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: ABSTRACT -

.

The Effects of Detached and Embedded Learmng
Strategies oni_the Processing of Illustrations
in a Self- lnstructnonat Unit

’ . Susan E.M. Gram )

L

Although extensive research has been conducted to determine the effects of

, .
. . . . . L
- pictures in instructional texts, few have proven successful in demonstrating a

-

consistent positive effect for ‘pictures or isolating the critical elements of
R : ’

illystrations to serve as guidelines for effective instructional design.
4

“ The purpose of this two-part study was to examme the effects of two

distinct types of learning strategies -- identified -herein- as~"detac'hed" and

"embedc,led'p':- ort the processing of the both spatial and sequennaL information

containdd in illustrations in a modified self-instructional unit entitled\"The Nature
) ‘ X
of Pain."

The first part of the study consisted of three learning strategies (general,
!& g 8 :

embedded, detached) in a 2 x 2 x 2 factorial design. One hundred and fifteen

»

subjects participated in intact groups as part of their required coursework.
Results showed that there was a SLgmhcant effect for the EmBedded Strategy
whxch mteracted with Reading Level in all conditions. Further exammatlon of the

results revealed that the Embedded Strategy was significant for Picture Items

Only on the criterion measures. Therefore, a second study was conducted to

- ~

examine these differences. &

In the second part, the experimen't,al design"was modified to include two No-
Picture conditions. One hundred and forty-three subjects participated in intact

classes. Results showed that there was a significant interaction of both embedded

- - 3
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. and detached strategies for Puuure ltems Only. Post hoc compatisons suggested

that the illustrations contained unique nnformatnon for the learner- *
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INTRODUCTION . ’ ) e

,

Even with the recent explosion of computer and video technology within

<

educatlon, print-based mstructlonal materlal is still the most common vehlcle for

the transmission. of information. Perhaps it is our day-to-day famnllanty thh the
' — DI s
_ medium which underscores its importance in the instructional process. Textbooks

dominate every classrqom from the first grade to university level courses. Often,
the ‘curriculum itself is developed with a specific textbook in mind, making it -
difficult to know which decision determined which: does the design of the

curriculum determine the choice of textbook, dr does the textbook determine the

»
design of the curriculum?

- Il

Due to the prollferatlon of the, written word as the primary mode of

transmission in the instructional setting, it is mandatory if‘ t educational

'éia}ai_qg, in a systematic manner, the variables which con\tribute to
%: \ A o

by

S
technologists
the success of certain materials. Rather than leaving the designers of texts to

[

create edudational materials based primarily on intuition, it 4s necessary for
educational technologists' to apply a precise methodology for gathering accurate v

data .from which they can devilc;p practical guidelines to produce effective

)
.-d’,'

materials,
This attitude applies also to the role of illustrations which are a significant
part of modern textbooks. Thart most educational textbooks include illustrations

is taken for granted today, although little is known about how effective they are -
N ' o /..—-

in promoting the learning objectives of the material.
_Althbugh extensive research has been conducted to determine the effects of
pictures in instructional texts, few studies have succeeded in demonstrating a

consistent -positive effect for the use of pictures nor have they-isolated the

- . M et
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critical elements of effectnve illustrations to/ gj}/e as gundelmes for instructional
designers. Thxs may be due in part to the dwerse nature offctures themselves,
which range from bnght, colourful illustrations in readmg primers to highly-

detailed diagrams in technical manuals‘. \ - ‘ -

- Another ‘?actor which may h;ve contributed substantially to the lack of
generalizable'results in this area is the research design methodology employ;ed in
the majority of st.udies. Many diverse appq;oaches have c;haracterized early

research into the effects of illustrations on learning from textual materials. The

paradigm of gr&ss comparisons ha;s tended‘ to dominate the field (Levie and Lentz,
1982). Abandoning this picture/no-pictlijre, all-or-nothing research approach for
the functionalist approach of Duchastel (1980), researchers have still failed to
identify effective guidelines for the design of pictures which would ensure the
mastery of specific educational ~objeé’tives. Although the classification of
piétures according to function as opposed to form has aided educators in the
selection of appropriate illustrations.to accompany instructional texts, this
approach has done little to 'qontrol the myriad personality characteristics,
learning strategies, and individual motivations the learnér brought to the
instru::tional situation. Aptitude-treatment interaction repsearch (Cronbach and
Snow, 1979}, in which an\atter'npt is made to match the é’gmponents of the
learning, package (i.e. pictures) t6 the individual characteristics of the learner,
represents‘anotﬁer possible approach to effective textual design. But even if it
were possibl;:'to identify a predictable relationship between cognitive abilities and
learning tasks, it: wogld not‘b‘e economically feasible to produce the necessary
va'riety of materials.to suit each individual learner.

