-passage verbal overview,

. - ~
post-passage pictorial overview, and-.a no-adjunct aid_ control group.,
o ' . )

Before the experiment began, subjects were asked to complete the Nelson

N &
Denny Reading Test (NDRT). En immediate posttest was adminis&eced,.,foﬂowed

<

by a"de1ay.ed ‘Posttest two weeks later. . ’ ,' '

Q @ o,
A regression analysis provided strong evidence that'the NDRT qu‘a\r‘r\

excellent bredictor of posttest sceres A repeaw measures analysis of

vagiance of‘ the overall design revealed no SIgmftcant interaction among .

B L}
overv1ew posnmn, overv1ew type and the time ’mterval One s1gnificant .

‘main effect was a sagmﬂcant increase in oVeraH scores over!time

"
@ bt e e

@

L ]

ReSuM:s from this study suggest that plctorlal overviews were no more

effective ih facilitdting adult'learning of prose text.than their verbal.

- counterparts or a no-overview control condition. In addition, overviews in

either a pre- or post-position were ineffective in facilitating adult.learning

of prose text. Finally, none of these treatments were effective over a time

1

interval for the population.
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‘ CHAPTER I . -
. Introduction

" In the‘ﬁ§§t,‘a11 the education that one really needed for a 1ifetime
,was attained in"a few years of pu§]ic school. Todayi as a result of h
.ever-accelerating teéhnoloéy, fhe knowledge gained during these formal

sqhoo] years in public school 1is no }ongér valid ten.years later
(Knowles, 1970). The rabid_1nformation)exp1os%on that has characterﬁzed .
this’century has résu]éed in more and more adults who need or wish to be
“re-schooled" or to continue their schooling. "

™

There has been a considerable ‘amount of 1ﬁterature produged yhich
- has addressed the learning behav;or of cq]]ege‘students. This Titerature
dealSjprjmari]& w%th people .who have not yet left what can generally
.~be referred to as the normal educational ‘stream. That is, a university
can be viewed merely as an éxtension of the public schoo! system. The

. présent studx a}tempted to address a larger group of adults than those

° wh are narrowly defined as "undergraduates". Adults are herein defined

- as students who are attending “continuing edlication" courses intended for E

those no longer direEt]ylinvo]ved in theoforma1 public school stream.

- The' paucity of research in the realm of adult Wéérning has been noted

before (Glynn & Muth, 1979). Tﬁe tfaditional focus has been on undergraduates

{
sor_chf1dren still a part of the normal schopling continuum. Qs a result

i of this, when courseware is needed for adults, the.instructiondl designer

* s s obliged to Fely on téchniques and materials based on thefreséarch
i) o

. ™y ‘

conducted on younger learners. .-
, “ .,) P

. '.Adults are not just "big kids".(Kidd, 1973) any more than children are

. . 1 A ~
mindature adults. It is therefore important for the Educational Technologist

. r
~ - . v

3
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or ényonenelse”invo1véd in instrucpiona] desigﬁ to initiate serious
an& systematic exa&jnations of Ehe SpeCia1A1earning characteristics of’
this growing populétioni The current‘stu&y was such an examination »
focussed on one aspect of adu1t71earning, that is,'learpinb frbmv

" prose materials. ) , .

. \' , ) . - _\
Prose Text : - - '

"

The prose text, in spite of recent.applications ofgelectronics \ “
to instruction (e.g._téIévisioq, cdmput;rs), remains‘ihe primary megium

for transmitting 1a}gé a;ounis of information, both inside and outside

the classroom. Unlike its modern counterparts, text "is still a -

+

relatively cheap, accessible and\flexiﬁle source of learning and hence

will probably continue to ‘be a majow source of instruction for a long
time to come" (G;gne, 1978, p. 629).
\4——.\ - - \
Researchers as well as teachers have recognized the importance of . °

prose text in instruction and have spent many years. attempting to.' .

optimize .its influence on 1earn§ng. The analysis of adjunct 1earning\
aids {s one of the alternative approaches which have been taken in recent
. — . - .

years. Adjunct learning aids are supplementary "bits" of information

iritended to enhance the 1earning of.a core passage. Such aids include -
headings, ijectivés, organizers, Orienters, overviews, questions and o é
. ” . / roG
pictures. - v ' ‘. :
' L]
The Role of Pictures o . | - ‘ ‘

¢

s * B . . \ . !
Of these, pictures rank as one of the most widely used supplements
: . ‘ .
to modern jnstructional materials. However, in spite of-this apparent !

popularity, Dwyer (1978) points out that: .

) - . ) - .
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for adults (Levin & Lesgold, 1978). -,
) >, .

- " -

. , . . :

" There is 1ittle ava%]ablé evidence supporting the , . [k
contention that visual illustrations in.textﬁooks J
currently on the market add proportignately to learning.
Furthermore, theré’are no guidelines avaﬁ]ablé‘to
indicate where visual materials should bg\p]aced in
the conteﬁi material, what kinds of visua1§ should be - L
employed, and how visualization should be o:sanized. : N

to benefit from the usé of quesgion§, advance organizers, .

covert and overt responses, etc. (p. 118).

In addition, there . is little evidence to support the genera]ization/ .

~ of results from children's pictorial materials to materials designed

-

Pictures have been utilized. as pro;e'adjuncts for centurieé (Orbus

Pictus, 1658) but have only recently begun to attract research attention. ’ .

It is thought .that pictures increase learner interest and add attractiveness '

2

“to the‘pfiﬁted paée. The result of this deneral sentiment has promoted

- the design of pictordal materials based on aesthetic criteria (Levin &

Lesgold, 1978). Howgver, one wonders at the sagacity of this use of

illustrations in view of their ﬁ%1ative1} high cost. 'This is of particular

concern because, as. yet, there are no conclusive results supporting
pictorial facilitation of learning or improvement of reading comprehension.

Reviews by Fleming (1979), Hartley (1978), and DUChaéte1 (1981) reiterafg

the general lack of ‘research evidence on picture/text interaction. Clearly,

more research i; needed in order to improve our understanding of the effects

of pictures on the learnihg of prose materials. N

Duchastel (1978) argues that pictures can perform threa major roles



ey s .

- e g -

'

‘ . \.\

wheﬁ they are used in conjunction with prose instructional matef?éi\.
Tha;attentiéna] role is prjmarily for motivational purposes and as sch
fhe p%éture is intended to add interest and appeal to otherwise bare
textual f9;mats. ITlustrations fulfilling an explicative role d}rgct1y
{portréy an aspect of the Bas§age content which is not clearly defined.
or expTaingd by words alone. Finally, the retentional role of pictures
is the 1ea§t researched and yet“pogsib y the most valuable of the

three; Reténtiénal'picturég, agcording to Duchas%e]: function muég V%ké

.other adjunct ai s (e.g. overviews, outlineg) in that they provide the

. learner with a coﬁceptual plan of the passage content. However, unlike

’

verbal adjunEt aids, their'picto}ial characteristics may prométe longer

Al v

retention of the content structure, thus increasing*thg probability that

_subsumed prose materials will be remembered.

4

Likewise, Levin (1979) hypothesizes eight major functions of

pictures in prose.
S

X

These include decorative, remunerative, motivational,
reiterative, representative, organizational, interpretational., and

. transformational. The first three of these functions correspond well

7 L

with the attehtional illustration proposed by Duchastel. None, however, .
f’“;s‘$ixg}yfto have argkeat influence oﬁ~1earning. Their primary purpose
is to make people buy and want to read ; given text.

Reiterative and representational illustrations fall n{ce]y into.
Duchastel's explicdtive category. These types of i]1ustratipns, for
suitably adaptable prose, serve to <oncretize informatioﬁ provided in text,
thereby offering a ﬁoderate bu£ potentially significant contribution to
ihprovea hnderstanding. ' .

The final three;functions put forward_by Levin ggnérai]y fit under

Duchastel's retentional classification. They have the gréatbsi\potentia1
.

i

¥
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for contribution to the learning of prose material. The organizational
illustration is one which would serve to help the learner handle text

which is "less than optimally" organized. The interpretive illustration '

[

is one which guides the leafner to better understanding of potentially

s , : <

meaningless information by relating that material to existing knowledge.
’ ""\‘

An example of such an illustration might be a-pictorial advance organizer

to4

(e.g. Ally, Note 1).

The final pictorial function proposed by Levin, the transformation

function, is the one which has the greateét relevance to this study.

As Levin points out: - °

.- tge transformation fdhction is reserved for prose
passages whose constituents may not beithat difficult

3

. to comprehend; but which contaiq\information that is

A

o

T

difficult to remember. (p. 21). ‘
He ﬁinds such i)]ust}ations to be particularly usef;i in ";edical and
other ;cientific.texts, where easi]& identified concepts, princip}es and
functions have to be associatéd witﬁ unfamiliar technical terminology"
(p. 21): It is felt that investigation 'of such a type of prose material
is particularly relevant when it comes to adult learners. TypicaT]y;
children learn from‘prose text which is relatively easy to concrefize
whereas adults a}e often confronted by d?y, abstract, difficult to-

concretize material, ’

u

Support for Duchastel and Levin's views on the potential e%fetts
of pictorial adjuncts Js provided by Paivio's (1971) research intd the
effects on long-term memor} of picturés interacting‘with.wondg. Paivio
sees cognitive processin? as being a dual-coding activity. He believes ‘

A a s '
that informat#bn received can be. stored via a.verbal code, an imaginal code,

b R omse "

o Oy > ‘ﬁh_,&%ww{.&cwﬁ AR a ¢
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| B
or a combination of both. His research (197], 1975) provides evidence
'that there is a redundancy effect of combined encoding (e:g. pictures
and words) which leads to optimél learning. Paivio (1971) asserts that

“Memory increases directly with the number of alternative mémory codes
y

available for an item" (p. 179). -

e

Pictures as Overviews . ‘/

- In many applications, pictures are not unlike the commonly employed

7

b ttus Y

verbal overview. Overviews, here, are defined as simplified summaries

of the main ideas of-a passage. With this definition in mind, one has

only to refer to an illustrated textbook (e.g. Lefrancois, 1978) or a ’

daily newspaper to find examples of pictures serving in an owv@rview : ’

capacity. Pictorial overviews often act as devices which reiterate the_—

- NI

main elements of relevant textual material.
Ideally, studying an overview should provide the learner with a
tool which can transform the confusing and difficult to remember verbal, ~

input into a more memorable state. Having been provided with the main

o e A Lo S

ideas 6f the passage the learner should be able to sort and organize the

_contentgrof the learning passage in a fashion which is more meaningful. :

This, in turn, should improve both 6@era11 learning and retention. . ' , %
Verbal oberview research, much 1ike pictorial research, ﬁas also

proven t6 be inconclusive (Hartley & Davies, 1976). There is a‘s, yet

no firm evidence that verbal overviews are effective facilitators of learning

)
1

frof prose text. Nonetheless, verbal overviews are relatively simple to

o ‘ e
construct and remain a favourite instructional aid of classroom practitiopers.

In view of this popularity and practicality, research should begin to explore

new ways of optimizing their effectiveness.

e T AT ]
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-Brodi'and Legenza (1980) compared the effects on learning of prose—
text of two types of pictorial,aids.“\ane of thesé types was an gverview
and the -other was a picture illustrating 4 specific activ%by mentioned ip
the passage. They found that thé pictorial overview was more effective

" in faéi1itating learning than the picture portraying a specific activity.

.

However, they did not compare that overview to a similar verba} overview
or to a control condition wgich had no aid whatsoever. In other words,

the favourﬁb]e results achieved may not have been. because of the pictoria1'
nature of the overview. Rather, it could merely have 'been because of the

overview information presented.

Y

A more rigorous examination of the effects of the pictorial oiFrview ‘
seems warranted. The current study further inquired into the effects of
pictorial overviews on learning from prose but did so by providing a
comparison with matching verbal overv}fw treatments. Iniihis manner,, it
was possible to get a clear view as to whether or not the pictorial nature

of the overview was differential in its effect than that of a verbal

counterpart. v

-Picture Pogition

) The inconclusive resuits experienced in both pictorial and verbal overview
research may be due in part to the emphasis which has been adopted by many'
-researchers. Researchers have tended to focus on the question of "what

happens if I wse this adjunct learning aid?" rather than the more'complex

and more .important question of "how and under what conditions does this

adjunct aid work?" One way in which adjhﬁct learning aid researchers in

- .
other areas of concern have attempted to answer this latter question is to 'f‘;\_
. . ""‘.- » '.'.;" .
consider the effects of positioning of the learning aid. ' L 4;.
i N e
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operative effects of adjunct aids.” According to RothkOpf a student °

-
. A -

Rothkopf (1970) has developed a theofy which canrhelp_expiain the
Cannot properly learn unless s/he a ct\velz incorporates the ﬁew

material into his/her cognitdve'ftructurb. He terms such activity
"mathemageqjc", meaning “activities that'give birth to 1earﬁing" (von,

p. 288). Ro€hkopf's (1§71),dndgr1ying philosophy regarding the processing
of written text .is that .the student's ’

. activities determine to a very important degree®

what the effective stimuli will be; i.e. the student

e is"the final determinator of the nature of internal

=

representation of the text. The nature of:the internal’
representation, in turn, determines what is learned

(b. 322). *

<The operative task, in the Rothkopfian sense, will be to somehow

.

influence student activity so that the internalized representation

of the text is as strdng and enduring as possiblé.
Most of RothKopf's work in this regard involves the analysis

of the effects of interspersed questions in prose text (e.g. 1966,

- 1971). wa‘important findings have resulted from his work. First,

questions pléced be fore a target passage are inferior to those placed

after a passage in terms.of overall learning. Second, close analysis
Cot % .

revea1sa§hat learners from pre-conditions tend to Tearn only intentional
information, whereas those in the post-conditions are able to learn b?th
intentional and incidental material. Rothkopf hypothesizes that by

adminiétering a suitable stimulus after a target passage one can build

" in covert or overt searching of just-read material, thus strengthening

-the mémory traée, which will allow better and more durable retention.

b e b
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Such‘én effect is not as potent for stimu]iwplaced in the pre-condition.
Little regéarch has been done regarding the positioning of pictorial
aids. Brody and Legenza (1980), in their study, provide some support
for Rotﬁkopf's ideas, finding that.a pictorial adjunct in the post-position
is more effective than ghat adjunét in)a pre-condition. Convérsely,
Bransford and Johnson (1972), in a study on the qontextua1 prereqdisites
for understanding, provide evidence that the positigaing of an d
appropriate pictorial orienter after a passage has no effect oh
comprehension and recall, whereas positioning it beforehfk& has a marked
effect on overall understandiﬁg and recall. The ihconc]us've results
of these studies-may-be explained by radical differences In experimental
materials. Braqsford and ﬁohnson used an especially ambiguous passage,
whereas Brody and Legenza uged a natural non-ambiguous passage. In view

of the unusual nature of the Bransford and Johnson passage, and the fact

that their study was concerned more with the investigation of prior

- knowledge than pictures per se, the author favors the results of the

Brady and Legehza work. As Brody and Legenza point out, the pictorial
aid stimulates mathemagenic activity in the ﬁost~conéition.‘ It causes
the learner to review covertly the just-read verbal Aﬂteria1 and attempt
to ;ie it dn with the picture. This additional cognitive processing may
have been responsible for improved learning.

The positioning of the pictorial ‘adjunct 1éarning aid is an impo;tant
variable to explore. Knowledge of the relative effectiveness of various
p1$cements of the aid can allow the researcher to identify where that aid
is most advantageous. Positioning also permits the researcher to gather

! {

inferential evidence as to the type of cognitive processing which may be

most effective in facilitating learning. That is, does the aid cause more
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Statement of the Problem

., Ea o

The overriding' purpose of this study was to attempt to extend the

findings of ex1st1ng literature to adult prose procgss1ng. Specifically,

the study }1) investigated whe&bgz§gr not pictorial overviews have a

%
facilitative effect on learn{ng; (éj compared the effectiveness of

—

on 1earn1ng of manipulating the position of. the overviews, and fina11y,

(4) eva1uated the effects on learniny of the two types of overvﬁews

over time. ' . ‘.
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pictorial overviews to matching verba) overv1ews, (3) exam1ned the effects,
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CHAPTER 2 o

J . Literature Rev1ew

[

. Much of t:j/regearch7With prose text can be " broken down into two

main categorie, There are researchers, especially in recent years,

of the internal structure of the passage.

+

idiosyncratic structure as a constant and attempt to add external aids

to improve its overall effectiveness as an inst?uctional tool.

4

1975), although they have developed well- substant1ated approaches to the ' *

analysis of prose mater1a1s, do not offer much in the way of assistance

puts it, "@he’representation [of the structure of the ptrose paésage]
that is obtained is an extremely complicated, informal graph or tree
structure which defies application to studies of curriculum and instrhcticn"‘ .
(Shavel§on & Stasz, 1977). At thxs po1nt this internal emphasis does not

appear to be a useful approach for the course des1gner,who is typ1ca11y very

.Lonversely, the {esearch that has been_done in the rea1m of externa]
aids to prose learning has come up with many techniques wh1ch are pract1ca1

and have potentially direct applicationto 1nstruct1ona1 design prob]emsT A ;

" who have begun to‘€h1nk of learning from prose 1n terms of the effect

‘traditional approach seems to have been to take the passage and its

: The former ghoup é? researchers (e.g. Mandler & Johnson, 1977; Meyer,

" to one who might'htsh to design an instructional passage.

* much constrained by economic and tempora] factors.