In Tontrast to these approaokes, this study employed two different forms of

general learning strategies termed "detached" and "embedded" from the learning

strategies curriculae developed by Rigney (1978). They were included to provoke
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v

[y

the learner to use the jllustrations in a manner which refl;:cted the pyrposes for
which tﬁey were designed and to derive the unique inform'ation cofttained within.
In. order to create eft\‘:ctive strategies which will serve to enhance ‘a
subject's ;etention of content presented in an illustration, it is first necessary to
examine alternate models of cognitive procéssing: the Dual-Coding theory of
Paivio (1971) and the Propositional theory of Anderson and Bower (i973) and
Pylyshyn (1973). .
Paivio's Dual-Coding theory states that individuals do not simPly encode
information in the sat\ne‘form it is transmitted (i.e., pictorial enco_ded imaginally
and linguistic encoded verbally). Rather, all messages are encoded in_ parallel
with serial concepts retair;ed linguistically and spatial information coded
imaginally. Propositional theory, on the other hand, purports that individuals

cogniti?ely process all information to a deeper semantic level where information

can be translated into any other form while retaining its core truth value. It is -

——

this concept which forms the basis for the embedded sfrategiés included in thjs

K

design.

Therefo‘re, the purpose of this two-part experiment was to examine the
effects 'of two distinct types of learning strategies -- identified herein as
"detached" and "embedded" — on the processing of both Qpatiai and sequential

information contained in illustrations in a modified self-instructional unit entitled

"The Nature of Pain." More specifically, the first experiment was an attenfpt to
n

denfonstrate that ir) order for pictures to be effective as instructional aids, the

learner must be made aware of the purpose of the illustrations, the inform_?tion

~

they contain, and how to process it effectively. The second experiment of the

study was a replication of the first study with a few modifications. It jncluded

two control conditions which attempted to clarify the role of pictures in the

initial experiment.
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E

REVIEW OF THE LITERATURE

Picture-Prose Research
Picture-prose research has in the past been subject to a number of divergent

approaches in research design. It is, therefore, necessary to examine each of the

major parafiigms in terms of their éfﬁcacy for revealing the effe‘cts of -

illustrations in instructional materials in order to determine the appropriate one

for the present research design. -

ey

The All-Or-Nothing Paradigm -

As in most areas of educational research, one of the first questions to be

addressed in the area of picture and prose research was couched in the traditional
s

3
3

all-or-nothing paradigm:

-

-

"Do individuals comprehend textual' material better if

pictures are included?" - N |

« -

This type of research traditionally compared two treatment conditions: one in *
which a particular fa\ctor is present to one in v)i\lch the same factor is absent
. (Brody, 1981). Studit.;s in this vein were most common using the "plastic" media’
(such as television, film and slide-tape). . The all-or-nothing approach assumed
that it was the unique form of presentation via different media-, and not the intr‘a7
medium differences, which acc'ox;nted for- any ,.po'tentially significant effects,
¥ ,
Unfortunately, most studies of such gross'c;mparisons, whether they employed -
sophisticated electronic media or simple illustrations in print materia‘l, tailed to

show any significant differences in either the comprehension or retention of

<o
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subject matter (Levie and Lentz, 1982). That is not to say that there were no

measurable effécts attributable to the differences in mode of transmission, but

that such comparisons failed to reveal any generalizable results. Within the area

&

of .picture-prose research, critical issues such as the learning of illustrated vs.

non-~illustrated information, the construction of eff tive criterion measures for

. , , .
visual learning and the investigation of the possible long-term effects of

. ! - i

illustrations on memory were confounded by such inadequate research design. A
d’)

total reconceptuahzatlon of the substantwe question became necessaly.\

v
-r - N . <

t
-

Typology of Morphology

i
.

- In pursuit of an mtra-medxum approach to the question-of pictures and

prose, the nexudevelopment ip research methodology was an attempt to delineate
specific’ characteristics of pictures (Fleming, 1967) in order to construct a

j v typology based on those cCharacteristics, and the\? to demonstrate differential

.
!

effects attributable to this rigid classification schome. But, just as in other

[ rhediz:x research, the task of identiiying discrete characteristics with which to
. describe and cla;.sify pictures proved illusive. The nature of illustrations --

= whether phd@’graphﬂic or grépr{ic;.realistic or abstract, colour’ or black-and-white
-- failed to yield an easnly-constructed ta}gonomy The dnversny of the elements

. which make a pxcture -- in fact, the -definition of those very elements, thetr
possible combinations, the /lack of objectified standards - all contributed to the

failure ’of researchers to mampulate so-called _extreme (i.e. dichotomous)