Advance organizers (e.g. Ausubel, 1960; Mayer & Bromage,

organizers (e.g. Bransford & Johnson,
objectives (e.g. Gagne & Rathkopf, 1975; Morse & Morse, Note 2); graphic .
aids (e.q. Rigney & Lutz, 1976; Main, Note 3), mathemagenic activities ' i

1972; Schallert, 1976), goals and N
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‘On the other hand, the’
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As one reviewer ‘ .
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1980), contextual
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(Rbtﬁkopf,‘]Q?O), dutline; (e.qg. Sta]e& & Wolf, Note 4), and typographic
vaids (e.qg. G]yﬁn, 1978) are all examples of this Qery wide area of
research activity. . ’ '
One valuable external aid to prose 1garn¥ng which has recéi&e&
relatively little résearch attention in the past two decades, however,
is the pictorial adjunct. ' .
! Pictures as Adjunct Aids - : : ¢ lv ' ”
‘ Some research on picto}ial aids has bgen attempted although untj1 :
Q;é&'recentl} there seemed_@p be littie rea]'interest’in this area. in, ' - o y, '
"J‘ﬁ» : . N -

. theZearly 1970's, several researchers (e.g. HolTday, 1973; Carroll,

Note 5) came to the realization that in spite of the fact that images were

fast becoming the replacements forfWritten words, 1ittle seemed to have been

done to study this form of communication.\bAs_Gombrich‘(]972) points

<

out, it is now - . '

. all the more important to clarify the potentialities of

1

théQimage in Eommunication, to ask what it can and cannot

do better than.the spoken or written language. In

comparison ‘with the importance of the question the amount

of attention devoted to it is disappointingly small (p. 82).

[

-0f particular importance to fnstructiqnal designers, who are typically
restricted to a heavy emphasis on prose materials, is whéther or not
/the'image can have any effecf on the learning of material presented ina ¢

.. prose text format.

Pre-1970 Reseerch. Prior to 1970, the research done on the effects

of ﬁicturés on the comprehension of prose material was not at all encouraging

—~
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, (Levin.& Lesgold, 1978). Miller (1938) studied the effects of

illustration on 1earn1ng with 600 prlmary school ch11dren His subjects
were assigned into two gnoups, one whlch received textbooks with
illustrations and the other which redeived the same textbooks without
illustrations. After a full semester, subjects were tested to see tf

there were any differences between the two groups. The data gathered

showed that ch11dren who read text without pictures performed equally as
well as those who had used illustrated texts. -Vernon (1953, 1954) conducted
a number of experiments with children of several age groups. She too

4

found that the use of iqustrations neither helped nor hindered the
acquisition of knoeledge from text. Weintraub (1960) used selond grade
chi]dren‘as subjects and found that those treated with textbooks which
had the i]iustrations covered actﬁa11j scored better than those who were
exposed to both pictures and text. “

Some comparisons using orally presented textual materials were also

conducted. Magne & Parknas (1963), in the third of a series of experiments,

measured retention of learning material that had been presented via a

.ti1mstrip to one sample group of children (11-12 years old) and via a

standard oral lecture to another. They found evidence which corroborated

the ‘earlier findings. Baker & Popham (1965) used a slideftape“instrectioﬁal
program te investigate the effects of pictorial embel1ishment on the
learning of textual material.” There was no significant advantage found for
the group that was treated Qith the slide-tape version of a prose text.

Motivational Effects of Pictures. In spite of the generally

nonsupportive results that had been reported previous to the 1970's, there
was a glimmer of hope. .Certain researchers had found some evidence that

pictures did increase the motivation ofwstudents to read textual materials
T

R i
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(e.g. Whipple, 1953; Schonély,‘lgél). tpesevencouraging Eesu]tsvhad

intuitive support as well, and resulted in the growing employment/of

L3

pictures in prose ‘materials. However, the question still rempined és

[ 3 “

to whether or not illustrations in textbooks were actually beNeficial
- A .

‘14

to the‘proéess'of learning the accompanying verbal material (Weihtraub,
) - .

1966).

-

Deleterious Effects of Pictures.. There was a growing suspicion
amongst educational researchers that pictures, especially when eMb]oyed
children's textbooks, actually tended to distract attention from' the

.

accompanying prose (e.g. Vernon, 1953; Chall, 1967; Samuels, 1967). In

(1970) concluded with the statements that:
1. The bulk of the-research findings om the acquisition of

a sight vocabulary was that pictu?é§ inteffeteWwith learning
to read. * . | , ’ .
2. There was almost unaﬁimous agreeﬁent that'pictures, wﬁen
used as adjunc%s to the printed text; do not facilitate
comprehﬁnsioﬁAfp. 405).

Thgse conclusions were supported by qucannon (1975), who added _

that it was not yet time to give db on picto%ia] aids. "Her suggestions

in

| ’ -
‘a very controversial review of pictorial research to that time, Samuels

[P ———— S S T
.

included a call for more effective experimentation across a wider range of ,
age levels and an increased awa;eness'df %ndividua] differences. Concannon
argqued that.boih b;tter quality research and a greater quantity of rgseardh
were required before a final decision regarding the.use of pictgrié1 aids

in prose text.could be made. . ‘
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Pictorial Research in the 1970's. These findings and comments

‘N
stimulated a flurry of activity in the 1970”5 (Levip & Lesgold, 1978)

Researchers, who could not understand how someth1ng $0 1ntu1t1ve1y

~
o [y

" effective di proven to be so ineffective under research cond1t1ons, .

began to look closer at pictorial adjunct aids. ‘ ' .
Thé bulk of this research:has been in‘the area of studies on

éhi]ﬁren's 1ea}nfng. Lesgo]&, Levin, Shimron a;E Guttman (1975) us;d

first grade cai1dren to §£udy the éffeﬁfg of "imposed" pictorial treatménﬁ;.

Children’ were first asked to listen to a story. they were then asked '

to either construct a depiction of the story, assemb1e the depiction us1ng

i

already cutgput components, watch an’experimenter construct a depiction, ¢

or color in geometric shapes not related to-the story (the‘contr01 group).

in that with the exceptjon of the. personal creation task ~the p1ctor1a1

tl

beneficial to subjects in terms of increasing their

treatments were clear}

v‘memory of stories. Onge very exténsive‘study.(Rohwér & Harris, 1975) focussed

on the effects of i11ystrations on the learning of prose text for both high

and low socio-economit |status (SES) fourth grade: children. ' These researchers

ass1gned subjects to orb], pr1nt p1ctor1a1, print plus p1ctor1af oral

to benefit 1jtt1g from the pictorial adJuncts, the Tow SES groups evidenced
significantly Superior per formances when treated with these aids. %he oral
p]us pictorial treatment ppeared to be most optimal for this facilitation
effect (see also Matz &: Rdhwer Note 6). .Jaggda, Cheyne, Deregowski, Sinha
and Collingbourne (1976), in a study usigg’bfder children from vénious

\
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cultural regions, found that presenting dnstructional textual material
to subjects in both pfctorial and textual modes was more effective than

simply presentingsit in either bicgoria] or textual®forms. ‘Guttman,

r

‘Levin and Pressley (1977) conducted a study which examined developmental

differences among first, second and third graders. 1In all instances
. -

it was found that pictorial illustrations used with verbal materials

* produced Tearning th&t was superior to a control group not exposed to

L}

illustrations.

< One of the major arguments raised against these apparent facilitative
effects of pictures on learning from prose was that the‘picture merely
acts as a redundancy of the infb;mation that is given inztﬁe text
(}evin, Bender & Lesgold, 1975; Ruch & Levin,.1977). In order Eo test

this argument, Ruch and Levin (1977) performed a study using third a

W

. . . @
grade children who were assigned to conditions of text only, repetitives

text, qne pictorial text. The condition with the pictorial adjunct was
not signi;?ééﬁ?1y better than the repetitive condition when learning was-
tested with verbatim items. However, when learning was assessed using

bomprehenéion questions, the pictorial text condition was significantly

superior to all .other conditions. The implication here is that pictures 4~

qffgrfmore th§n an improvement in the quantity of learning. u;Qey may

facilitate an improvementvin the quality of that learning. .
To the-best_of the ;uthor's knowledge, the research that has been

done with adult learners (as defined in this paper) is non-existent.

However, during the past decade, several studies have been undertaken which

used college undergraduates as subjects (Snowman & Cunningham, 1975; Royer

& Cable, 1976; Schwdrtz, Kulhavy & Finlay, Noth 7). Unlike the majority of
: {

the child studies undertaken, these studies have concerned themselves with
‘ - + .
& . : 13
i ’

-
Al

At STl op o B b S n




" written bather than oral text. Snowmancand Cunningham ‘examined the

effects on learning of pictorial and written (questions) adjunct aids
intersperégd throﬁgh text. They attempted for the fi;st time to see

1f there.was a mat@emagenic effect of §e1f—generated pictoria1 aids and,
if §o, whéther or not it was sgperiqr to writtén questions in the

-

faciiitation of learning. The results seemed to be generally in accdrdance ;)

o with other maéhemadenic studies (e.gl Rothkopf, 1966; Frase, T968;

Rickards, 1976) which indicate that verbatim post-questions are supérior o
to verbatim pre-questions. ‘More important, it was‘shown that a
sel f-generated bictoria] adjunct??id was equally effective as the

post-que}ti&;s in the post-kondition. e ¥

i . “ N
A second study which concerned itself with ‘undergraduates (Royer &
Cable, 1976) studied the effects of five verioné of an ihigiallpassage

on thke comprehensidn of a subséquent abstract passage. These five

"conditions were characterized as abstract with illustrations, abstract

with analogies, concrete, unembellished abstract or a control passage.

The former three conditions were significantly more effective than the

!

latter two
particular

groups the

in facilitating reca™ of the ensuing abstract text. Of
importance here is the fact that in thése three superior

common denominator seems to be ‘an imagery-generating capability.

Noné of these three was found to be significantly different from any of the

others, but all performed better than comp%risgn groups wh1€h had no L
imagery-generating capabilityl\

Fina]ly, Schwartz,‘Kthavy and Fiﬁlay.(ﬂote 7) 1nvesfigated the
effects on learning of spatially organized verbal material embedded in a

map-1ike pictorial adjunct aid.’ They attempted to determine whether or not

w
\
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_a story regarding the sites depicted in the pictorial aid. These

. researchers found that, whenjgssdE?eted with spatially-related map
e

18

such a representation could serve as a framework for storing re1$ted

information from an accomﬁanying text. The passage utilized presented

features, the fac@gglxréng; of discourse was significantly enhanced.
The results of the study qffer evidence that redundant approaches to
the presentation of textual material act as "coordinates” which make
it' easier to recall thet informqtien from‘memo?y.

Limitations of Pictorial Research. There are some major observations

which can be made regarding the accumulated literature on pictorial

adjuncts during the 1970's: - (1) very few studies have been done which

-~ Y

address the problem of facilitating adult 1eern1ng from prose; (2) little

" effort has been made to determine how pictures work to improve learning;

(3) passages used are inevitably of the f1ctiona1 story-like varlety,
general]y very easily represented in whole or in part by spec1f1c

pictorial %epresentations; (4) memory tends to be checked by the recall .

© of factual material alone; (5) with a few notable e*ceptions, learning
- tends to be assessed only by an immediate posttest; and’fina]]y,

- (6) primarily with the ch11dren s pictorial research the majority of

the stud1es have employed ora;\hather than written prose.
_ ADULT LEARNING
.The current study.took the abqve»lihitatiogs info aceount and
attempted to &eveiop a unique approach to ihe,examinatien of a picterial
adjunet aid. fo‘begin‘wfth,\the_sample selected came from“a pbpu1a@ion of

adults involved in continuing education programs. If, as the research

indicates (Leyie, 1973), adults are more adept as discerning and interpretﬁng

> pelevant visual material, then the use of pictorial adjunct aids may be even

A e PO A oo V_;u v
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more appropriate for adult learners thén it is for ghildren.
. PICTURE FUNCTIdNING , ‘

Second, this study examined pictorial illustration from a functid‘&l'
‘point of view. \5enburg (1976-7) asserts that enough time has a]read}
been ‘'spent providing evidence that illustrations are effective as
facilitators éf learning. What is needed now is more effort to determine:
how pictures facilitate learning from brose. \}he current study emﬁloyed
pictures in two differeht positions around a written prose passage in an
effort to derive some indication of the manne}lin which illustrations
affect learning behav}or.

PASSAGE CHARACTER

' Unlike the majority of pictorial research that is done. in the area
o¢f prose 1earning, the current study chdse a print, non-fictional,
natural prose text to serve as the main experimental passage. This
passage was produced so Phat it was not easily adaptable to pictorial’
representation. As a resu]tz the passage was difficult and unfaﬁi1iar
(see Tab1g 1) but well %5iféd for the study of the effec%s of pictorial’
adjuncts ‘on learning (Royer & Cable, 1975; Levip, 1979).

ASSESSMENT OF LEARNING |

Another of the 1imitations of pictorial. research to date is the

fact that most studies measured learning in terms-of factual recall alone.

~Many researchers have 'come to-realize that perhaps the most important factor '

in determining how much we retain from a prose passage is comprehension
" (e.g. Royer & Cable, 1975) rather than mere factual'regurgitation. In
the current effort, total free recall and comprehiension were measured along

with factual reéall to ensure that if differences did occur, the researcher

- —_—
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Absolute and Relative Frequencies for Subjects on a

Table 1

0 - Se]f—repdrted "Familiarity with Pa;sage Content" Question

i

Y

PO
bl

. Scale Absolute Relativg '
Frequency Frequency (%) *
Expert Knowledge 7 0 -0
. 6 0 0
R 5 2 1.6
4 13 10.7
'3 Nt 19.7
2 - 27 22.1
Not Familiar 1 44 36.1
No Response 12 9.8
I
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(stood an excellent ch?ce of detecting them. It is revealing“to note
that in the Ruch & Levin (1977) study, pictorial facilitation was
unobservable on the strictly verbatim portion of the dependent measure,
and ryet the results of the pictorial group we‘re (signi.ficantly superior
to all other treatment groups on the comprehension portion.
RE%ENTION ACROSS TIME

Although delayed posttesting has clearly been ignored by most
researchers in the pictorial domain (L;evin & Lesgold, 1978), it remains,
in this writer's opinion, an essential ingredient in any prose learning ~
investigation. It is of little value to the practicing edus:ator to
discover that a given aid has only an effect upon immediate learning. The
practitipner is interested in long-term-influences to a far greater
extent. .Severa1 recent studies in the pictorial domain have shown
facil jtative effects only on the delayed posttest (Peeck, 1974; Haring
&fr'y, 1980; Ally, No’té 1). One other study in which subjects were directed
to use iniagery to aid in encoding also found facilitative effects only in
the delayed condition (Kulhavy & Swenson, 1975). With th?s recent evidence
in mind one can only speculate on how the results of the Snowman and
Cunningham (1975) study would have turned out had those researchers
considered learning o‘ver a time interval.  The results 1';\ that, study
indicated a parity between Yerba] and pictorial questioning strategies,
but only examined 1éarm’ng immediately after the 1éarn1’ng task. In order
to explore further this important topic, the current study was designed
as a repeated medsures paradigm.

chture Positi‘on. Very few researchers have concerned themselves

.
with the effects on learning of pictorial adjunct aids in various positions

around a prose passage. In an unpublished study reported in ‘Concannon (1975),

PRI PP T
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Lavelle (Note 8) compared the effects on compret\\ension of five different
treatments: a prose passage with color iHustrai:'io,ns, with black and
white i]]ustratidns, with illustrations before, with illustrations after,

and finally, with no illustrations. There were no significant differences

§among these treatment groups. Particularly notable in this study was

th‘é' fact that the effects on learning were measured by considering responses
to factual ,a‘ interpretive, and eva]uatiye questions;

Snowman angj Cunningham (1975) took this study one step further, and
focussed exclusively on'.the effects of pictorial and written adjunct aids '

with respect to their physical locations around a prose tgxt. These

. researchers were attempting to duplicate the findings of Rothkopf (1970)

regarding the facilitative effects of interspersed questions. S_noﬁnan
and Cunningham spécificaHy employed verbal and pictorial questiqrfs as

the two #orms of adjunct aid. They found“that both the post—ver(b.ﬂ and *

)

.the post-pictorial groups pérformed significantly better than the two

pre-conditions dnd the control. One of the lﬁajor recommendations of

this work was that: ’ .

A

... a replication may... further c]alrify the present
findings comparing pictorial a"'ipd; to written aids.
Given a readiﬁg passage that could potentially produce
s . more variance, 1t would be Iinteresting to see i.f
. pictures produce a stronger maifhempgenic effect or if

- @

'  they act at the same level 'oas questions as they did

. in the present study (p. 30). ‘
The results of the Snowman and Cunningham study clearly support th_osel
of Lavelle (Note 8). Pictures seem to be no more e;’fective than their

verbal counterparts.
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Brody and Legenza (}EBO) also attempted to study pictures in a

‘mathemagenic framework, This time the pictures that were used were

not subject-generated. Thgy were, in fact, realistic pictures which
were simply positioned before-and after a prose passage. Thg findingsb
of this study support those of Snowman and Cunningham (1975) in that the
pictures in the post-positions v;ere significantly more effective than
the pre-condition p1:ctures in/facﬂitatin.g learning. The major
limitation of the Brd’d'y/ar;a Legenza work is that it does not provide a
matchin’g/v—:.;.rbﬂ treatment for the pi\ctori‘a1 adjuncts. It is not logical
to conclude 3 as they have, that pictorial adjuncts facilitate learning
when plaéed in the post-position. The fact remains that it may simply
be“the verpal information 'v;épresented by the picture rather than the
unique characteristics of the pictorial mode that caused the positive

\

re;u]ts. .
In summary, the' research in the area of pict}Jre position is cle&r]y
very meager. There are indications that pictures can act only as
effectively as prose counterparts in eﬁcouréging mqthemagenic activity
leading to improved learning. Pictorial superi’ority may be demonstrated,
however, if such studies were replicated and examined over time. Also,
only Lavelle (Note 8) considered other than factual questions Jn the
dependent mtjsure. A mare in-depth look at the comparative effects of
pictori’a] alds and similarly designed verbal aids might suggest differences

which have so far been obscured by inappropriate dependQnt measures.