- _variatioi and, as a result, produce a measurable effect in contrasting treatment
L '~ conditions (Dwyer, 1978)’ A typology based on morphology did not provndg: an
effecnv; foundatlon from Wthh to CTeate effectlve research designs. A new

approach was stlll needed. Although the typology of morphology approact&was an

improvement on the all-or-nothing paradlgm,_rt still failed to produce results

o
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because of the amorphous nature of illustrations. But it did suggest the notion of
L

N

_classification which would eventu'ally prove useful. ",

s

v ~

’

Typology of Function

3

. » . . ; . .
As' an alternate means of classifying illustrations to Fleming's typology of ~ —

morphology, Duchastel (1980) introduced the concept of function to the area of
picture—pro‘se research. He proposed three’ rnain' functions for pictures:_ (1)

attentional; (2)'explicative; and (3) retentional. ’

. The attentional role is one that is ‘most familiar in our visual environmerit.

Pictures that attract, that catch the eye, that move someone to ex‘amine a given
" book or magazine — all are pictures ‘demonstrating the 'attentional functiom.
Magazines, billpoards, television coﬁ:mencials,\end bodké all inco;'porate visually-
appealing images to entide the viewer to take nete of their meésagés. ‘That

Certam images are more, effectlve than others in attractlng our attentlon has been

the foundatlon of Madison Ayenue for many years, although research studies that
! F4

héve examined this i§sue are virtually non-existent (Duchastel, 1980). Modern
textbooks continue to j§nclude a vast array of appealing images -- sometimes at

great cost to the user "‘\@iﬁzoyjt any evidence that such additions enhance

" learning outcomes. Colourmplied motion, the viewer's émotional state, the

intent of the publisher, all these and many otI-Jer intangible factors can contribute

.

to a successful picfure. Its success is as dependent on the designer as on the

-viewer as on the incidental features of the vnewnng egvironment at“any gwen

(\

" moment., A common example of this intuitive use of illustrations is, the pictorial

content of most basal reader seties. a -
— / "

Expllcatlon is the second functlon Duchastel identified. Illustrations

desxgned with this purpose in mind deplct somethmg (i.e., a process, a detail, an -

aspect) that cannot be clearly expressed in words. ‘A famous incident in art

v ~
.

¢ ) ]

-

-

3

'

L

%



“presented in the accompanying text.( The purpose of the picture is not simply

Vo A
\ 7

\

history can,serve to demonstrate this point: the German artist Albrecht Durer ’
L3

(Gombrich, 1960) pr'oduced a woodcut of a rhinoceros based on a written

R L
description of the' exotic animal by a contemporary. Unfortunately, the finished .

¢
produGt resembled more a horned cow in a suit of armour than it did a rhinoceros,

The verbal descrlptlon had faxled to commumcate to Durer what a photograph or a

.

casual glimpse would have demonstrated easily. So, too, in equcational

3

k)

illustrations, there are those topics or concepts that are optimally presen{ed in a
visual manner.

.Within the explicatory function, ,certa’in chafacteristics pertainingﬁ to'
specific_content areas.have proven through research to be generahzable. the

‘degree of realism necessary to be most effective, the use of colour to highlight

salient features, and the amount of detail necessary to maximize .their

explanato'r)} effectiveness. These characteristics have been described by Dwyer’.

(1978) in his exhaustive research studles. i

’

This 'list of exphcatory functlons has since been expanded to include sub-

purposes such as descriptive, expressive, ‘constructional, functxonal, logico-

mathematieql, algorithmic, and data display. Illustrations which are most often

)

encountered in instructional texts are examples of these specifi'c informational

functions: graphs, exploded-dlagrams, photographs, algonthms, etc. (Duchastel
and Waller, 1979) ; +

The third and final function cited by Duchastel is retentional. In this role,
A
illustrations serve to-increase retention or memory for details and/or co‘(«cepts

mnemonic as was the case in classic paired-associate research where lists of
words stored in 'conjunction with an image can be remembered more eakily than

’

word lists by thenrselves. (This type of study is limited in its application to the

educational setting due to the artificiality of the assigned tasks.) Rather, the

’ <
- -~
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"lmagery Theory

!

)

. ) ’ v . 8
retentional function includes illustrations which are associated with a set of
concepts contahi.ed in a textual passage and which may ‘aid ih the recall of
detailed information ‘in the passage. .

Duchastel (1981) conducted one of the few. ecolog’ic'ally-vpdid studies in

which the effects of pictures (illustrated passage vs. non-illustrated passage) on .

retention of main ideas.and detail were measured over time. Results showed a

\

significant interaction of pictures and prose on the delayed tneasure. Although

the results were limited, they did offer some support for thé hypothesis of the

.

_retentional function. "In his discussion, Duchastel suggested that it may have béen
- 5 '
the ambiguous/ role of the illustrations (poth attentional and retentional) that '

‘caused the less-than-conclusive results.