Picture Processing. Salomon (1972, 1978), among others, has become

concerned dbout the actual cognitive processing that goes on when one

PR

internalizes media representations. He speculates as to the types of covert

[operationslthat are being stimilated when the viewer is confronted with a

AY
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visual afray. Salomon (1972) lays down certain conditions under which™\~
it is likely that a éiven visual input will in fact Se internalized h
by an observer. To begin with, there must be a perceived need to procéss
the information. Second, the observer must be capable of internalizing
fhe representation. S/he must be familiar with the symbol system th;t
{s being used (i.e. visually 1iteraté). Finally, the inqoming representation
should in some way bekorganizgd so that it matches the way we might repfesgnt \
the embodied information to oﬁrse]ves (see also Levie, 1978f:‘
Salomon feels that a "presentation can be said to accomplish a
supplanting function. when 1t'rep1aces the covert opgration which the
" learner would have to activate on his own" (p. 401). Hefgoes on to
. hypothesize that:
. a learner who is Exposéd toa film (or any other
medium) which suppiants a mental process, or image,
given that the pfevious conditions have been met, is
very Tikely fo‘imitate, internalize, and use as a
general ized schema the process which he observes (p. 401).
In terms of the pictorial representation QSed ithhe current study it would
be expected that if the representation met the conditions itemized above,
then it shou16 be interna1ized‘py the subjects and used to structure the
‘embodied information.. The picturesshould become "not only vehicles for
\information but 'tools of thought' as well" (salomon, 1972, p. 4f8).
Salomon (1978) explains a concept of ‘notationality", (based upon
~ Goodman, 19682, which acts as a warning to those who do not carefully
consider the actual structure of the incoming pictorial representation.
In siﬁp]ifie& terms, if one were to exemplify a notational ;ym§ol system,

4 one would think of a piece of written prose. Op the other end of the spectrum,

. -

i et A A b s bt b 5 &

e i it




“

a non-hotafiona] §yﬁgh1 system is e*emp]ified by a p?inting of the P
"ggrdens at Givenchy" by M&nét. “chtdres... are non—notationa1g .
inasmuch as their visual surfaces are 'not composed of readily identifiable
inscriptions aséignab]e to chardcters in a notational schema" (Gardner,
Howard, & Perkins, 1974, p. 32). Salomon (1978) suggests that when v
Tife-1ike incoming (non-notationa]) representations are perceived, it is
possible that théy are not as deeply processed as thein notatﬁana1
couﬁterparts because less intellectual gffort is needed for encoding.
This 1ine of thought led the researcher of the current study to ensure
that the pictorial representations employed were positioned somewhere
between the extremes of the notational continuum to atteépt to maximize
the encodiﬁg effort of the subjects.¢ ’

_ Paivio (1971) has prbposed a specific explanation Qf the processing
of pictorial ‘information which has gained more and more support in
recent year?. In his view, there exist two memory systems, one for

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

This hypothesis makes the underiying assumption that pictureé are encoded'

,both as visual images and as verbal codes, whereas words are not always

encoded in a dua1,manner. Concrete words (words which have an easy visual
referent)’afe encoded in a simitar fashion to pictures. Abstract words, ”
(no easy visual referent), on the other hand, are Jn]y encoded Qerba]]y;
Paivio emphasizes that infonnation\which‘has imagerial attributes will be
moré richly endowed and hence more thoroughly processed. This extra
processing is expected to improve Fhe strengtﬁ of the m;mory trace.
Paivio's (1971, 1975) iéeas make good intuitive sense as well. A;
any praétitioner is likely to point out, the greater the variety of ways

in which a given bit of 1nforma§10n is présented. the better are its chances

*
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of a factual multiple-choice test,
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of being recalled. The results reported7by Paivio dre supported by
another body of research on "elaboration" (for an exce1lent review,
.see Reder, 1980). The notion of elaboration is that "the more extra
process1ng one does that results {n add1t10na1, related or redundant
proposition;, the better will be memory for material processed“ (Reder,
1980, p. 7). | S

Paivio's dual-coding hypothesis seems to have received considerable

'support from the p1ctor1a1 research conducted during the past decade \

as there now seems to be.little doubt that pictures can facilitate

learning from prose materials (Levin, 1979). The current study will

A}

further examine the validity of this hypothesis.

Overviews as Adjunct Learning Aids
Overviews are simplified summaries of the main ideas of a passage.
-~ B
According to a recent review (Hart]ey & Davies, 1976), very little

research has been conducted on overviews, primarily because their value

“has been for the most part taken for granted. Most of the research

related to their use was donéapsing instructional film as the 1earning'

medium. Lathrop and Norford (1949) did an extensive study using ninth .
1 3 .

- h Lo ,
grade students to determine whether or not summaries or introductions

*

would have: any facilitdtive effects on learning of material: presented in

films. In neither case were éignificant results achieved. These

researchers were able to conclude, however, that summar1es and 1ntroductions,

1n almost all cases, made small pos1t1ve contribut1ons (in one case an

1ntroduct1on actually produced,an adverse effect on learning). Measurement

of learning in this early §tudy was carried du? through the admimistration’




N
i

It is felt that out’linehstud-ies are potentially relevant to
considerations of overvieV{s, due to the fact’that outlines arej i.f; @
actuality, simply skeletal overviews. Northrop (1952), with a huge °
sample from a popu1$tion of military recruits, studied the effects on
Yearning of organizational outlines in instructional films. For film
of the type where the contents were ﬁg_i inherently well organ%zed,
the addition of audio and visual outlines resulted in signifigant
improvements in the amount.éf material recalled. A more de{a:e.d outline
was not significantly superior to a less detai/] ed outline in/lth
facilitation of learning. This study also concluded that aciding outlines
or organizational materials to films already well organized may even
reduce learning. These and one further film-related study (Wulf & -
" Kraeling, 1961), reported in Hartley and Davies (1976), e‘m seem to support
generally the use of overviews as instructional aids to learning, although
these researchers can only claim "small indications” of such facilitative
effects. |

More recent work has been done using outlines before prose material
instead of before filmed material. This research,'too, has been minimal, but
evidence has been found to show that when outlines accompany a prose passage
at the time of encoding, learning is facih}tated (Staley & Wolf, Note 4),

These researchers used an outline which was skeletal in nature and which
contained a title and six major headings. The actual words ut,sed.in the outline
were not repeated in the passage. Although both an outline before encoding

and an outline during retrieval resulted in greater immediate and delayed

recall than the no-outline condition, the highest recall was associated with the
outline available at recall. This finding is supp&rted by Glynn and

‘Divesta (1977). .

A study which purportedly tested advance organizers amongst other types

v
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of aids (Santiesteban & Koran, 1977) actudlly used a verbal overview

. instead of the "advan‘f:e organizer" as conceived of by Ausubel (1968). -

None of the treatment groups ”(advancé organizer/overview, objectives,

.and questions were the treatments) performed significantly better than b

any of the others or the control. In fact, there was a slight indication

that the advance organizer/overview group may even have performed worse

than the other treatment groups. .

te
>

. One of the few studies to have coﬁsideredAa pictorial‘ overview as ~
a possible adjunct aid is that of Reynolds (1966). In: that study, an
integrated perceptual structure was employed in lieu of the typ%ic(ﬂ
or;ganized verbal structure (e.g. organizer, oyerview, e-tc.) and was\
compared w—1;th what were essentially a set M/contrm treatment conditibns.
This st;ategy was used to ensure that the effects found for the pictorial -
treatment group would be mosf Tikely due to t:\e natt;rg of the 1'1'1ustr-at1'on.
This pictorial overview was a simple map which wfas végue]y related to the
substance of the sentences to be examined. Bpbedded wit’ﬁli.n this diagram ’
were the main ideas of the eight sample sentences which servéd as théJ
instructional materials. As Reynolds summarizes, the consistent]y'superior
learning (there were seven recall trials) of thig pictorial overview group

"was not attributable to the simple map components... but rather to the .

organization of the various components into a single structure" (p. 388). "
P - -1 .

The current study employed pictorial overviews that followed these

v -

same general guidelines. Major concepts buried in the instructional passage
were extracted and embedded in a di‘agram containing pictorial represe:\tatip‘ns
vaguely re]éted to the subjgct matter. It was prédicted that the 6rgani“zafion
of the main concepts in an integrated pictorial platform would help improve

o v

retention of the information presented in the passage.

]
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The Reynolds (1966) study notwithstand1ng, the fact %emains that .
SO 11t{3e has been done to determine the effects of overviews on_prose’
1earn1ng, that*no substant1ve conc1u51ons can xet be mad# ~The current

study extended the 11terature in th1s regard by prov1d1ng more tangible

Subject Aptitudes

In, spite of the facX\that subject aptitudes may have sybstahtia1

-

effects on subsequent perforkance of learning tasks, _BSt research in the
' !

o

realm of prose processing has rarety taken aptitudes into account. (Zimmer,

G1over; Ronning & Petersen, 1979). Studies that have reported the effects

- ,.
of different subject aptitudes are rare, and those that have (e.g. Todd

é Kessler, 1971), seem to have been virtually ignored. N

)

Reading ability is an aptitude which has been isolated as an-important .

_contributor to overall criterial variance amorigst subjects (Bernard, Note -9).
" In the ¢ase of adult subjects, this variable becomes even more important

 ‘because of widely yariant backgrounds and experience. The current study,

which deals with adult processing of prose text, tested the respective
%eading abilities of its subjécts, using the Nelson Denny Reading Test

(Nelson & Denny,(+973).
Hzggthesesc
The primary purpose of 'this study was to examine the effects of

2

pictorial and verbal overviews on the retention of prose materials. A

secondary purpose was to investigate these effects.in terms of the positdon

pf}the overview around a prose passage. .Finally, the effects of these \d(

various treatments of overviews' were examiped for their durability over

time., The fo]lowing-hypotheses were generqged from the above 1iterature

% f
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" review to guide the'éxperiment~

- [ # -
1. It was expected that the pictomial overview treatment groups

would display greater overall leqrning than either the verbg]
overview treatment groups or‘the control group. The dual:coding‘
o} the maigﬁideas of"the Tearning passage in the piptorial
t;gatment groups was expected to ensure this superiority.
2. It was expected that the post-pictorial treatment group would
| prove to be the best overall performer of all exper1menta1
grodps. This was expected for two major reasons. The dual- cod1ng
mmntioned above would be operative, thereby strengthening the
memory storagg of e;ch subject. Also, the pictorial overview
“4n this position would act as a stimulant to mathemagenic
activity (Rothkopf, 1970). }wo previous pictorial studies
provide some support for this prediction (Snowman & Cunningham,
1975; 8rody & Legenza, 1980).
3. -The pictorial groups we;e expected to show the least 1o;s‘of
‘memory on the delayed posttest’. The concrete pictorial aid was

©

+ expected td act as a mnemonic retrieval device as well as an

\

., encoding device. The post-pictorial group, again, was expected to

stand out as the best overall performer, due to the additive effect?gl

) of dual-coding and mathemagenic processing discussed above.

:

4. A final predict1on was made regardlng the type of “information

that would be recalled It was expected that the p1ctoria1
\

f(\gtment groups would perfqrm better on the, comprehension type

fons than the Verba1 groups (Ruch & Levin, 1977). |

Ll
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CHAPTER 3
Méthod

The expérimenta1'samp1e for €be immediate posttest consisted of
122 subjéétg, 98 of whom were enrolled at Champlain College, St.‘Lambert,
and 24 who we}e enrolled at Concordia Univérsity, Montreal. The Champlain
group was made .up of three intact,classés of 18, 40 and 40‘subjects. The
Concordia group was one intact class of 24 subjects. A1l subjects were
continuing gducation students 6urrent1y undergoing instruction in a variety
6f courses (inclﬁding "Introductioﬁ to Adult Education", "English
- Composition", "Abnormal Psychology", "Persoha[ity Psychology", and
"Warfare"). ‘
ﬁ;rog the delayed posttest, this number was reduced to 94, due to
student absence. There were 73 returnees froﬁ Champlain and 21“from
Concordia. : . | . ' ‘ ‘
'Susjects ranged in age froml]7!tor62 years wigh‘a mean age of 28 o
years (see Tables 2 and 3). The, sa%p]e cbnta?ned‘SO males and 72 females
(see Table 4). Ninety-four subjects listed their mother tongue as English,
- 16 as French, and 12 listed another 1anguage‘sesfdes English or French
(see Table 5). = The mean score assessed.by the Nelson Denny Reading Test ,

was 33.7 (see Tables 6 and 7) which’ p]aces th1s sample as a whole on the

37th percentile in reading ability. ) )

Exper1mental Desig‘

woe #

4
The design of thlS experiment const1tuted a 2x2x2 factorial w1th /

repeated measures on the third factor (see F1gure 1) Type of adJunct aiJ"
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Table 2

P )

!

Ab§o1ute and Relative Frequencies for

“Age of Subjects

o

Experimental Group -Age (Years) Absolute Frequency Relative Frequency (%),

N
Pre-verbal 17-20 12 T 50.0
21-30 .8 33.3
3-40 3 S X
41-50 1T 4.2
' 51-62 0 0.0
Pre-pictorial 17-20 6 25.0°
- N30 . g 32.0"
31-40 2 8.0 -
41-50 | 5 20.0
51-62 3 12.0
L ﬁost-;erba] 17-20 1 44.0
21-30 8 ‘ 32.0
31-40 2 8.0
41-50 -3 12.0
, S~ .
51-62 1 4.0
"Pogt-pictorial' 17-20 10 . .7
- 21-30 . "3 12.5
L 31-40 4 6.7
- a1-50 3 2
S 3 125

51-62

L
"

~
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"t ‘Table 2 (continued) : : _
, Absolute and Relative Frequencies -for ‘
) Age of Subjects
b ¢
) Experimental Group Age (Years) Absolute Frequency . Relative Frequency (%)
' Control o 7-20 5 - . 20.8
/ 21-30 ' Co 14 58.3
31-40 ‘ 3 | 12.5
' 41-50 "o o 0
. » '
51-62 3 0 0 -
‘Total' Sample 17-20 44 .. 36.1
S : 21-30 & 33.6
R - 31-40 5 e 11.5
’ ) . 41-50 | 12 ‘ - 9.8
h 51-62 | 7 5.7
, . A . N
Missing . 4 3.3
' * . - S v
\ J
/
- /
v ‘ e Y
/ " \
/
/ . .
//‘ .
- // 3
/ o
j f '
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Table 3 o | R
\ - e 4 .
| Means and St{faard Deviations of
the Experimental Sample: Age
Experimental Group Subjebt Age °
Mean ‘ Standard Deviation -
Pre -verbal 24.3 - o 6.7
Pre-pictorial 2%, ' 14.1
Post -verbal £ %8 . 7 B T
Post-pictorial 3.5 15.1
Control 25.0 1 ‘5.4
Total Sample 28.0 ' 11.7

A




- oA s it e <

‘Absolute and Relative Frequencies' N

Table 4

LY

for Sex 5f Subjects

)

Experimental Group

.35

Sex Absolute | Relative

0 Frequency Frequency (%)
Pre-Verbal Mae r 9 37.5
Femaie 15 ' 62.5
Pre-Pictorial Ma]é g ‘ 36.0
Female 16 | 64.0
Post-\%rbal Male 8 ‘32,0
' Female 17 68.0
Post-Pictorial Male 12 50.0
Female RFE 50.0
Control - Male 13 ., {//* 54.2.
Female 1 l ‘45.8
bTota1 Male . 50 410
: Female 72 ' 59.0

B T S
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Table 5

Absolute and Relative Frequencies for

Mothey Tongue of Subjects

36

- Experimental ' Méthe( Absolute Relative
Group | Tongue Frequency ' frequency (%)
Pre-Qerbaf English : 20 83.3

Frencﬁ ' o 4.2

" Other 3 12.5

Pre-pictorial English , 21 84.0-

- Frenche 3 12.0

| Other 1 - 4.0

Post-verbal English 19 76.0

. French g 16.0

Other 2 8.0

post-piltorial -  English 16 66.7

French 4 '16.7

Other-————— 4 16.7

Control _English 19 79:0
7 :

. Frengh o3 }3,0

Other 2 8.0

Total Samp{e - English 9 77.0

" French 16 130

. ‘ Other 12 10.0

B
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IabIeVG
Means and Standard beyiation of
the Experimental Sample;

Nelson Denny Reading Test Scores

37

Experimental

ey

Nelson Denny Reading Test

Group | Mean - Standard Deviation
Pre-ve; al 32.5 17.3,
Pre-pictorial .36.1 17.1
,Post-ve%ba1 ‘ -~ 30.5 13.8
Post-pictorial .6 13.1

Control 37.5 IRE

“Total Sample

33.7

14.9

P T
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Table 7
Absblute and Relative Frequencies aﬁd Percgn,tﬂes C
~ for Nelson Denny Reading Test Scores ‘
A ’ - - el
Experimental Score Percentile Absolute Relative
Group Level Level " Frequency Frequency (%)
“pre-verbal  0-15 N 6 25.0
| 16-30 28 7 29.2
31-45 27466 6 25.0
46-60 - 67-91 4 167
61-71 92-99 1 4.2 |
L ) A ' .
Pre-pictorial 0-15 3 1 3. 12,0
| 16-30 ©2:26 8 - 32.0
31-45 2766 5 20.0
.\ .. 86-60 67-91 6 24.0 .
61-71 92-99 3 - 12.0
Post-verbal®  0-15 BERF Co 4.0
N " le-30 . éfzs 13 52.0
31-45 27-66 | X 7 28.0
660 . 67-91 - 3 12,0
6171 92-99 1 4.0
° (c’ontinugd)

»
o
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Table.7 (continued) -

Absolute and Relative Frequencies and Percentiles

- for Nelson Denny Reading Test Scores

Absolute

Experimental Score Percentile Relative
Group Level Level Frequenty Frequency (i)'

Post-pictorial 0-15 1 4‘ ©16.7
, 16-30 2-26 6 - 25.0
31-45 27-66 N 45.8

, - 46-60 67-91 3 12.5

61-71 92-99 - 0 . 0.0

' Control - 0-15 1 0 0.0
| 16-30 * 2-26 5 20.8
31-45 27-66 4 58.3

46-60 67-91 4 16.7

61-71 92-99 . 0. 0.0

./ ‘

Total . Sample 0-15. 1 14 1.5,

| 16-30 : 2-26 39 32.0

31-45 27-66 . 43 35.2

46-60 . §7-91 20 16.4

| 61 92-99 5 4.0,

ﬂissing - 1 .8

FUTERE
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N GROUP A GROUP B
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~ OVERVIEW . ]
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Delayed
) Verbal Pictorial Immediate
(Repeated Measure)
. Overview Overview
. RETENTION
OVERVIEW TYPE
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CONTROL GROUP ‘
1
o
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‘ Immed .
Placebo .
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© Figure 1. The experimental design.
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(Appendix F)..

y < 4

(pictorial overview vs. verbal overview) and adjunct aid position

(pre- vs. post-) were the between-groub factors. Retention interval
(immediate vs. delayed) was the within-group factor. The dependent
measure consisted 6f two versions of a mixed‘free recall and multiple-choice
test for the immediate retention interval and two diffgrent versions of

the same multiple-choice test for the delayed retention interval. The
dependent measure was designed to assess student perf rmanfe in terms

of recall, knowledge and comprehension.