-

In order‘to understand the full implications of such results, .it is first

necessary to discuss some of the theoretical underpinnings of picture-prose
research. . s . . T

- ‘ i J -
Just as there have been many approaches to research intd pictures and

R * a ) @

prose, a number of diverse %heories have been proposed to explain how an

individual, cognitively processes plctorlal information. The various theories of

3

) 1magery have important 1mp11cat|ons for the discussion of lllustrations and their

Lt

potential effects on learning and memory. The two major theories, the first .

proposed b’y Paivio and the other by Anderson, Bower and Pylyshyn, will be

considered here:

a)- Paivio's Dyal-Coding Theory
In recent years, many have taken Pamo's(l‘)?l) Dual Coding theory, which

states that there exist two_ parallel mechanlsms by which we remember

-

>

.
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information -- a verbal one and ap imaginal Brig (Anderson, 1978) -- to mean that

- -

pictoria.l information is stored imaginally and verbal information linguistically.
The arguments surrounding Imagery theory reflect this simplistic assumption

(Winn, 1982‘). It is argued, based #¢n Paivio's theory, that since pictures can
: 8

increase the amoynt and the effioiency of the retentional process, they should be

t + -

included in &all teaching material. Learners would then be encouraged to process
¥ N s ‘) -

any relevant pictures in order to latqr\ retrieve the salient informatioqn. This

~ L3

)approach is similar to the pedagogical ‘mis-applications of Piaget where
. developmental levels of cegnitive abilities became prerequisites” to specific

educational activities. ¢ . —

Paivio's Dual-Coding theory does not. support the notion that what is: -

presented imaginally will be retained imaginally. 'Hg proposed, instead, a theory
which stated that inform'atipn is éoded both verbally and imaginally.  Contrary to

what many assumed, there_existsno easy one-to-one corréspondence between type

of coding and the form of the actual transmission --i.e. words stored verbally,

pictures stored imaginally. But rather, information is stored in its most

appropriate form. » Linguistic coding is used to code serial information while

imaginal processing codes spatial information. These systems are thought to
- , g

operate in parallel and diffcrentiélly from individual to individual. ‘De“pending on
th'e.ty;;e of info::matioﬁ contained in‘ the image, it may be stored either
linguistically or imaginally or bo‘t‘h. If it is th? spatial characteristics of the
display that are the salient features to be rer‘ner'nbered, then this application may
hold true. But simply ‘supp_lying visuals to text is no guarantee of improved
retention of textual information.

b)  Propositional Theory . .

The other rr'najor theory put forth by Anderson and Bower (1973) and

.

) . o
4 .
. .
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Pylyshyn (1973) among others is known as Propositional. The. maj‘or innovation in
* N «

this cognitive information-processing model is the conceptualization of another

level of meaniné which underlies the verbal and ima}j,'él cod'ing of Paivio --"the

;ﬁropos'itional." The "proposition" is the core of information of any display which

v

, 1978).

-captures the rélationship among the concepts, whether &oded verbally or

imaginally, and the truth value of the information. In other words, it is the
\ .

meaning beyond the form of the me§sag_e -- the semantic reality -- which can be

translated or transformed from one code to the other and back again (Anderson,

N

\

\

’ .

" The limitation of such theorizing is that the mechanisms of cognition
described by Andg;gon and Bower .(1973) and' Pylyshyn (1973) are really the
product of introspection, not reaqily available for insp;:ction and, t.herefore,
limited in their usefnulness.~ Sl;ch \theories; though, do serve to provoke new views

on how we come to process information about our environment and ultimately

may lead to innovative educational practices.

¢

illustrations? : '

r

The approach examined in this study was that d igners should employ

explicit as well as implicit means to provoke the individyal to use the picture in

the manner for which it was designed.” To accomplish this, it. was decided that

© learner strategles should be included that would ensuré the fulfillment of those

1



[EE—

e
R

. “ { LA
Lbjectives within the instructional material. . / ' Co2
\ ’ | . / - e
‘Learner Characteristics - ~ L.

\(hen learner " gharacteristics are incorporated into the design ~of

instructiondl materials, a number of épproaches can be employed. Two of the
most popular are considered below: Aptitude-Treatment Interaction (Cronbach
. \ :

and Snow, 1979) and Learning Strategies (Rigney, 1978),

a) | Aptitude-Treatment Interaction

L]

In recent years, Aptitude-Treatment Interaction (ATI) research has become

popular in the development of effective instructioral materials. One of the major
Yo

tenents of an ATI approach is that materials should be designed to match the .

“task-related characteristics of the learner population. This necessitates the

initial identification of specific skills of the individual learner which may
influence their performance of a givén learning task. Theg next stage is the

development of materials which will compensate for any lack of this skill one
. , N s
+individual learner may exhibit while avoiding penalizing the high ability of another

>

learner (Winer & Schmid, 1986).