Instruméntation

&
Ddéendent Me§sure. Subjects were tested both imLediat ly after

reading the ‘experimental passage and two weeks later.| In each case,

they were examined by a Zb-question multiple-choice test (Appendix G).
. P ,

Two different randomized versions of the test were produced for each of
»

" the retention intervals in order to counterbalance the\questions. Each

test consisted of two major divisions. Ten questions &fre knowledge
type (Bloom,‘1956), with stems which direc?ly cued subjects to specific
information contained in the text. Ten other questions‘9ttempted to
assess the depgree to which subjects were able to Qnderst;nd the essence
og‘the passage; these were c1assifieqfas comprehension tfpe (Bloom, 1956)
questions. All multiple-choice questions consisted of a ﬁain stem with
four options including only one co}rect choice.
A free recall question was produced and administered to all subjectg
as a pard of the immediate posttest.' This. ‘question preceded thé administration

of the multiple-choice test and was worded in such a way that subjects were

asked -rather than obljged*td/;write dewn all that you can ememﬁer"

N
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‘Scoring of thé recall protocols was carried out by the maif

experimenter. A scoring key was produced for this purpose by fo]ldwing

a two-step procedure. First, subjects from the same population as th

experimental- sample were procured to norm the experimental passage for N

"jdea units" (Appendix H). Idea units are here defined as "a single

complete idea or block of information consisting of a sentence, 74ause o0
0 Q o
or phrase" (Dean & Kulhavy, 1981). Second, two judges were coqfracted to

/

produce composites of the tasks completed by these subjects. Finally,

;
1

with these two composites, the chief experimenter compared ahd produced

a“main marking key. This whole procedure resulted in the identification

. L . *
_of 167 idea units (Appendix J). / Co

/

A Cronbach << test was used to assess the interoal reliability of

the multipTe-choice test after the pilot study, one /onth before the

main experiment. A pool of 36 questions was creatéd by the author and ) v

used during the pilot. The reliability of the tdtal 36 questions was
calculated to be .70. The reliability of the 26 questfons u]tiﬁate]y
selected for the main experimenngas calculated to be .77. Content ‘
va]idiFy of the final test was confirmed bjltwo subject mat éxgerts.

The rg]iabi]ity coefficients for the 20-question test usedgduring .
" the main experiment were calculated to be .55 on the immediate po;tfesp‘
and’.87 on the delayed posttest. Another unusual deVeiopment occurred
BU}Eng the administration of the test to subjeEts who had not viewed the
experimen£a1 @aterial beforehaﬁd.' This group was compriseé of stud’%ts who
had been absent from the initial phase of the exﬁeriment. The mean|score
achieved by tﬁis group (n: 15) was 7.0, two points above the score which

o |

would be expected by chanée. Lhese rather rgmarkable-results will be .

discussed later in t@)s paper. The mean difficulty indices for the test
» g ‘ ~ 1

4
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‘were .32 for the immediate posttest and .36 for the delayed posttest.

lTh1$‘1nd1cates“that the test should have been effective in spreading 'S

ot e ew ¥ eewe s s s oMo o Py w ¢ e n o raian o n

43 -

'students out. a1ong a distribution of scores (Gage & Ber]iner, 1979)

It also suggests that the test was 1n fact s1ight1y more difficult |
than average

Nelson Denny Reading Test (Nefson & Denny, 1973). In view of the

fact that the experiment was concerned with the 1earn1ng of prose text
a Y

material, the Nelson Denny Reading Test\was administered. It was felt

that these test results would*sque as good predictors of subseqient
reading performance. Due to a time 1imitation, on}y the rocabu1ary
section (Special Adult Cut-time version - 7} minutes) was completed.

Nelson & Denny. (1973) report that the scores of a norming group of some

450 grade 12 students show that the vdcabu1ary section corresponds very

well with the accompanying comprehension section (r =..696), More

-

importantly,” the vocabulary test seems to be an excellent predictor of .

)

‘total reading ability (r =.930)..

a

Materials , e <

Y

Main Passage. The 1610-word passage, produced by the chief experimenter,
was typed double-spaced on seven 8% x 11 inch pages of white paper

(Appendix C). Information for the passage_confént was extractedjfrom
several ‘contemporary educational psychology textbooks (Hilgard & Bower,

1975; Lefranco1s,'ﬁ979; Rogers, 1969) and combined to formulate a .

comparative passage which discussed the similarities and differences of

three genera1 areas of learning theory; that 1is, Behav1or1sm. Cogn1t1vism,

. and Humanism. The passage was, constructed by selecting six d1fferent

3
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attributes and then discussing tﬁe three learning theories Qité}fespect
to\each of tpose attributes, one aktribute at'a time. There was no
attempt wh;;soever to divide the passage into three sections, one for
each learning thgory group. In fact, every effort was made to ensure
that there was as much intermingling as possible. It was hoped that such
a construction strategy Qoqld‘further encourage subjects-to use the
overviews {q help internalize the mass of incoming materi$1. For those
receiving the“overview in fhe post position, it was expected that they
mgght be encouraged to review and reorganize the just-encoded tanle of
information. ‘

In total, approximately one third of the written material was directed
towarJ each learning theory. The maiﬂkhgdy of the passage was identital
in all four treatment conditions and in thgacbntrol condition.

The readability level of the passage was assessed, using the Dale

and Chall (1948) readability formula, to ensure that it was consoﬁhnt

. with that of the subjects in the sample. The passage was found to 1lie

, within the Grade 13-15 category, which~hatched the expected level of

the sample.

Verbal and Pictorial Overviews. The verbal overview was a set of

three concise prose paragrabbS which stated,briefly the main ideas, in

turn, of each of the three major areas of concern in the passage. The

pictorial overview was a set of three stylized black and white diagrams

which contained, in verbal form,yfh? main points of each of the learning
tﬁgpfies (029 learning theory per diagram) embedded, in no particular
order, around a Hfﬁevant representation. These exact verbal implants were
underlined in the verbal.overview to ensure that learners were equally

alerted to the 1mportanqp of the various noted terms. Every effort was made

© e gs A cpera L
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' varied from condition to condition. That is,

fg ensure that the two types of overview reflected the same main ideas,
and did hot provide additional information from the passage content.

The pictures chosen for each theoretical area were selected due to their -

" general relevance to the gist of the particular learning theory. The .

pictures were drawn ‘and organized Jn a framework which was intended to

emphas1ze the comparat1ve relationship between the three groups. The

main features of. the key character in each sketch were in common in order

to facilitate such comparison (Szlichcinski, 1979). . It was hoped {%at
differences that arose between the effects of these two types of overview

would be based on the way that each communicated the information to the

reader (Appendix B).

As a final precaution, to avoid possible "order” e¥fects on learning,

the sections.of the two overviews were counterbalanced before being
assigned to each treatment group.

yPlacebo "overviews" were produced to ensure thaj,the total amount

of time spent studying the main experiment by ea - subject was not

for example, when subjects
in the pre-pictorial overview condition were being asked‘to stu&y‘tﬁe )
picture, the subjects in the post-pictorial condition were-spehding the
same time studying a placebo In that manner, they were both equally
occup1ed before they began to read the main passage

The two placebos produced were simp]e prose passages about the same
length as the verbal overview. They were constructed to be neutral in
character and as such were not expected to provide any ﬁsefu] information

in addition to the main passage, nor material which would distress or

otherwise distract the learners.

L
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. Ihterpo]ated Task. In order to ensure that subjects in the experiment

were not using merely short-term memor} to respond to posttest questions,
an interpoiated task was administered fmmediately fol]owin& the posf{passage
treatmeﬁt, just preceding the posttest. This task consisted of a set of

, .arithme;ic'prob1ems which proceeded onm very simp]é operations to more
complex ones (Appendix\E). It was designed to cépture subject interest
and quickly get them immerséd %n'proceséing something fota11y irrelevant
to the topic of the reading passage. Subjects would .thus be inadvertantly
obljged to "shift" all of the newly acquired passage information into
1on§-term memory. ' '

Experimental Package. For the main experiment, each subject received

an envelope containing the Nelson Denny Reading Test booklet and the
experimental package. Each part of the experimental package was clearly

marked on a blank cover sheet as "BOOKLET'I", "BOOKLET II", and so on,

{ .
up to the seventh booklet. - The c6ntents of each booklet are indicated below:

<

BOOKLET " CONTENTS .
Instructions for the package (Appendix A).
8 S .. Pictorial overview, vé;bal overview, or

p1%cébo (Appendix B).
11 e, Main passage (Appendix C).
... Bevenennn Pictorial overview, verbal overview, or.
| \ ~ Placebo (Appendix D).
N Interpolated Task (Append1x E).

| . Test Part 1 - Free Recall (Appendix F)
12 § S ... Test Part 2_- Multiple-choice (Appendix G).

The contents of BOOKLET II and BOOKLET IV were specifically determined by

the treatment condition randomly assigned to each subject.

“
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Procedure T ‘ %

Pilot Study. The“pilof'study,was conducted approkimate1y one month
prior to the main experiment. ’ This study was used to try out experimental
ﬁrbcedurgs and materials and to assess the re1iabilit! of the multiple
choice examination to be used in the posttest in the main experiment.
Particular attention was paid in this study to establishing the timings

‘ 3

necessary for the various tasks. The subjects for this piloi were adults

enrolied in an introductory Educational Technology course at the Sir George

_;,LH4+%ams campus of Concordia University in Montreal. Although it was

y B n e

expected that this particular group might have more prior knowledge about
the topic of the experimental passage’ than the subjects to. be u;ed in the
main experiment, it Qas felt that this knowledge would not-be so great as
to provide a distorted view of what was likely to happen. A&cording]y,
this pilot group did perform in a highly similar manner to, the main
experimental groups.

_PrimarxﬁExberiment. The experiment took place during normaf class

time on three successive ‘eveningd for the initial phase of data collection.
Two week's later, on the same evenings, delayed posttesting tqo; p]acé. .

The initial phase began with the researcher providing a brief geperﬁ]
in£roduction to the research area that he was curreﬁt]y ihvestigating,
Subjects were advised at that time that they had the vight not to participate
in the study. Only one subject out of the total possible (n = 123) declined
the chance to participate. |
.~ Packages were distributed iﬁ accordanée with a process of block
randomization which was employed to sort the subjects from. each class intb

the five experimental conditions (i.e. pre-verbaI, pre-pictoria1, post-verbal,
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. passage). It was reiterated that for.control purposes éubjectg were
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post-pictorial, and control). This process ensured that when expected

‘subject numbers did not appear, the experimenter at least maximized the

numerical equality of treatment conditions for those who did take p&rt.
The Nelson Denny Reading Jest was administered first using the

directions laid dpwn fn‘the "Examiner's Manua}". Demogréphic data (age,

sex, and mother tongue) was also gathered alopg with the Nelso#’Denny

test. Upon completion of this test, subjects were orally briefed on ,

. what was about to ﬁappen specifically during the experiment. The

experimenter émphasized in his'commentéry.that subjects should not be
concerned about what everypody else was doing because each person wou]&

be doing something s1ight1y different. This measure proved effective

in discouraging unnecessary quegtions and interactions. At this,poipt

the experimenter also explained that the systematization énd rigid, -
step-by-step format of the‘ehshing‘experiment were necessary fér the purposes
of treating‘a11 groups in the same way.. Subjécts were then directed to ’

read Boqk]et 1. Having completed this task, they_were provided with an
' ¢

-opportunity to ask questions. From that boint on, any questions asked were

- ©

handled an a personal basis by the chief experimenter or one of the two -

monitors present.‘
\

Subjects were directed through the remainder of the experimental passage

. in a step-by-step fashion. They were given one minute and\fffteen seconds

to study the contents of Booklet Il (pictorial overview, verbal overview

. or placebo). Befpre,begiqning Booklet 11, suﬁjects were informed that the

main topic of'the experimental passage to follow was "lLearning Theories". .

. Booklet II ‘completed, the experimenter instructed subjects that they had a

maximum of 15 minutes to read and study the contents of Booklet T (main

P—
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permitted to study each page as long as they wished, but once they had

|

tdrned the page they were not to turn back. .TH; "time to go" was . ’/ ’
written clearly on the chalkboard at thé front of each class. Subjects !
who finished early were asked to wait quietly while the remainder of !
the c1$ss was still working. When all were finishedt subjects were %
R given one minute and fifteen seconds to study Booklet IV. The interpolated
task and the posttest bookléts followed. Subjects were given one
minute for the interpolated taSk, and ten minutes for the free réca11 v
portion of the test. There was no time 1imit placed on respondants / ,
fo; the multiple-choice test and subjects were permitted to leave as ‘ ' ° i
they finisﬁed. As subjects turned in their experimental materials be fore
1éaving, they'we%e advised fh;t thénexperimenter Qould'bg returning in
two weéks' time with the results anﬂla detailed explanation of the sfqdy.
"Subjects‘were not advised that there would be a de1$yed posttest.

Two weeks later, the experimenter returned and administered the
delayed poéttest. When the subjects were finished, the experihenten

distributed 1ists of the results. from the first session, and provided

an explanation of what had gone on.’ .

'During the first evening of delayed pqsttébting, another independent
group of subjects, also at Champlain College, was being asked to nofm
the exﬁerimenta1 passage. This was done by handing"out the passage to
subjects with directions to identify "idea units" (Appendix H), A

. monitor was always présent to guide Studgnts through the ‘task. To gain

their fullest support, the 1mpoftance of their contribution to the study i

14

was sprongly emphasized.
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‘predii:tors of-subject performance. This analysis was also used to
: ¥

" assess whether or not the variance accounted for (r2) by either’(or

50 .

CHAPTER 4
Results
The purpose of this study was to determine the relative

effectiveness of verbal and pictdriﬂ modes 0f overviews in different

< *positions around a pir'ose passage.  In addition, these treatments were

examined over a time interval of two weeks.

Regression Analysis

"-Multiple regression analysis was used to determine the relative

effectiveness of age and the Nelson Denny Reading Test (NDRT) as

both) of these ‘variables was hombgeneous across groups. The omﬁ 6me‘
of this analysis i5 detailed in Tab1gs 8 and :9. Age was c1ear1yno\t
a 'significaht. predictor t;f either 1yfmediate (IPT) or delayed (DPT)
posttest scores, F(1,116) = ,20, p» .05 and'F(l ,88)= Lil9, p_.> .:05.' In
neither case did age account for ~greater than o;me per;cent bf the
variance. - | ’

- The NDRT was found to be ap- imbortant predictor for both the I‘PT
scores, F(1,116)= 39.7, R<.‘0m'—, and the DPT scores, F(1,88)=43.7,

p<.001. The NDRT accounted for approximate’lyl 26 and 34 percent of the

.~ variance, respectively. The variance accounted for by the NDRT was

also reasonably homo‘geneous across groups. On the basis of these
results the NDRT was used as'a ‘covariate when ANOVA was indicated as a

consequenée of the overall repeated measures test.