Unfortunately, the ability to extract information from illustrations does not

’ ’

lend itself to any standardized measure. As-waz stated earlier, it is not 'possible

to externally measure how a person deciphers a picture, how they encode the

, salient features (either sequentially or spatially) or how it is retrieved from
memory. At this point in picture-prose research, it is not possible to identify a
specific learner characteristic or set of characteristics to match a given pit;ce of

* *  jllustrated ;'naterial to ensure retention of the conceptS presented. ‘
- ‘The need for a more general means of achieving the desired learner

outcomes led t6 development of a learning strategies-based curriculum,

a ‘

e ‘
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The focus in.the educational research arena has recently shifted from
improve—r.nent of "féach@ng" to the improvement of "learning." Thiz; perspective is
es;peéially evident in individualized instruction and, more recently, computér-
assisted learniég. The educational model based on this perspective calls for the
individual learner to bring an effective set.of cognitive skills'to the task or for
the medium or transmission to -capitalize on the learner's. own style-&f learning in
order to att‘ain the stated educatiopal gc;als. This \approach has resulted in
renewed tr;e_oiret‘ical z[n;erest _in how we learn and how we "learn to learn‘;
culminatiné in new learning strategy curriculums, ' including. training in
mneurﬁonics; visualizatiqn,' analogies questiong, SQR3 (Robinson, 1946) and
inventories assessing individual learning styles (Dahsereau, 1978).

Rigney (1978) has identified two categones of learning strategles -- systcr'n-
assigned and \mdent-assngned> The term "system-assigned"” refers to strategies
that are externally facilitated within the instructional material itself by cueing
the .learner to activate, and apply the appropriate le’arning strategy where
necessary. Systém-assigned strategies are contrasted with student-assigned
strategies — those strategies that individuals apply to a learning situation withoyt ’
explicit provocation. These, of course, are‘somgwhat outside the direct control of .
the instructional designer and, therefore, were not ‘the focus of this investigation,
For the pur;;oses of this study only, one type of learning strategy was investigated

+

-- the system-assigned strategy. .

These two broad categories can each be §ub-div.ided into two levels of"

'explicitness -- detached and embedded (see Figure 1) (Rigney, 1978).
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'Figure I. Rigney's typology of cognitive. strategles (1978)

would-generalize to other instructional situa,tﬁﬁ’\.

- ' s 13
. )
‘ Control of Orienting Task
Explicitness of _ ’ ’ . _
Cognitive Strategy - System-Assigned Student-Assigned -
o : . - N .
Detached \ 0 A ' ~C

T

Embedded

¢

A "detached" ‘cognitive strategy is one that is presented inbependently of .

the subject matter. Instructions for the learner to use analogies or to employ

mneumonics ‘would be an example of a detached strafegy. An "embedded"

cognitiv; strategy is not explicitly defined independent of the material. In fact,

" the learner must use the particular proces‘f%ing resource to accomplish, the task.

Questions which force the student ‘to process the information at a deeper

semantic level would be an’example of an embedded strategy (Rigney, 1978).

The present study focused only on the two combindtions of system-assigned

detached (labelled "A") and embedded (labelled "B") strategies (see Figur;e 1). The

<

assumptions underlying such an approach were that a learner could be trained to
employ successful strategies within the instructional unit and that these skills

As in many ATI studies, such a manipulation is'hypothesized to benefit low-

4

ability persons while having little, if any, detrimental effect on those of high

ability (Bevy, 1982). Dean and Kulhavy (1981) studied the effects of labelling
a "" -
strategies in a map-learning task. The results showed an effect for modelling

- successful strategies, with low verbal ability students benefitting the most.

Winn (1982) has ‘attempted an application of these concepts to the éffective

——

/
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procelssing gf illustrations. In his research, subjécts had to identify the pattern
and sequence of letters proieéteq in random locations on: computer screen. The
strategy taught to the learners was to record the pattern or sequence on a piece
of';aper. The group- which received both training,in the task and precueing to
perform that task 'out-periormed all other groups. Again, there was an ATI effect
fo‘:' modelling the strategy. Unfortunately, the artificiality o£ the task limits the
dreal-world agplication of such results. This lack of generalizability prompted the
application of these strategies to the reali;stic instructional ma't;:_rial.s employed In
the present study. ' |

The initial stage.of the study sought to apply the concepts of detached and

embedded strategies of the processing ot non-redundant ilfustrated information to

a more ecologially-valid instructional situation. Due to the limitations of a one-

~
1

shot empirical study, there was no opportunity for providing training in an actual
, ] o A .

learning strategy. What was *attempted was the provocation of ordinary

approaches to deciphering pictures assumed to be part of most first-year college-

- . ° . '
students' learning repertoires.