T&b1e 8
> | Results of the Regression Ané]ysis=
Immediate Posttest for Age

and Nelson Denny Scores:

Nelson Denny

Experimental - , Age . _Reading Test
Condition 'n rz o< r2 o<
Pre-verbal 24 - .18 p<.a8 .3 p<.03
/ - W prepictorial 28 . .02 p<.9% 30 - p<.0
Post-verbal 25 .00 p<.9% - .33 p<.00
Post-pictorial 23 - .01 p<.86 20, p<.04
Control ° 22 . 16 p<.07 .21 . p<.26
Total Sample (N) 118 . .00 'p<.28 .26 p <.00

o
o "
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Table 9
‘ oo
- Results of the Regression Analysis:
7 Delayed Posttest for Age and ‘
.Nelson Denny Scores
3 — . :
Nelson Denny ) ) 4
Expe”rimentﬂ v , : Age Reading Test
Group | n o o r2 o< y
Pre-verbal 18 J8  p<29 49 p<.ol .
. - 1 X .
Pre-pictorial 19 07 p<.74 .4 p < .00 4
Post-verbal 17 L p<.9 .28 . p<.04 .
““Post-pictorial 18 S .02 p<.59 . .41 p<.ol ﬂ o
Control 18 .0 p<as .28 p<.08 \
Total Sample (N)© 90 01 p<.27 34 . p<.00
rl () 3 Pl
l‘w - xj
- :
i
» :
1
k]
{
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Repeated Measures Analysis /

-

Program BALANOVA (Concordia University general analysis of variance .
program) was employed as an overall test of the experimental design.
Due to the fact that‘ce1l sizes in the design‘weﬁe not equal, an
unwe ighted ﬁeans analysis was performed. The means and standard
deviations of the four treatment groups are listed in Table 10, The
results of the BALANOVA repeated measures analysis are detailed in
Table 11. As can be seen, there was a significant main effect over
time, F(1,70)=.7.06, p<.01.. Figure 2 illustrates fhe'cﬁanges in
'meaﬂ value over time. The remainder of the main effécts ana
interactions reveal no sigﬁificant results. However, although the :

position/time interaction was not significant, it was felt that it

nonetheless warranted further analysis (see Table 11).

»
K

Position/fime Interaction

Independent aﬁa]yses of variance were run at each time interval

in an attempt to bring into relief the actual position/time interaction.
There were 'no significant differenceg between pre- and post-treatment
conditions (F(1,95)= .785, p>.05, and F(1,71)=‘8, p>.05). The fact
that these F-ratios quer approached significance led the researéher to
}look more closely at the possible effects over time. Figure 3 graéhica11y
111ustratés the changes in meaﬁ value over time for both pre- and
post-treatment conditions. A dependent t-test was emp]éyed to analyse

the changes. Both the pre- and post-positions\@ere found to be marginally
. significant over time (t=-1.85, p<.07 and t=-1.77, p<.09). The slight
trend tqwird significance evidenced in the weak position/time intéraction

was thus more 1nf1ueqced by time than po§ition effects.
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Table 10,
Means ‘and Standard Deviations for
Experimental Groupé on  Immediate

.~y and Delayed Posttests

<7

A e e e SbmabOckns 4 Sk MRS G

‘ A}

! Immediate Delayed
Experimental _ . Posttest Posttest.
Groﬂup X SD n X SD n
Pre-verbal N 3.5 24 9.6 4.2 18
Pre-pictorial 8.6 3.1 25 9.4 3.5 20
Post-verbal 1.9 3.2 25 . .98 44 V7
Post-pictorial ‘ 8.8 2.7 24 . 8.9 3.6 19
Control 8.8 3.0 24 - 95 4.3 20

Tbtal Sample " 8.3 3.1 N=122 . 93 3.9 N=

. p A

. b‘o
N

54
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Table 11

Analysi.s of Variance Summary Table

! for. Dependent Variable

S

(BALANOVA - Repeated Measure ANOVA)

N . SS Ms F Sig.
Source Between  Within ratio Tevel
T 1 70 30.3¢  30.3 | 7.06 p<.0l
F R _n .0l 01 .00 p<.98
- ¥ 1 | 70 .00 .00 .00  p<.99
: TxXF 170 -39 .39 09  .p<.76
TxP v 70 T 12.66 12.66 2.95  p<.09
| P . 1 70 .05 .06 .00 p<.9
h TXFxP | 1 00 5.9, 519 1A p<.zs.
- . T= Time intgrva]
F-' Form of Overview
P= Position of Overview
-

T
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Dunnett's Test , o ) -

—_— _ Thg Dunnett Test,/a specialized multiple-compérison test, was
utilized to compare the pre- and post-position groups with the
so-far untreated control groub; The results of this test indicated .

that there were no significant differences between the treatment

groups and the control group on either the immediate or de]ayedlpqsttest
W,

scores. It appeared that'the treatments applied had no facilitative

“effects greater than the condition which had no tréatment whatsoever.

Dependent Measure

. As mentioned in Chapter 3, thJ;nultiple-chgice'test portion of

the dependent measure included both knowledge and comprehension scores.

( A
.

-the-fact that these scores correlated so highly with the total scores
on both the immediate anJ delayed posttest (see Table 12) Ted the
researcher fo discontinue further 1qﬂuiry along Fpose possible
v alternativeﬁ. Tﬁe fotalvscores were the only ones examined in this
- # analysis. .
The, free recall protocols were scored in accordance with the
guidelines ?j)d down in Chapfer 3. The standard deviatiéns found for i
the experimental groups and the whole sample were excessively large o
% 7 (see Table 13). This finding, the generally low scores, and an obvious
| lack of subject cooperation in this task, combined to convince the chief

) f> researcher to exclude the free recall scores as va11d measures of

subject performance. - . Q

4 &
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Table 12

A Summary of the Correlation Coefficients:

; Total Scores, Knowlédge Scores, Comprehension

AN

Scores on both ImMediate and Delayed

)
Posttests

Total Posttest Score

Immediate Delayed
Knowledge Score .89 .90
Comprehension Score .87 .90
‘ \
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" Table 13 ‘
Mean Scores and Standard “f}eviation:
S ~ ’ free Recall Protocol
/? - - : s
¢ Exper;'imenta'I Means Standard - n .
Group ) . « Deviation .
N
Pre-verbal 7.3 4.8 24
Pre-pictérial ~ * 8.0 4.7 25
Post-verbal T 7.3 4.9 25
Post-pictorial 7.1 4.5 24 -
Control 7.8 5.6 24
Total Sample 7.5 4.9 N = T22
\
-
\ .
. 4
\ -" «
\ “»
[ \
i
\
. * N
!
!
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' time was the only significant factor in this experiment.

Summary of Results
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The Nelson Denny Reading Test was found to be a highly significant
predictor of both immediate and delayed pbsttest scores, whereas
age was found to be a non-significant predictor. The,NDBT was
therefore designated for use in further analyses of variance as a
coQaﬁiate. «

No significant main effects were identified for either of the
independent variables in this experimenf (overview type, overview
position). However, the repeated variable, time interval, did evidénce
a strongly significant main effect. There were no signif{cant
interactions- found between any of the experimental variables. Nonetheless,
one of the significance 1eve)s, the overview position/tihe interval
interaction, did approach the critical value of p<.05. Results of

further analysis simply provided more support for the conclusion that

BT e 4 VB o ey




doubt that pictures can have fimpressive facilitative effects on

-CHAPTER § . .
Discussion |

This study found that experimental grouds'hho received pictorial
treatments did nof perform significant]y bétter than matching verbally
treated experimental groups or a control group in their-overall
learning from learning from,an accombanying prose passage. No evidence
waskfouhd to support the notion that pit¢tures could function as stimulants
fbr mathemagenic activity, nor was “there any indication that. pictures
were éffective.over time. Finally, pictorial treatments did not have

differential effects on the type of learning that occurred.

Pi;iorial Effects on Learning from Prose

In spite of the protestations to the contrary, (e.g. Cole, 1977;

Duchastel, 1981), it is this researcher's opinion that thgre is 1ittle

children's learning from prose materials. The few undergraduate studies
that have been conducted (e;g. Snowman & Cunningham, 1975; Royer &
Cable, 1976) seem to suggest that what abplies to‘chi1dren may also apply
to young adults still involved in the formal scho;iing system. However,
these results, although encouraging, are still inconclusive, primarily
because of their scarcity. 1

: Therintuitive use of pictﬂre§ ds faci]it;tors of leérning from prose’

materials has.so far been upheld by research conducted on children and

undergraduates. Nénetheless, there is no evidence to suggest that pictures

offer the same benefits for adults not still involved in the formal

schooling continuum.

62 -
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Paivio's Dual-Coding Hypothesis. As outlined during the literature

review, Paivio (1975) ﬁaintaing that there are additive learning effects
in force whe; both imagerial and verbal coding take place. Assuming that
sﬁbjects in the present experiment actually employed the pictorial
adjuncts to assist their encoding.of the information in.the pasgage, the
hypothesis of fhfs study based on Paivio's wark cannot pe supported.
Pictorial overviews apparently perform no better than their verbal |

counterparts as fﬁcilitators of learning from prose text.

Mathemagen1c Activity

Unllke the f1nd1ngs of two other similarly concerned studles (Brody
& Legenza, 1980; Snowman & Cunnlngham 1975), the current study found no -
eyidence of differential mathemagenic activity. The positioning Jf
the overviews, pictorial or prose, seemed to have’no differential
effects on learning. It 'should be re—emphasize& that, there were major
differences between these two previous studies and the current study.
To begin with, the p1ctor1a1 adjuncts used 1n the Brody and Legenza study
were realistic, and specif1ca11y portrayed the activities described in the
p;ssage. The current work utilized abstract, stylistic diagrams which
simply provided main level ideas and the "gist" of the passage. Both
Brody and Legenza and Snowman and Cunningham employed undergraduate students
}n their respective studies, and used very straightforward, uncomplicated
experimental passages. A final distinction to be made is that Snowman and
Cunningham used pictorial fﬂjuncts which took the form of a question asking
subjects to "mentally imaéine" or“”visualize" certain referencedcbits of

information. Images were not provided for the subjects, but were

self-generated.
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The results of the current study supﬁd;t those of Lavelle
(Note 8), who also found no significanf.differences between the effects
on learning of illustrations placed .before and after a main passage.
The literature relevant to pictorial aids and mathemagenic
‘activity is nowhere near cogc]uéive. The stimulation of such activity
apbears to be dependent upon the type of pictorié] adjunct and the type
o% accompanying prose passage. The current study differs from

previous work in that it examined this question with an adult sample,

a difficult passage, and an imagé which did not directly reiterate the

éontents of the accompanying passage.

Pictorial  Influences over Time
If re1evaﬁ£ picfaria1 aids are used in conjunction with prose

materials it wouldbe expected that the dual-coding (Paivio, 1975)

would create a ;tronger memory trace. This, in turn, should result

in better memory over time. Schwartz and Kulhavy (Note 7) support

this idea; suggesting that the use of two forms of encoding should result

in deeper processing or a richer recall network. Winn (1980) argues that

if a picture representing thellearned information can be reproduced

at recall it will be able to assist the Jearner to remember_the elements

of that information and the relationship between them. It would, therefore,

be advantageous for the designer of textual materials to include a

picture at the time of encoding. ’ ’ B
In spite of the intuitive strength of these viewpoints, and a meager

but supportive body of résearch (e.g. Peeck, 1974; Haring & Fry, 1978;

Ally, Note.1), the current stud& did not bear out the notion that pictorial

aids facilitate leéarning over time. Thgfe is, However, great disparity
/ :
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between, the coﬁditions of learning in this témpora11y baged research, , ' \
The two key factors appear to be the specific form that the pictorial
adjunct takes and the lig}_thaf that picture makes with the
accompany1n§ passage.
The study of the effects of‘pictoriSI aids over time is an
important, but, strangely, an often 1§nored research aFea.' The
inconclusiveness of the few reéults reported so far indicate that
more'research is necessary.

Measurement of Learning ‘ u.

Some feel thaf one of the major reasons why well designed studies
fail £o find significant results is the fact that the wrong type or
level of learning was tested (Schmid, Note 11). Significant results o
have been found in some cases (e.g. Ruch & Levin, 1977) only due to
the fact that the researchers had the foresight to consider more than
factual learning. Other studiés have been less dil{gent (e.g. Snowman
& Cunningham, 1975; Haring & Fry, 1979; Brody & Legenza, 1980) ;nd have >

produced results which, due to the specificity of the depéhdent measure,

only assess one level or type of learning. The 'full significance of these

e

;;tudies cannot truly be known, because subject performance was

' inadequately assessed. .

The current sthdy attempted to measure free recall of passage contents,

knowledge of these contents, and finally, the comprehension of the

. passage. It was determined that neither the form nor the position of the

overview had any differential effect on what was learned. i;;y

It is felt that a "multi-barrelleqd" dependent measure of this sort

is a highly recommendable strategy, as it will help ensure that any -

1
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Jfree recall, Future research would be well advised to tontinue this "~

'pwctor1a1 domain, the non- significant results of th1s study must be |
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differences that do exist between treatment groups will be identified.
In the current case, assum1ng effective experimental contro] it is
possible to conclude that there is 1itt1e evidence of d1fferentiaf

Tearning on three levels, that is, knowledge, comprehension, or
approach to the assessment of learning in exper1menta1 cond1tlons

Subject Variability

In view of the’ generally support1ve body of: research in the

1nterpreted carefu11y One of the factors wh1ch might have contr1butedn

Age. Continuing education programs are well known for their | ‘ ]
enrollment of adults who vary greatly in age. The samp1e in the current
study ranged in age from 17 to 62 years, a spread of 45 years .The' ) -

possibility that age as'a summary variable may have a strong effect on

subject performance was statistically rejected as the result of a
regression analysis...In addition, there exists a growdng body of research-
(erg. Nolan, Havemeyer & Vig, 1978; Harker, Note 10) which maintains that
age has 1ittle or no effect on learning as long‘as time 1imits are not
enforced on the recal{ of the 1nstructional material. In the ¢urrent‘ '
study, a time limit was imposed on the free recall protoco1 due to the
experimental circumstances. However, vf"%ua11y all subjects had comp]eted
working when this 1imit was reached. There was no time limit set for
completion of the multiple-choice test. . | Coe

Sex. Sex was not expected to have any influence on experimental

results. To this researcher's knowledge, there is no evidence which supports

o
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the conténtion that sex types‘perform differentially when learning

. from written prose materials. Furthermore, the current study displayed

°

a fairly even sp]it'between males 'and females over the whole sample

and w1th1n 1ndiv1dua1 exper1menta1 groups.

Mother Tongue Mother tongue was considered to be a possible

interfering variable in light of the mu]ti-iingual nature of the subject
sample. Indeed, 22% df the sample consisted'of subjects whose first

languages were not English. This would not prove to be a problem ?% all

- of these‘subjects spoke English fluently. However, there was ample

evidence to indicate that this large group included a full range of
linguistic capabi]ity. The variods degrees of ability at the lower end of
the performance sca]e complicated clear 1nterpretat1on of any\STﬂgsts on
—anaI subject performance. These effects are virtually undetectablg\q
to~the ungqua1 distribution across groups of persons with widé1y variant

degrees of proficiency in English, It is highly possible that this factor

. contributed to the pronounced within group variance in the current study.

Reading Ability. All+ed with mother tongue as a contributer to

extreme within group var{ability was the readidg ability of the sample.
The.sample mean score was determined to be 33.7, which places it on the
37th percentile in reading abi]ity" The sample as a wﬁole therefore,
.consisted of a be1ow -average group of readers. Th1s by 1tse1f is not
remarkable. What is noticeable 1s the extreme variance in reading ab11ity
found within groups. 1It-is \1ke1y that the very wide range of r:ad1ng
ab111ties (subjects are distributed between the 1st and 91st percentiles)
may have helped precipitape the non-significant outcome.

The regression analysis reported in-Chapter 4 offered strong evidence

supporting the jmpressive predictive capacity of thé Nelson Dedny Réading

e aden = . - - / - R et T
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-~ and control for reading ability. In addition, in view of thé S

Test on subject perforﬁance on a prose Tearning task. . This result
lends further credence to the contention that the results of prose

* 7 . N
learning expé?gg;hts which have not taken account of subject reading

-

abilities must be suspect. It is therefore recoﬁmended that future

studies in any area of prose learning investigatidn take account of

lack of consideration of individual differences in general (Levin &
Lesgold, 1978; Zimmer,‘et al., 1979) it is suggested <that researchers
begin to pay more attention to subject variability. This is particularly

important for research being conducted in continuing education programs,

-

4
since these programs tend to attract students of varying age and ability.
0 e '

[y

Conditions of Learning

As mentioned much earlier dbring thg ]iteri?ure review, Salomon
(1972) discussed three‘conditiéns which are ﬁecessary before a. visual
image will be effectively internatized. The first two of these conditions :
are particularly relevant to the current study. The initial cbndi;ion -

/
is that of perceiving a need to internalize the image. Second, the

learner must be capable of such internalization.

Need. If material to be learnéd is not even obliquely relevanf.
the learner may have difficulty working up the }equisite interest to study ‘
effectivély. In the current case, the iearning material was chosen in order
to minimize the effects of prior knowiedge. 1t was therefore not a concrete;
easily recognizable passage, nor was it in any direct way related to thél
subjects' areas of study. It may bejthat, as .some researcherslgoint out

3

{e.qg. que}, 1981), the "mood" of the subject sample. when confronted with

: such'méterials was such that it affected their overall pgrformancé on the
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{
posttest. Subjects may have behaved in an atypicg]-fashion. thus
adversely affecting.results.