Statement of the Problem for Ei:perimer;t One
The study attempt'ed to answer the ‘following questions: ‘;
1. Would the inclusion 6f a detached learning strategy ‘prior to an

. illustl.'ation facilitate the processing of the unique intc;rmatlon '
contained there-in? . , .
2. Would the inclusion of an embedded learning stretegy following an
illustration facilitate the processin'g of unique in‘fofmation contained
- there’in’:7 ‘
3.  Would there be a significant facilitative interactive effect for the
inclusion of both detached and,embedded learning” strategies on the
, .

. processing of information contained in the illustrations?

b -



EXPERIMENTONE - 4 |
Subjects. - | “

>
. .. K]
i Subjects were one hundred and fifteen college students from Algonquin

[ ' L .
College in Ottawa. They participated in intact groups-as part of the required

- "’En‘glish" component in tl‘xeir programme of study (i.e., Technical, Hotel
i / . .

./ Management, or Business). The sizes of ‘the classes varied from four to fifty
f . - .

students. The sample consisted.of an equal fumber of males and females.

-

i

-

Design - C

the incldsion (or exclusion) of three ,different learning strategies: General
' Strategy, Detached Strategy and Embedded Strategy. All were between-group

]

comparisons (see Figure 2).
Materials

Passage. .- The passage used in the study was derived 'frorp a self-
instructional unit dev?loped by the aut'horkentitled q"The'*Nature of Pain* The
topic was selected because it had S strong visual component and was 'sufficiently
related to the prpspedive sample of student nurses to allow the variable of prior
knowledge t() be included. (But as thg design indicate;, this variable v)as

t

dlt}mately r,ejected du; to the loss of the initial sample in Montreal.) .
The content was based on a selection of béoks and articles-on pain:(Melzack,

‘ :1966). The unit was: submitted and apprgved without revisions By Dr. R.
Cptchlpvé of the Royal Victoria H;spifal's Pain M'apagement Unit in Montreal (see

. Appendix). ?

The study. consisted of a 2 x 2 x 2 factorial design. The three factors were "’
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Learning Strategies. The inclusion of learning strategies was

operationalized as additional textual paragraphs which werle to provoke additional
process;ing of information contained in the illustrations. The three stratggies
were labelled General, Detached and Embedded according to their function (see
Appendix): A more completé descriptién follows:

A. General Strategy condition: In the General Strategy condition, a unique
set of instructions wa$ included at (or excluded from) the beginning of the
experimental passage.. It explicitly statéd that the information contained in the
illustrations that accompanied the passage was as important as the information

contained in the text. In.other words, the student was advised to take special -
. ;

care when examining the pictures. )
e
B. Detached Strategy condition: The detached strategy condition consisted,

of a series of four embedded paragraphs, each of which appeared’within the text
just prior to the relevant illustration (of which there were four). These
paragraphs simply directed the reader's attention to the picture which followed.

' -They also indicated the special feature of the illustration to be noted.

. C.. Embedded Strategy condition: The format of the embedded ;trategy

condition was similar to that of the detached strategy except that the paragraphs

Y

¢ were positioned after each illustration. The embedded strategy paragraphs were
much more detailed than the detached strategy in that they guided the reader

. ‘ step-by-step through the significant features of the illustrations and highlighted
the critical relationships among them.

Illustrations.” Four di“rer&\t illustrations designed by the author- were

-

contained in all four conditions. The first and second pictures were modifications -
. :

and/or simplifications of actual diagrams found in medical textbooks. (Tﬁe

- «modificétlops were necessary to eliminate any extraneous information contained '
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in the diagram.) The third diagram was modelled after Holliday's (1977) realistic _
,gharts of weather cycles in that the cyclic nature of the concept "The Cycle of

Pain" was represented diagrammatically. The final illustration was a summative

.

chart, common to most textbooks, which served to compare and contrast the

characteristics of the three types of pain in an economical fashion. All four’

¢ '

illustrations appeared in all experimental conditions.

Instrumentation. A 25-item multiple choice test was constructed by the
author. Each multiple choice question consisted of a main stem with five options
which included only one correct choice. The test consisted of 13 picture-based

questions and 12 text-based questions (see Appendix).

Free recall was used as a second dependent measure in Experiment One.,

After studying the passage, the students were instructed to Write down as much as

- they could remember from the unit. But subject response to such a task was

clearly aversive to ghe observers and the results were deemed inconclusive and

'

dropped from the a&f?lysis.
A lé-item Likert scale questionnaire was developed which attempted to
measure subjects' reactions to the picture-based questibhs in the multiple choice

test (see Appendix). i~ '

Also, the Nelson-Denny Reading Test was administered to all groups prior to

the main experiment. The reading scores were treated as. a covariate in the
/4

ot .
analysis.

- h M
.

Procedure ; - - ,

[y
- ’

The experimental materjals were administered to eight intact groups dﬁrlngl

¢

a two-hour regularly scheduiled \E.nglish class. - Due to the fact that the groups

were intact and of unequal size, and therefore not ‘amenable to random subject
r ¢ ) °

- P

-+
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assignment, the materials themselves were randomly distributed. All sections of

the Jexperiméntal procedure were monitor‘g{d and timed by t.he researcher and the
assistant. Aft::r the Nelsor:-Denﬁy Reading Test was completed (22-1/2 minutes
v N . 1

%\Bt-rate administration for adults), the subjects were directed to read and study
the experimental passage for ‘twenﬂty minutes. Ari interpbla‘ted task -- a math quiz
-- was assigned for the next two minutes. The ;ubjgfcts then were instructed to
write down as much about the passagg‘as they remerr;bered., They were then
directed to complete the multible choice questionnaire at their own Pace‘.mThe
experim'cnt was concluded \g.th the attitude questionr;ar\irel. Subjects were allowed
to leave the testin'g area after they had complet;:d all of the ’at;ove task‘s.

L\ . _

Results of Experiment One o Q' o | i
vy ) .

« The scores oh”the multiple choice test’ were analyzed using an analysis of
variance which assessed the effects of the general'strategy, the detached strategy
and the embedded strategy. There was no significant three-way interaction.

Therefore, an analysis of main effects was pursued.

General strategy. It was found that there were no main effects for the General

4 ’

strategy (F (1,107) = .52, E = .47). Due to the assessed weakness of the General

strategy as a contributing factor, it was dropped from further analyses. Co.

~ \ - »

Detached and Embedded Strategies. Due to the differences in reading abilit‘y

between groups, the subjects were divided into threé groups designuted as High,
Medium and Low using their scores on the Nelson-Denny Reading Test. Reading
ability then was used as a blocking variable and the design was analyzed using a 2

x 2 x 3 (detached strategy x embedded strategy x reading level) analysis of.

2 /ariance (see Figure 3); -

.

‘ N .
v
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Tablel : ,

Cell Means of Posttest Scores (Total) for Eafcperimeny One

21

Detached Strategy

No'Detached Strategy

Reading Level - Low

Embedded Strategy e 8.30

6.54 " .
No Embedded Strategy = 6.63 . 7.88
Reading Level - Medium : ) -
A ' o -
Embedded Strategy ., 10.92 - 10.00
No Embedded Strategy . 8.36. -8.10 v
. ‘ L \ "‘
Reading Level - High o
Embedded Strategy *11.00 12.37
No Embedded Strategy 11.62 9.67
S
’ . X
- ‘. -
[ ’ - ’ \
NG . L
‘ | / .
e ’ X ’ \»‘I"
) v Fl b4 - h
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This ana,lys{s_ of the Posttest scores (total) prodﬂqﬁed significant main effects

for Embedded strategy (F (1,114) = 4.93, p <.05) and Reading Level (F (2,114) =

15.94, p = .001) (see Table 2). ~ =

’ Y
N
,
"

-

Examination of the three-way analysis on the Postztest/(Picture items only)
showed consistent results (see Table 3_). The Embedded Strategy had a significant
(F (1,114) = 11.64, p = .001) positive effect on test scores for picture items, This

was also true for Reading.level (F (2,114) = 3.76, p <.05) (see Figure 4).
t . - i

i

14

Free Recall. As was stated earlier, the lack of student response to this criterion

measure necessitated excluding the free recall measure from the analysis.

LY

Discusiop

The overall results of Experiment One showed that there was a significant

S

effect for the Embedded Strategy which interacted with Reading Level in all

conditions. .

P L Yooy [}

Reading A’Lility as measured by the Neléon-Dennx Reading test was_a

signiﬁcent factor in subjects’ Pc;sttest Scores (Total).' -This reflects pt;rha,ps the
diversity in reading ability of the community college level students. As the
students were drawn fromma large number of classes énd frorth a va'riet)‘/. of
academic areas such as hotel management e;\d cabinet-méking, it car; be inferred
that these groups differ on a number of measures. Some areas oi. study require a _
higher dégree of academic ability than others. It is possible that'such differences

are used for placement by the college's admissions office, or indeed, :? students

themselves are self-selecting: students with average reading ability

more academic areas requiring ess_a_uy-Wriﬁng and extensive reading and those with ¢

[ 4

below average reading: skills opting for the more technical/manual programs
) : 1 (

-
~ .
-
. » .
\, N
f -

'S . . ’

»

oosing the -
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Table 2 ‘ )
Results of Ana}lysis of Variance for Posttest Scores (Total) -

1 ': . \
Source of' .7 .
Variation N ) df _Ms F
Detached (A) 7.386 1 7.386 90’
Embedded (B) , 43,190 1 - 43,190 4,93 *
Reading Level (C) 279.335 2 - 137.667.  15.93 =