Uhhbreseen circumstances obliged the researcher to lengthen the
initial experimental session to approximately one hour and ten minutes.
The subjects in this experimeﬁt were drawn from a population of continuing
education students who had 1in most cases been working during the day;

It is very possible that the problgm of maintainingﬁjnterest was =
aggravat;d by fatigue. Sa1omon'slfirst‘condipion@of matching the
subjects' need for visual aids ﬁay not have been met in the current
study. .

Learner Capability. Another condition set déwn by Salomon was

L

that the learners must be visually capable of 3nté§preting the imagerial
ipput. If the subjects in this experiment were unable to properly
ﬁti1ize the pictoﬁialkoverview to organize their thoughts, then their
performance would have been unaffected by the treatment. It is possib{e
that thes; §ubjects were unable to interpret the comparative nature of
the overview. It is'a stronger possibility that they were unable to
employ the pictogia] aids in the fashion for whice'they were intended.
This eventuality would lend suppért to the point of view that adults may
have a1r533;\developed idiosyncratic learning tecgniques (Kulhavy &
Swenson, 1975). For them to take this new learning tool (the pictorial
overview) and use it to integrate and organize the contents of the
experimental passage may have been too much to d§3 unless some form of,
training was conducted first. As Salomon (1972) puzzles: |
. if‘trainfng in ver£a1 skills‘is expected to improve
fhoughtprocessgs,assdming that .one uses verbal mediation...

-

why ;hbu]d training in visual media fail to do the same

R
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. made use of children and undergraauates as subjects. These sampI%s have
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thing,;given that one also uses visual thinking...? \
(p. 418) | .
" In the current study, the subjects we}e advised to Muse the -
\overviey to assist you to remember the contents of the package". , One g

possible explanation for the lack of significant effects of this

treatment could be that these instructions were not thorough enough to -

a]loy the adult subjects to’ modify their ingrajned ways of handling
pictures in a prose context. |

'Perhaps future research‘in the area‘of the.effects of pictures on
Tearning frbm‘ﬁro;e should place more emphasis on the preparation|of

subjects to utilize the pro-offered image/in jhe way it wassintended to

K]
2

be used. "

Adult Lea;ners ‘ ' L

The wvast majority of pictures in prose research studies have'brimari]y

thus consisted of persons who are still very dependent and wholly

conditioned to respoﬁding submissively to whatever task the class

instructor might ask of them. With adult learners, howevér, this‘state
of affairs does not exist. It"has been pointed out that as one a es, the ‘

individual self-cogcept moves from a dependent state to one that is

I
& ¢

.sélf-directing (Knowles, 1970). In additibn, adnlts‘afé much mor orienteda
towards the immediate application of learning rather than a postponed
application (Kidd, 1973). It follows that if the learning matérial does not

show immediate promise,.the chances are that it will quickly be perceived
. / . i .

— / -

by, adult learners as irrelevant and pointless. Cooperatioﬁ often granted by

undergraduatéé«and children may not be so easily attained with adult samples.
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_ If this was the'case in the'current study, then the resd]ts would
be further éonfcﬁnded by'ih; nuﬁ?er'sﬁf individua]ém;bo "submitted" to
the experimental treatments but were unwilling to fu11y“cooperate with
the researchers- Compliance with requests to "use the enclosed overview

to assist you to remember" and "please write down all tha% you can recall’

may, in fact, have been minimal.

1
Experimental Materials

Overviews. The overview, defined in this study as "a brief .summary
of the main ideas of a passage", was utilized in both a pictorial and a
verbal mode. The research available on verbal overviews (e.g. Lathrop &

Norford, 1949; Northrop, 1952; Wulf & Kraeling, 1962; Santiesteban &

‘Koran, 1977) has been virtually unanimous_in reporting non-significant'

effects of this aid on learning from prose. On the other hand, the
studies that have employed pictorial overviews (é.g.(Reyno1ds, 1966;
Bransford & Johnson, 1972; 'Brody & Legenza,tl980) have reported significant
differences in favor of the pictorial condition over.matching verbal and

: ~

control conditions.

Neither verbal nor pictorial overviews evidenced éignific:zy/;ffects
An learning in the current study. This was.expected for the V, bal overview,
in light of the meager amount of supportive literature report4a above.‘ \
However, the non-significant effect found for the pictor§}1 overvsew runs
contrary to the existing 1iter5ture.
The pictorialkoverviews'gmp]oyed in the current study were designed
to fulfill a ‘retentional role (Duchastel, 1978). Specificé]]y, these
overviews were to have acted as tradsformatlona1 images (Levin, 1979)

Levin c1a1ms that this type of retentional 1mage is appropriate for v ¢

>
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facilitating memory of difficult-to-remember material such as

" .. medical and other scientific texts, where easily identified
concepts, principles, agd functions have to be associated with
unfamiliar technical terminology" (p. 21). The current study employed
such a passage with a pictorial overview especially designed for its
ability to change "... the existing content... iwto a form that promotes
better 1oh§-term memory for that content’ (Leviﬁ; 1979, p. 22). In ’
spite of the modelling process used, the transformational image utilized
in the présent study was ineffective as an adjunct to a difficult
scientific (psychological) passage.

The results of the Eurrent'work suggest that the transformational
function of pictorial aids may not be applicable to continuing education
populations. Such adults may simply be "toé set in their ways" of )

handling illustrations in a verbal context to be able suddenly to adopt

an unfamiliar strategy. It is conceivable that with full cooperation and

full understanding of the role that a retentional pictorial aid should play,

learning may be enhanced. It is also possible that pictorial overviews

of theitype utilized in the current study may prove to be more effective

with more homogeneous samples of adults, or with younger groups of learners.

Finally, such overviews may not be useful when employed with difficult
Tearning material, but may prove to be very effective with.less complex
text® A1l of thése hypotheses remain to be tested.

Dependent Measures.

. MULTIPLE CHOICE TEST

a2

The multiple choice test had‘a low internal reliability (r=.55)"¢p

_ the immediate posttest. Two factorsﬂm%y have caused this phenomenon.
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First of all, the time at which the initial multiple choicé test o

was administered was not ideal. It took place during an evening class

i

after approximately three quarters of an hour of concentrated

" experimental activity including a reading test, a difficult-to-read

psychological passage, an interpolated task (short math quiz), and a

»

free recall protocol. Subjects were visibly fatigued after completing

the free recall portion of the initial posttest.

Second, when the researcher returned for the administration of the
delayed posttest, subjects seemed more willing to cooperate. _It is
1ikely that they then felt a committment to "finish the job" that had
begun with the initial experimental session. In addition, the delayed
session only involved the multiﬁ]e-choice portion of the package. It
was a sipgle, easy to complete task. Subjectively speaking, the
enthusiasm exhibited by the subject sample for the delayed posttest was
ﬁarked]y more positive than that displayed for the initial test.

It is possible that the initial phase of the experiment was
frustrating enough to cause a substantial number of subjects to pay
minimal attention to their answer selections on the immediate posttest,
hence the poor reliability coefficient of the initial measure. On the
other hand, the delayed posttest was well received. A more enthusiastic
attitude plus a much less draining session precipitated a' greater reliability
coeffitieni, an&, remar&gbLy, an increased overall mean score.

' MEAN SCORE JMPROVEMENT

These were decidedly unusual results. The subject sample was

‘administered a difficult reading passage along with a follow-up posttest

on one day and then, two weeks later, they were asked once again to try the

test. Mean scores typically decline over time. However, in this case -

-

-

.7
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they actually rose. Critics of this study may argue fhat "order" or
"test-retest" factors were operative here, thus Sécounting for the
difference. However, the delayed posttgst was a different. randomly
ordered version of the immediate posttest., It is felt that this contreol
measu}e, the fact that thé learning materials were difficult, unfamiliar,
and irrelevant, and the fact that the defayed pdsttest was unannounced

IS

should have precipitated a decline in overall scores.
B There are two possible explanations for the significant_jmprﬁvement
in performance. First of all, there is a certain amount of evigence
that the level of cooperétion during the initial experimental ;ession
was much less than thagiin the final session. As reported earlier, the
re1jabif1ty coefficients which were calculated at each time interval

on the same test with the same subjects were nowhere near.equivalent.
The initial indication of the coefficient was that the test was a poor
evaluation tool; after a two-week delay, the coefficient calculated
suggested an excellent evaluation instrument. The human variable may be
the only logical explanation of this unusual turn of events. In
addition, informal subjective appraisal of subject attitudes during each
sessfon also pointed to a considerable difference in cooperative mood.
The lengthy initial session may have built up resentment resulting in
poorer support.

One major contributor to the less than satisfactoryxcooperation )
experienced in the immediate testing condition was the freg recall protocol.
Informal feedback from subjects, both personally and on their free recall
answer sheets, confirmed the strong deteriorative effect the frée recall

test had on subject morale. In fact, as a result of the strong negative

[ <
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response to the free recall task on the immediate posttest, the free ~

\ recall was deleted from the‘agenda at the second time interval. . ‘ i
A second possible explanation for the increase in scores over

time may be the nature of the subjects. Adults are more experienced
learners than children or underg;aduates. Experience may have conditioned \

the adult to re-think information inputs which were originally not a]togethef

clear. Covert post-session reconsideration of the Tearning passage and

its significance {(coupled with the ever-present possibility that

intellectual interaction between adult students undergoing coursework

S0 ATl v At R

together did occur over the two-week time interval) may have been enough

to cause the increment in mean scores. An interesting speculation would !

. &

be to consider what might have happened had a comparative sample of

A - s

undergraduates been similarly examined.
CHANCE SCORE T 4
Another atypical result of the current study was the meén score

that was achieved on the multiple choice portion of the posttest by

subjects who had not read the experimental passagg. The mean score

i
!

was calculated at 7.0 {n=15). Total\Tean score on the immediate postteét
was 8.3, and on the delayed'posttest wa;‘9.3. Clearly, there appears to
be very little difference between those who read the passaée and those
who did not. - . ‘ /

This chance score offers disconcerting evidence that the dependent
measure was not sufficiently sensitive to distinguish those wh; had read
the passage from those who had not. It is little wonder that the control

group, which received no treatment, was able to gfore at least as well as,

and in some cases better than, some treatment groups.

¢
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Edﬁcational Implications ' " LT

Educational Technologists are ca]Ted\upon to perform"many roles.

- -~

" One of these is that of an instructional materials designer. It

. behooves the Educational Technologist to be aware of the potentia1‘ o

effects of adjunct aids on learning so the s/he may be best able to
carry out this role. I1lustrations are often used in text for children,
and have recently been attributed with facilitative effects on the
learning of prose text material. The current study examined these

~

effects on the adult learning of prose matqria1 and produced results

'whjch diq not support‘the research done with children. The Educational

Technolégist would be wise to note the potentially enormous differences
between child and adult learners. If illustrations in text are use ful
to children, it does not follow that they will also prove useful for
adults. Blind acceptante and generalization of children's research

findings may prove costly both in terms of time and money.

- -
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INSTRUCTIONS I

v

This studylis being conducted for fhe"purposes o}'furthering,
our undérstandiﬁg of adult 1earning: We greatly appreciate your
coopérétion!

- . '

. - This package consists of seven £7) se?arate'booklets of material. '
You will be buided througﬁ,these bosklets by the researchers in
timéd.steps.

You are asked to follow the researchers' directions closely. They,
will advise you when to staet each'bﬁokIet and when the tiﬁé allotted

for study of the material has expired. .

)
¢

* When you have completed a task, close the bookiet, turn it upside’ :
down on iour,desk, and wait for the others to finish. A monitor yi]]
c;11Ect your booklet - Please do not look through subsequent b60k1ezs.1n
the packag? unti1.the researcher. in charge of the study.gives the go-qhead.‘

-

- * ° -

" Do not be concerned with what‘otherg may be doihg, asﬁgveryone in

\ &

the room will be doing something slightly different.

é : ' ~ )

gp you have any questions regarding these instructions? e
ha - ) °
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; . _COGNITIVISM
. Cognitivism deno;és an emphasis on such topics as cdgnitive

structure, centraf brain procésses and insight. Proponents of

\

_/fg;nitiVe psycﬁo1ogy contend that, unlike other animéls, humans can .
r\/‘\

- gafher-aqg organize facts in such a way that learning can take place.
~ ’

Several practical hierarchical learning theories have been proposed

by members of this group of psychologists.

A e \,
HUMANI SM o S

Humanists see the human organization ds a pbrposivé agent who -

learns through experiential events which occur due to his/her

attempts to exert control on the environment. The human is seen to be

se]ffdeté}ministic in nature. An integral Humanistic beljef is that

humans are endowed with an innate drive for se]f—actualization and Detele

e

A\ [ r

o

achievement.

) " BEHAVIOQURISM
"= “Behaviourism includes those theoreticdl positions which consider
. ..human behaviour to be essential1y.mechah?étiC“in nature. Often referred

, to as "stimulus-response" theorists, Behaviourists view the human orgaﬁi§m~

o iasjbeing totally subject to external control. .They see behgviou?;exhibifed

I : ) -
by humans to be habitual. In order to study human behaviour these theoristslq‘

~
-

focus on animal éehaviour. - . L

/ . . . LA .
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Please:read through‘;he efclosed material at your

normal, reading.rate. : .

L

P e e A AN S St b S s

o —— .

-
i '
, ) \
- \ o J
N
.
-
.
Bl
\ .
°
'
- K .
' ’
A\h—_“ i
.
. ! ’ ' j \
‘
) -y .
v M .
* o
A ’
LT /
Y
.
[
.
-
\
1 ,
7
. .
/‘ ‘ ) b
-] f
, ! ¢
. * ~ .
. ) ’ ) .
N &
-
.
n v
- [ o
‘\- A4 °
» ~ r
L}
v
.
.
A .
‘.



IR

4

a

" The Study of Learning

The study of how people Tearn is important for & very ‘good reason.
We are now in a rapidly changing world which demands more and more from

Y
ezsryone throughout his/her 1i?e;ime. One has only to look at the widely

\ ——

+variant fields of the automechanic and the corporate executive. In the

14 .

past, the mechanic had only to -learn the basic operati&h of one vehicle

4

to be able to understand all others. Today, with €2chno>bgica1 fmprovements,
it is very rare that one can find a‘mechanic~who is fully capable of

handling all types of automobiles. Different engines, different parts,

new solid state componenté, etc., have resulted in the demand for o

automobile specialists rather ﬂhan generalists. The corporate executive

£oday only handles a single specialized area of concern because it takes
) 4 N

' v

all that s/he can do to keep up with the Jevelopments in that one area.
In the past, one person was able to hold down any number of top executive

positions because there was just not that much change in the various areas

of concern.

There was a time when most people were able to get by with Tearning.
their trade once. Today, yifh 1nc§eased life-spans and the ever-changing
nature of many jobs, this is no 16%ger the case.. Re-Jeafning has become
a necessity rather than a luxury for the vast majority of our pgpulation.

It follows that the more that is learned about learning the more possible

'

it will be to foresee problems and to-help out people being overwhelmed

by the onrush of technology.
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" typewritten pages long. S

Please read through the following pa;sage'carefully

and at your normal reading rate. The passage is seven (7)

Rhile studying, please do not underline or take notes. ' .
S : A
Also, once you have finished reading a page and have turned to ’

the next page you are asked to NOT turn back.

Updn completion of your reading and studying of the 754@&;////

page you are asked to insert yeur finishing time in the indicated

space on that page.

Fo11owiﬁg this passage you will be asked to write down

-

103 - =

Directions i

.
[
s

- o

&

L
A

' everything that you can remember from the passage. You will

also be asked to complete a short multiple-choice test to find

. out how well you have learned the contained infbrmqtion.

-*

GOOD LuCK:

R S

e

. Mk o >

3 B e ot e dbe s R AR AL



o gL T

A LEARNING CONTROVERSY - ——
a

i
|

e i e

Ont of the principal concerns in the field of psychology is
the question of hoﬁ‘humans learn and what factors influence learning.

Many theories, or attempted explanations, have come forth during

‘e

the 1Bng history of interest in this question. Today, however,
only three ﬁajor‘theoretig@] positions remain. The purpose of tﬁis
passage is to outline and contrast the key'attribu?es of these
agproaches to the study of Iearning.‘ "/ ’ 8

- Two traditional -viewpoints are readily discernible among

C
" scientists who study learning. One of these is that of the Behaviourist,

[ . .

who maintains that complex learning phenomena can be reduced to simEGe
stimulus-response relationships. Another viewpoint, that of Cognitjve
psychology, proposes that there‘is mucﬁ ﬁore to learning khan merely
chains 'of stimulus-response connectiong.‘ The Cognitivists feel | ’

that there is such a thing as "insight" which allows the hum;n organism

to make "cognitiveq leaps" when confronted by a new situation. Both

types of learning theorists suggest methods for controlling human

-learning bghaviour.

\ In recent years a new position has evolved which further complicates
the Tearning issue addressed by the Behaviourists and Cognitivists.

This viewpoint is éhat of the Humanists, who reject outright the principles
of Behaviourigm and Cognitivism as'being "dehumanizing". Rather than °
emphasizing the influence that the envifonment exerts on the human

X
organism, the Humarists emphasize the control that the human attempts to
/ ‘ i
exert on the environment. b
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A Both the Behaviourists and the Cognitivists have often used
animals to test théir theories of humﬁb behaviour'apd learning. v
The Behaviourist§vare particularly noted for their use of this \
experimental appro;ch. Fundaﬁental to their use of animals is the
assumption that the basic laws of’learning are the same in, rats, dogs,
pigeons, monkeys and humans and that common under]yind principles
apply to & wide range of sﬁeci?s. Few would éuestidn the learang ¢
similarities within species, but the Hgmaniéts stréng]y oppose
the notion that principles of animal learning can be applied to humahs. ' s
.Accordiﬁglxjﬁphey see the human organisﬁ as being far too complex
to be studied with animal methodo]ogies and stress the 1nviolab1e
“inner sbace" of'the individual. The generalizing of animal learning !
behaviour to humans is considered an affront to human dignity.
For these ;easons the Humanists focus exc]usiveTylon human subjects in
their deliberation and research on human learning BéhaViour. . pf

Behaviourists see the 1earner 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 various types of .

input (stimuli) which produce .an appropriately programmed and predictable — --————-- =

3
S’L

o&%pyt (response): Behaviourists imply that the learner is passive e ,
although a'bette; term may be "reactiveg since the learner does neither | '
more nor 1ess‘than continually react to environmental events that :

are occhring. Jt is a completely détérmined systemwith no freedom

. of behaviour. This orientation to learning theory predisposes one to

think in terms of mechanical models, physiological mechanisms, biological
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processés, «or any system that is conceived in the iﬁagé of‘the
'physica1 sciences. .
Cognitive theories of learning are at odds with Behaviourism
on several major points. Cognitivists see humans as purposive agents.
Humang aﬁé active_[athgr éhan reactive and as such, are not constrained
to behave reflexively and automatically, but instead takw:so0me ,
'initiative in controlling their destiny. Understandably, Cognitivists
reject the deterministic models of the physical sciences as beiné
far too restrictive. In their view, the mind operates on a differént
.set of principles than those evidenced in the physicé] world.
The Humanists are similar to the Cognitivists in this regard,
also seeing&fﬁe human organism as a purposive agent. It is their .
belief that human beings have é natural potentiality for learning;
humans are born curious about their world and ambivalently eager to
deveTop and achieve. Humans possess an~inner directing need to improve
tpég;e1ves in the direction of healthy, competent and creative | -
functiqping. Like the Cognitivists, the Humanists include insighé and
initiative in the natural repertoire of the human organ}sm.
The Behaviourists and the Cognitivists provide difkgrent answers
to ihe’questipn: ‘what is learned? Behaviourists argue that “habitg"
are learneéd. This is a commonsense answer, sipce few would deny that
smpoth-rdnning skills are developed through practice. On the other hand,
Cognitivists maintain that “"cognitive structures" are what is learned.

This is also a very commonsense answer. If we can locate a corner store

from one starting point, we can find it from another because we "know

{

»

Y T — b s o b



AT ey o e

.

i e

here it is"; we,ha&q learned and organized a set of interrelated

acts. A smooth-running skill illustrates a learned habit} knowing

i - Q- i}
/alternative routes illustrates cognitive structure. If all habits

-

were highly mechanical -and stereotyped,.variable non-habitual

behaviour would force us to admit cognitive structures as pa%t, at

'

least, of what is 1earnéd. But the stimulus-response psychologist | *
is nonetheless satisfied thg? s/he can deduce from the laws of habit
‘formation the. behaviour that ;]E?Tbgnitivist believes supports his/her
interpretation. - T |

The Humanists have an altogether dfff?reﬁt idea of "what" ise
1earne;. They stress two type; of learning, relevant and irrelevant.
Irrelevant 1earnin§ is that which is-acquired for no apparent'reasén.
It is learning "from the neck up"‘and involves iittfé feeling or
personal meaning. fhe Humanists see true re]ebant learning as'being
the acquisition of knowledge which has a quality of personal involvement

.-
This is experiential learning which is self!knitiated, pervasive, and

.
.

is evaluated by the learner. Humanists do not view habits or facts
as true learning. The essence of learning to the Humanist 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
._Humanist is to increase awareness of the elements which are involved
in the meqningfuﬂ and significant acquisition of knowledge. ' ) . .
The thaviourists éhd'the Humanists have long been 1ocked,ig
debate over the‘&uestion of exterpal control versus self-determinism.

Q.F. Skinner,‘a well-known reinforcement Behaviourist, has pleaded for
: \ N
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', | abandonning techniques of dversive control (e.g. punishment) and
I - for consciously and openly applying techniques of positive control

for the betterment of society. His novel "Walden Two" (1948)

details a utopian sqgiety which was created through the application

¥

|

f a of behaviour technology. Skinner's primary'éftagonist, a prominent E ;
\% . N Humanist named Carl Rogers, raises two poiﬁts of disagréemeﬁt with ] /' |
; ' "this proposed approach to societal control. He argues that Skinner

' - does not take account of the potential abuse of power. Skinner

assumes that techniques of social control will be used in the best A
interests of s&ciety. Rogers does not believe tQié to be possible.,

!

due to man's inherent nature. ;Second,-Skinne} claims that, if ' “\,

behavioural scientists experiment with society, eventually the practices

-

which make for the greatest biological and psychological strength/gf
’ /

Cte - the group will presumably survive. Rogers contends that a society's

goals should be concerned primarily with the process of becoming,

»
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achiey%ng worth and dignity and being creative - in short, the process
| of self-actualization. The conflict herein described is between a -
position that favours humantcontrol through the thoughtful application
of a science of behaviour and one wh%ch seems to assert that science
v "should enhance our capacity for, self-determination. Thé Cognitivists

. would clearly be more supportive of Skinner's argument than that of
- () ¥

Rogers as they too seek to find a method for controlling human learning

o I A A

behaviour. Evidence of this is prOQR&Ed b;sipe applications of : o ;
hierarchical learning theories to instruction such as D.P. Ausubel's

coding systems and Jerome Brungr's discovery learning. ' i
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When confronted with a novel problem, how does the learner
reach a solution? The Behaviourist would see the learner assembling
his/her habits from the past appropriate to the new problenm,
responding either according to the elements that the new problem
has in common witﬂ familjar ones, or according to the aspects of
the new situation which are similar to situations met beforé. If
these do not lead to a solution then tﬁZ 1earner would resor; to
"trial and error". The Humanist, in different terminology, dould
a;;gg with this last statement. A major tenet of Humanism is
“1éé§$ﬁng by doing". The’Humanist\would expect Tthe learner's innate. .
desire for learning, for diﬁcovery, for enlargement of knowledge

and experience to be the energizing force behind his/her approach to

) .
a problem.” The learner may use a "trial and error" approach until the

uprob]em at hand is satisfactorily resolved. The Cognifive psychologist,

too, would agree in part with the Behaviourist position. However,

s/he would be apt to point out that, granted the 1earner"had all of

the prerequisite experience and kpoqledge'of the parts of the problem,
‘there would still be no gua}antee that s/he would be able to access the
necessary information. The 1ea}ner may be able to solve the problem
presented in one form but not in another. According to the Cognitivist,
the prefeﬁred method of presentation permits a perceptual structuring
leading to "insight", that is, to the understanding, of the essen£1a1
relationships involved.

The Behaviour#st tends, by preference, to look at the past history

)
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‘of the learner for the sources of solution while the Cognitivist,
by preference, iooks to the contemporary structuring of" the pr6b1em.
The Humanist would look to.;he innate desjre of the learner to
motivate his/her gpproafh. o
In stark contrast with the Behaviourists, the Cognitivists
more freely infer central brain pkocesées'such as memories or
expectations as integratorSfof goai-seeking behaviour. The
"understanding" of a situatiog*is viewed as an appropriate descriptor )
of huéan problem-solving success. Conversely, the Behaviourists
prefer to find movement intermediaries to serve as integrators and
. would never make use of a vague, unobservap]e concept such as |
§‘i}"understamﬁng". Humanists are generally unconcerned with the details
of what is actually h&pbening to the human organism when it is
probiem-solving. They are interested only in bringing to Tight the

’

importance of the proper conditions for such behaviour to'naturally occur,
+« B ®
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Directions N
*  Please study the enclosed material carefull)y.
L [ -3 ’
It is intended to assist you to remember the contents ‘
of the main passage. r
The terms and phrasex that’are embedded in the
piévles are the principal ideas of the various ' &
. theoretical areas.
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Please study the enclosed maté®yal’ carefully.
It is intenged to assist‘you to remember the
contents of the‘ma}n passagé.

The underlined té?ms and phrases are the

principal ipeas of the various theoretical areas.
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COGNITIVISM -

N

C6gnitivism denotes an ehphasis on such topics as cognitive. -

t

structure, central brain processes and insight.

Proponents of
Cognitive -psychology contend that,. unlike other animals, humans can

gather and organize facts in su;h a way that Tearning can take place.

Several practical hierarchical learning theories have been proposed

by members of this group of psychologists.

HUMANI SM K

Humanists see the human.organization as a purposive agent who

learns through experiential events which occur %ue to his/her

attempts to exert control on the environment. The human is seen to be

self-deterministic in nature. An integral Humanistic belief is that ~

humans are endowed with an innate drive for self-actualization and
. ' "

achievement.

0 \
\
s

' A}
BEHAVIOURISM

e

Behaviourism includes those theoretical positions which consider

human behaviour to be essentially mechanistic in nature. Often referred

to as "stimulus-response"” theorists, Behaviourists view the human organism
. ) orgar

as being totally subject to external control. They see behaviour exhibited

by humans to be habitual. In order to study human behaviour these theorists
focus on animal behaviour. ’
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Directions

* . Please read through the enclosed material

at your normal reading rate.
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The Study of Learning

The g;udy of how people learn is important for a very good reason, N i
We are now in a rapidly changing world which demands more and hore from‘ .
everyone throughout his/her lifetime. One has only to look at the widely . °

variant fields of the automechanic and the corporate executiye. In\the T
past, the mechan%c had only to learn the basic operationgof one veéic]e

to be able to understand all others. Today, with technological improvements,
it is very rare tha% one can find a mechénic who is fully capable of

hand1ing all types of automobi1e§;/ Different engines, different parts,

new solid.state components, etc., have resulted in the demand for

automobile spebia]fsts rather than generalists. The corporate executive

.

today only handles a single specialized area of concern because it takes

s s

all that s/he can do to iéep up with the deve]opments‘in that one area.
In the past, one person was able to hold down any number of top executive

p051t1ons because there-was just not that much change in the various areas

n

e it o B

of concern \

There was a time when most people were able to get by widh 1ea;n1ng | |
their trade once. Today, with increased 1ife-spans and the eVer—changing |
nature o% many jobs, this is no 1ongér the case. Re-]eérning has become g
Za necessity rather than a luxury for the vast majority of our -population. , g
It follows that the moré that is learned about learning the more possible %

(Wt will be to foresee problems and to help out péop1e being overwhelmed

" by the onrush of technology. ' ' ;

&
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. ' A New Approach to Problem

Solving
There are a growing number of problems in modern educationa'l’
systems which are only agéravated by attempts at their resolution. One
exp1§nati;::ri is that educators have taken an overly microscopic view '
of problems and have moved to better things by improving parts of the
system with Htgtle consideration of the» effects of such improvements
on the accomp]ishment of overall system objectives.

5 The "Systehs Approach” is an appfoach to problem-solving which
stresses that “the vshole is gréater than the sum of its parts”. h
Proponents of the Systems Approach mamtain that it is futile to. attempt
to resolve system i11s by mere]y improving individual components. They
beh‘evg that &the goals of the system must ‘always be kept in mind 'as one
analyzes a problem. If this is not done, unexpected effects of any <. ‘
modification are probable and the initial difficulty may even be magn'lfied
The system must always be regarded as a whole and not simply as "the
§dm of its parts".

For example, in the desire to increase the rate of instruction a
‘ |

certain elementary school implemented a computer-aided instruction (CAI).

segment. Inadequate ana]ysi's of the overall effects of such a move

resulted in some students finishing the CAI segment quickly and then $itting

around performing morale-destroying "bus:y" work while waiting for the
remainder of the class to catch up. Had the analysts regarded the sy'stem‘
as a who1_e, this problem would have been noticed before the implementation

of CAI and a more effective alternative could have been designed.
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APPENDIX E

Experimental Booklet V - Interpolated Task
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Please carry out the following arithmetic'calculations

(without calculator!) :

1. Add:
16
3

2. Subtract:
(a) -
(b)
(c)
(d)

3.‘ Multiply:
(a‘),
b)
(c)
()

1

—

4, Divide:’
(a)

<o e 2

Math Quiz

<

45 : 251

15 386
15 from 27 ?

19 from 115 ?
75 from 139 7
10 from 5 7

16 by }Q ?
15by 15 ?
10 by 10 7
136 by 24 7

45 by 9 ?

2117
. ]973 [

(b) 2482 by 24 ?
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APPENDIX F

Experimental Booklet VI - Free Recall Test
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Let us assume that the reading of the main passage "A Learning’

Controversy" was an in-class assignment on a course that you are now *

taking. Let us also assume that, before this ctlass, one of your
friends advised you that she would be unable to make +#t but wanted you
" to be able to tell her about it so that she would not fall behind.

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

thorough briefing about the contents when your fr\i7d returned.

TEST ~ Part 1 °

”

24

remember from the passage so that you would be able to provide a

"

™
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TEST - Part 2
1

Directions

This part of the test‘consist% of twenty (20) multiple-choice

~type quesfions which were derived from the main passage.

You should find an answer sheet attached to the back of this

booklet. You are asked to use this sheet to respond to the questions.
w»
Please answer all questions. If you don't know or are unsure

which of the options is the correct one, you are asked to select the

one which you believe is most likely to be correct.

EXAMPLE:

Q# 45. The Prime Minister of Canada is named:

’

. John Denver { '
Margaret Thatcher i . J
Pierre Trudeau . ' )

Qa o o
. . . .

Peter Lougheed

Clearly, the correct answer is (c) and you would indicate this

by circling (c) beside the appropriatglﬁueﬁtfon on your answer sheet:
5. a b (c)d ' .

Should you make a'misthke and wish to change your answer, simply '

cross out your origina]ise1ection with an "X" and then circle

your new choice:

2 @ &

Before you begin... DO YOU HAVE ANY QUESTIONS?

}

/ . . Co
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. The idea that scierce should enhance our capacity for 2
self-determination is proposed by the: -
a. “Behaviourists and Cognitivists.
b. Cognitivists. , ’
¢. Cognitivists and Humanists,
d. Humanists.

Which of -the following is an important difference between the
Humanists.and the more traditional épproaches to learnihg theory?

a. Humanists emphgsize the &ontrol that the human exerts )
.4+ op~the environment rather than vice versa.
b. Humanists make the assumption that the focus of gconcern
" should be omvinternal processes. ) ]
c. Traditional approaches focus all of ‘their atténtion on
-animal learning behaviour. .
d. YTraditional approaches view the external environment |
as being the major factor in learning.

L N

©

ﬁ.?. Ausubel is a theorist whose work provides evidence of the:
Behaviourist belief that humans are born curious.-

b. Cognitivist desire to manipulate human learning
behaviour. '
dependency of human organisms on external stimuyli.
need for instructional programming of stimulq.

"

\
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The Cognitive psychologist would suggest that the, degree to

4.
which a person can solve novel problems depends to a great extent.
upon: '
a. the configuration in which the'prob1em is expressed.
. ) the level and quality of background experience.
whether or not a given probiem has personal meaning.
, whether or not the learner has specific relevant
experience. '
.l ' -
t 5. An instructor organizes his lessons so that all.of- the.simple

material precedes the complex. He hopes that students, thanks to
this sequencing, will come to percéive the complex concepts
before they are expounded upon in class.

" This instructor has adopted' ‘ viewpoint.
~ a. a Behaviourist
a Cognitivist
- 7(/\
c. either a Behaviourist or a '
! Cognitivist s
d. either a Cogniiivist or a .
' i Humanist " -
‘\\ ‘
- 4
P . \ . '0’(" . ' R . R
(/2 - 6. 'Which of thé theories of learning behaviour would visualize a

human being as a system such as those conceived in the image of
the physical sciences?:

a. Behaviourists ,

b.” Behaviourists and Cognitivists
c. Cognitivists and Humanists

d. Cognitivists,

~
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.. Accordihg to the Humanists, soctf?y's goals should be primarily

concerned with the process of human:

improvement.
learning.
self-actualization.

a 0o o o

‘control,

- !

Which of the following coprectly statesgg similarity bétween
Cognitive and Behaviourist theorists?

a. Both emphasize exclusively animal Behaviour.

b. Both seek to somehow methodically contrdl human
learning behaviour. ' '

c. Neither stresses the insightful characteristics
of human learning behaviour. ‘ ‘

d. neither considers the study of reactive proces§§s
to be useful.

A man is locked up and left alone in a prison cell. Outside the
_ce\l; well beyond arm's reach, are the keys to the cell. ' After
several hours of internment, the worried inmate geté up from the
hammock he had been resting on and paces his cell. Suddenly, it
dawns upon him that the rope suspending his hammock could be
fashioned into a noose to draw in the keys.

This'case'providgs\an excellent example of the occurrence of:

-

operant external controls.

cognitive restructuring leading to "insight",

a O o @
. e .

man's:natural problem-solving instinct.

. : .
B ]

. man"s innate drive to influence the environment.

1y




10.

11.

12,

™ TS TR T .

B.F. Skinner proposes a utopian society which can be

“through the application of:

A major'sbokesman of the Humanist realm of though is:

®

a
b
c.
d

cognitive learning techniques. -

experiential learning techniques.

techniques of aversive control..’

techniques of positive control.

a
b.
]
c.
d

C. Rogers.
B.F. Skinner.
D.P. Ausubel.
J. Bruner,

E

)

4

e it o oA A St

L]

créated

132,

Py

o

[l
- .

A keynote to the Behaviourist tradition is the ?sy%éf that

complex learning phenomena can be: o

. . 5
broken down into simple stimulus-response chains.

deduced from the organism*s attempts to control the

environment;

facilitated by a restructuring of the material to be
learned. ‘

& "

.~ illustrated by simple portrayals of‘caﬁtral brain
processes.'

3

HQich Tearning theorists disreéard attempts to speﬁify the mechanics

of learning?

. a o' o w

Behaviourists. ) |
Behaviourists and Cognitivists.
COg&?tivistS and Humanists. '
Humanists.. '
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Humanists‘vigw the human organism as a(n):

a: innately driven entit} easily represeq}ed by a
~ mechanical model.
" b. \innately driven entity fully capable of taking
initiative. :
c. mechanistic entity fully capable of independent
thought and activity. ‘ '

"d. mechanistic entity capable only of reactive

behaviour. - ;
’
A major distinction between Cognitivist and Behaviourist
orientations is the fact that: .. ’
a. Cognitivists beljeve that the human organism is
capable of insightful behaviour.
b. Cognitivists emphasize the natural influence of o g
the environment on human Tearning behaviour.
¢. Behaviourists emphasize that humans naturally act
o influence their surroundings. o i
d. Behaviourists sometimes use human subjects for
experimentation. - '
/‘ . 3
‘If a Behaviourist weré to describe a learned behaviour he would R
likely refer to such bfhaviour as: .
i
. a.. cognitive structure formation. . !
b. fact accumulation. ' - \ §
¢. habit formation. ‘ j
d. response structdring formation. - | \ L i
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17. . Behavio{xriits and Cognitivists are alike in that both: '
\ a. are concerned with the specifics of human | . .
problem-solving behaviour. _ %
b. attempt to provide the idealfenvironﬁental conditions
‘for learning behaviour. '
c. infer central brain processes as integrators of /
problem-solving behaviour.
d. refer to movement intermediaries as integrators of .
1eérning behaviour. g ' \

18. .Variable non-habitual behaviogn would force one to admit that

must account for part of what is learned.

a. cognitive structures.

b. individual personalities.
innate drives.
stimuTus-response tonnections.

3

19. \The’emp1oyment of propaganda techniques is an extreme form of
conditioning people to react in certain ways to certain stimuli.
The Nazi pawty in Ggrmpny during World War II was a master of
this device. . : o "~
, Which learning. theorists would 1ikely be most opposed to
such techniques? L

Behaviourists.
Behaviourists and Cognitivists.
Humanists.

an oo

.. Humanists and Cognitivists.

B e et B ! ' - n sre e P o ¢ [ . L
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20. A sports writer asked a famous mountain climber why he would = = .
' risk hiékvery 1ife to climb treacherous Mount Everest in ‘the .
Himalayas. The climber respondeq calmy, "Because it's there."
» This person and others of his demeanor provide ‘some evidence - =~ |
supporting the underlying beliefs of which theorists?
' ‘ ' . x
, a. Behaviourists. ‘ ' .
K L : b.” Behaviourists and Humanists. . IR -
o c. Cognitivists and Humanists. )
N - " d. Humanists.
\ ' '
, \ - . - o
END o Y .
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ANSWER SHEET

Student No.

Date
; B
Question
No. !
1. a b c d M. a b ¢ d
2. a b c d 12, a b ¢ d
3.a b c d 13. 2 b c d
4. a b ¢ d 14. a b ¢ d
5. a b ¢ d 15. a b ¢ d
6. a b c d 6. 2 b ¢c.d -
7. a b ¢ d 17. a. b ¢ d
8. a b ¢ d 18. a b ¢ d
9. a b c d 19. a b ¢ d
0. a b ¢ d 20. 2 b ¢ d
N ‘

Please indicate with,a check mark (V) how well you ‘knew
"the contents of this passage before you read it.

/ -
1 2 3 4 5 6 7
. Not at Fairly very -
all - * well T owell

-
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Instructions

You have been chosen to carry out an analystical task which
is essential for the proper interpretation of some of the results i
of this study. What we would 1ike you to do is to divide a
Specially designed psychological prose passage into "complete idea
units". T X

An idea unit can consist of a whole sentence, a clause or a
phrase. It carries a sﬁng1e'comp1ete idea. Although an idea‘unit
sometimes relies on another idea unit for reference (e.g. when using
pronouns such as "he",. "she", "her", "their", etc.), an idea unit can
normally stand on its own because it does convey a complete idea.

. |

The+ procedure that you should use §oes as follows: as you
read through the passage.slowly and carefully, enclose gggg idea unit
in parentheses ( *). It may happen that gne idea unit is embedded >
‘within another. In that case, just use double parentheses where :
ﬁec%Fsary. The following is an example of what you are being asked
to do: “ - C ’

(The officer,(while having his tea;)spotted movement in
“the yard outside) (He rose quick]x)and(étrode‘to the door,)
(his pistol in his hand) Ghe landlord began to tremble .
uncontroliably)
You may have divided this sentence :ifferent1y, so please justﬁansidert
what YOU feel constitutes a complete idea. Simply do the best that you-
can for each sentence and then move on to the next in line.

-

On the following page you will find a sample psychological paragraph
on which you can practice before proceeding on t6 the main passage. ﬁle;se
use a pencil for your work. ’ . )

Before you begin, ARE THERE ANY QUESTIONS? If so,‘pleasé rafse your
hand and a monitor will come to your-assistance. If not, then carry on
with the practice paragraph. TN

T A

o



Practice Passage

T ' They c]ass1fy extrinsic reinforcement into “five categories: ="
T " ) ’consumablés, man1pu1atab1es, visual, and, auditory stimuli, social ‘

stimuli, and “tokens. ) It s jnterestmg, and pqtentw'l'ly valuable,
- to consider the use of each of these in the classroom. Consumab1e-s
" 3 " are relatively inconvenient. A teacher walking around a classroom, “/7
" dispensing these as she observes desirable sfudent behaviour, might
. L " fo‘ccasion some concern among parents.\«/hanipulatablaes, which include >
< Objects such as toys or trinkets, can be employed successfully,
° particularly with yoﬁng children. Auditory and visual stimuli that
> “ are-reinforcing are less hke1y to be’ readily avaﬂa'b]e to a teacher.\

Such reinforcers are defined as signals that have been gwen
remforcmg propertwes For example, if a teacher told students that’ .
she wou}d ring a bell every time she was happy mth them, the bell
would bé an auditory reinforcer. ' .

o

E ' Excerpt from Guy Lefrancois'
"Psychology for Teaching"
(1979).

o

. Now that you have had a 1itt1e.prac'tice in isolating idea units,
T DO YOU HAVE ANY QUESTIONS? | .

E If not, then please carry on to the main passage. )

If so, please raise your hand and the ;nonitor will assist you.

[
v * 12
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Free Recall Marking fuide

) (One of the principal concerns in the field of psychology is
the question of how humans learn) a;dq(what fac'tors influence.
learning.) (Many theories,‘or atteﬁbted explanations have come
forth during the long history of interest in this question.) -
' (deay,‘however, on]y thre; major theoretical positions remain.)
* (The purpose of this passage is to outline (and contrast the key
attributes of these approaches to the study of learning.))
(Two traditional viewpoints are readily discernib1e)

~ (among scientists who study learning.) (One of these is that of
the Behaviourist) (who maintains that complex learning pheﬁomé‘a<
can be reduceq to simple stimu]us-resﬁonse relationships.)
(Another viewpo{nt, that of Cognitive psychology,) (prpposes that
‘theré is much more to learning than merely chains of sti 1us-§esponse K
connections.) (The Cognitivists feel that thgre is sdch a thing

as "insight") (which.allows the human organism to make "cognitive

Teaps") ( when confronted by a new situation.) (Both types of

1eérning theor%sts suggest methods for control1ing human learning = .

behaviour.) ' ‘ ‘ S
(In recent years a new bosition has evolved) (which further

ocoﬁplicates the Tearning issue addressed Ey the Behaviourists

and Cognitivists.) (This viewpoint is that of the Humanists) (who\ ;

reject outright the principles of Behaviour{ﬁm and Cognitivism

as being “dehumanizing‘.) (Rather than emphasizing the influence that

~ the environment exerts, on the human organism,) (the Humanists emphasize

#

the control that the human attempts to exert on the environment.)
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(Both the Béhaviourists and the Cognitivists have often wused ' :
- :
animals) (to test their theories of human behaviour and learning.) .
(The Behaviourist§ are particularly noted for their use of this -

experimental approach.) (Fundamental to their use of aqima]s is

the assumption that the basic laws of learning are the same in rats,

" dogs, pigedns, monkeys and humans) (and that common underlying
principles apply to a wide range of species.) (Few would question f
the learning similarities within species,) (but the Humanists strongly
oppose the notion that principles of animal learning can be applied

. to humaﬁs.) (Accordingly, thé;Fsee the human organism as being far

too complex to be’studied.with animal methodologies) (and stress the A t
inviolable "inner space" of the individual.) (The generalizing of
animal learning behaviour to humans is considered an affront to human

dignity.) (For these reasons the Humanists focus exclusively on human

SxkE ke Sy et 5 e o

subjects) (in their deliberation and research on human Jearning .
behaviour.)
(Behaviourists see the learner as a mechanistic entity) (in that

s/he is totally unresponsive uﬁti1 an environmentai stimulus is
applied.) (The learner is viewed as a receiver of various types of ]
input (stimuli) ) (which produce an appropriately programmed and

~ predictable output (regponse) ) (Behaviour%sts imply that the‘1earnér
is passive) (although a better term may be "reactive") (since the ‘
learner does neithér more nor less than contiﬁua11y react to environmental . -ﬁ;’
events that are occurring.) (It is a completely determined system) ‘

£

(w%th no freedom of behaviour.) (This orientation to learning theory
. \ , =l
predisposes one to think in terms of mechanical models,) (physiological

- ’ . . 1

e

/3 A " | | | | |
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s learnéd.) (This is also a very commonsense ansQer.) (If we can

" on several major points.) (Cognitivists see humaris as purposive agents.)

" other hand, Cognitivists maintain that "cognitive structures" are what

\ - \“ ‘ . 144 f

ﬁEchanisms,) (bio]ogicﬁ] processes,) (or any syst\ﬁ th‘at is conceived
i(\}he image of the physical sciences.)

(Cognitive theories of:learning are at odds with Behaviourism’
(Humaps are active rather than reactive) (and as such, are not,
constrained to behave reflexively and automatiqaﬂy,) (but’ instead
take some ‘1n1t1at1've in controlling their destiny.) ('Unders'tandably,
Cog;n'tivists reject the deterministic models of tl{e physical sciences)

(as being far 100 restrictive.) (In their view, the mind operates on

a different set of principles than those evidenced in the physical world.)

(The Humanists are similar to the Cognitivists in this regard)
(also seeing the human organism as a purposive agent.) (It is their 1
belief that human beings have a natural potentiality for learning;)

(humans are born curious about their world) (and ambivalently eager

to develop and ac'hieve.) ’(Humans p?ssess an innerﬁfiirecting need to
impkov.e themse_l,yes) (in the direction of healthy, competent ar;d creative
functioning.) (Like thé Qognitivists,) (the Humanists fnclude insight
and initiative in the natural repertoire of the human organism.) ‘
(The Behaviourists aﬁd the Cognitivists provide different answers
to the question: what is learned?) (Behaviourists argue that "habits"

are learned.) (This is a commonsense answer,) (since few would deny

ooy b W et

that smooth-running skills are developed through practice.)  (On the

locate a corner store from one starting poini;,) (we can find it from

another) (because we "know where it is";) (we have Tearned and organized

x ' "

ity by Somn bt sy ot 2t 0} Ay A
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a set of interrelated facts.) (A smooth-running skill illustrates
a learned habit;) (knowiﬁg alternative routes illustrates c;fgm‘tive
structure.) (If all habits were higfﬂy mechanical and stereotyped,)
(vari:db]e non-habitual behaviour would force us to admit éognitive \
structures as part, (ag least), of what is 1ear:ned.) (But the ’
stimulus-reponse psyc‘hologist is nonetheless satisfied) (that s/he
can deduce from the laws of habit for’mation) (the behaviour that.the
Cpgnitivist believes supports his/her interpretation.)

(The Humanists have an altogether different idea of "what" is
learned.) (They stress two types of learning,) (relevant and ‘
irrelevant.) “(Irrelevant 1ear‘n1'ng~ is that which is ‘acquired for no
apparent re;ason.) (It is lTearning "from the neck up") (and involves
little feeling or personal meaning.'j (The Humanists see true reieva.nt '
learning.a‘s being the acquisition of knowledge) (which has a quality
of personal involvement.) (Thi; is experientia] learr;ing which is
self-initiated,) (pervasive,) (dnd is evaluated by the learner.)
(Humanists do not view-habifs or. facts as true learning.) (The esser;ce
of learning to the Humanist is whether or not the information to be
a\cquired has meaning.) (Little attempt is made to specify the mechanics
of this learning) (since the goal of the Humanist is to increase .
awareness of the elements which are involved) (in the meaningful and
signi ficant acquisition of knowledge.) 1

(The Behaviqurists and the‘Humanists have Tong been locked in

debate) f(over the question of external control versus self-determinism.)

(B.F. Skinner, (a well-known reinforcement Behaviouris-t,) has pleaded

~ for abandonning techniques of aversive control (e.g. punishment) ) (and

o B I L L L TP
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for consciously and openly applying techniques of positive control for the
betj;e—rment of society.) (His novel "Walden Two") ((1948)) (details

a utopian society) (which was created through the application of

" behaviour technology.) (Skinner's primary antagonist, (a prominent

Humanist named Carl.Rogers,) raises two points of disagreement with
this proposed approach to "societal control.) (He argues that Skinner
QOes not take account of the potential abuse of power.) (Skinner
assumes that techniques of social control will be used 1‘;1 the best
Linterest; of society.) (Rogers does not believe this to be possible)

(due to man's inherent nature.) (Second, Skinner claims tha{‘,, (if

-behavioural s'cien‘ti‘sts experiment with society,) eventually the

praéfices which make for the greatest biological and psycho1og1;ca1
strength of the group wii"l presumably survi;/e.) (Rogers contends
that :; society's )60'_2_15 should be concern,ed‘ primarily with the process
of becoming,) (achieving worth and di‘gnit.y) (and being creative) ’-.

(in short, the process of self-actualization.) (The conflict herein

described is between a position that favours human control) (through « -

the tﬁough’gful al;:pl‘ication of a science 6f beha\fiour) (and %ne which,
seems to assert that science should enhance our capacity for self-
determination.) (The Cognitivists would clearly be more supportive of
Skinner's argument than that of Rogers) (as they too seek to find a
method for controﬂing human learning behaviour.)} (Evidence of this
is provided by the applications of hierarchical Tearning theories to- .

instruction) (such as D.P. Ausubel's coding systems) (and Jerome Bruner's .

"discovery learning.)
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(When confronted with a novél problem,) (how does the learner
reacﬁ a solution?) (The Behaviourist would see the learner assembling
his/her habits from the past appropriate to the new problem,)
(responding either. according to the e'I’ements that the new problem has
in common with familiar ones:) (or according to the aspects of the
néw situation which are similar to situations met before.) (If these
do not lead to a solution) (then the learner would resort to "trial and

error".) (The Humanist, (in different termino199y,) would agree with’

this last statement.) (A major tenet.of Humanism is "learning by

doing".) (The Humanist would.expect the learner's innate desire for
learning, (for discovery,) (for enlargement of knowledge and
experience) to be the energizing force behind his/her approach to a
probfem.) (The Tearner may use a "trial, and error" approach) (until
the problem at hand is satisfactorily reso]ve&.) (The Cognitive \
psychologist, too, would agree in part‘ with the Behaviourist position.)
(However, s/he would be apt to point out) (that, granted f"che 1éarner
had all of the prerequisite exper‘iénce and know1!ed§e of the parts of the |
problem,) (there would still be noﬁ guarantee that s/he would be able
to access the necessary 1nformat1’non.) (The 1earn‘er‘ may be able to solve
the problem.presented in one form but not in another.) (Aclcording to the
Cognitivist,) (the preferred method of presentation permits a perceptual
structuring leading to "insight",) (that is, to thé unde}standing of the
essential relationship§ involved.)

(fhe Behaviourist tends, (by preference,) to look ;'-.1t‘ the .past. ‘

history of the learner) (for the sources of solution) (while the

‘Cognitivist,-(by pre{’erence,) looks to the contemporary structuring of the

5t b’
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of the prob?em.) (The Humanist would look fo the innate desire of .
the learner to motivate his/her approach.)
(In stark.contrast with the Behaviourists’,) (.the Cognitivists.

more freely infer centr$1 brain processes) (such as memories or
expectations) (as integrators of goal-seeking bghayiéut;) (The
"understanding" of a situation) (is viewed as an éppropriate
descriptor of human problem-solving §uccess.) (Converse]y, the
Behaviourists -prefer to find movement intermediaries to serve as
integrator;) kand would never make use of a vague, unobservable concept

, . such as "undefstanding";) (Humanists are generally unconcerned with the
/ details of wh,at\; is actually hqppem’ng‘ to ;he human. organism when it
is probtem-solving.) (They are interested only ia,bringing t; 1ightf
(the importance qf the proper conditions for such behaviour‘to naturally

occur.)
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