‘ . Al e s
AXB 681 " 1. . .68f " .08-
BXC 23.475 2 11,738 1.3
AXC .123 2 .061 .01
AXBXC N Tu3.756 2 21.878 2.5
Error 902.862 133 38.766
l} o *‘ '
*p <.05 - )
** p = 00l )
' ~
o™ -
L )
/s -
.\ ) o : '
3 »
) ‘ ;

e &
.
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Table 3 ' .
. , Resqfts of Anai&sis of Vatiance for Posttest (Picture.Items Only) * - '
b L
Source of , o~ .
_Variation 58 o df MsS F
Détached (A) 5.8 01 548 - 1.32
Embedded (B) .. 48.45 i 48 .45 11.64 *
Reading (C) y 31.31 2 15.66 . 3,76 %» )
, f )
AXB 9,24 1 9,24 2:22 *
. - BXC 10.65 .2 5.33 1.28
. AXC 149, 2 .75 .18
AXBXC 18.13 2 . 9.07 2.18 —
—~ : .
Error . - 428.69 103 -
. F -
- *p= .001 .
i ** 2 < .05
' 8

' L] - *
\ K
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. 3 . ‘&_‘r .
involving more practical hands-6n experience.

For the Posttest Items (Tqéal), the Embedded Strategy was also shown to be -

significant. This indicates that students who received the implicit strategy,
either alone or in combination with the explicit detached strategy, scored higher

’

on the multiple choice test. ' . .7

In order to determiine whether the Embedded Strategy had a generalized
effect across all test items or had a beneficial effect only on the picture-based
items (for which.it was purbdsely-designed to enhance), the mul‘tiple choice test

was divided into two sub-componenfs: picture items only and text items only.

-

The results for the two sub-tests reveal that the Embedded Sirategy’ was

4

significant 'for the picturé items only. It can be inferred then that the implicit
"leadi‘ng through the illustration" in conj-unction' with rea&ing ability produced
better retention of the information contained in the illustrations. Interestingly,
the Embedded Strategy proved most effective for high ability readers -- a res‘ult
not consistent with the ATI approach of Cronbach and Snow (1977). According to

their approach, a compensatory device such as the embedded strategy should

benefit low ability students without penalizing high ability learners. It may be

that the literary nature of the adjunct strategy used in this study proved valuable

only to those subjects who were better readers.

Based on the results of Experiment One, the experimental design and

" materials were modified for Experiment Two to examine the significant

£

differences found. The nature of these modifications are detailed in the next

chapger.
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EXPERIMENT TWO - * '
Subjects ' -

The subjects were 143 students at St. Clair College in Windsor, Ontario.
They were in nine intact classes of between 8 and 50 students. They participated
in the study as part of their regular English or Social Science course, a requisite

for all students in the college.

The study was a 2 x 3 factorial design with embedded strategy (inclusion and
+_exclusion) and detached strétegy (picture and no picture) as.the two factors. In"
order to facilitate examination of the hypotheses, the revised design can be
conceptualized as the dpve'tailing of two si\g‘npler component experiments: one
that wa’s an extensiqn of the first study, and the second which _attempted. to
control for the effect of pictures so as to elaborate on the ‘effectiveness of the

embedded strategy's significant results in Experiment One (see Figurﬁe 5).

.

L]

Materials
The results of Experiment One indicated that the Detached Strategies
included in the original conditions were not effective. For.the second stage of the

\ study, the detached strategies were revised according to the approach described

{
by Rigney (1978). Whereas the detached strategy in the first experiment was
.merely a gross indication of the learning strategy to employ,tthe revised detached

strategy sought to explicate, in a step-by-step fashion, the "how" of processing

the specific illustration. This revised strategy"took the form of a general study

?
f

method for processing the information which could then be applied to other
p &
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mstrurtlonal contexts. In contrast, the embedded strategy which focused on the
actual content of the illustrations remained unchanged. Indeed, this strategy had

shown a significant effect on the cor.npr“hensxon measqre and the decisxon to

. - = “
maintain its original form would serve to strengthen the control of extraneods

’,

. factors.Q Instead, two control‘ conditions, Pict'ure—No' Embedded strategy_ and No

Picture-No Embedded 5strategy, were included- to ‘examine the reffect of

illustrations in text more thoroughly.

_Instrumentation. The 25-item multiple-choice questxonnaire was expanded

to 30 items based on an item analysis performed on Expen?ﬁem One data. Five

1tems were added ‘to increase the number of pncture-based test items. The other

ltems which attempted to present lnformatlon in a more visual form were revxsed ‘

- to add emphasis to the salient features (a weakness of Experiment One) which

’r

may have contributed to their inability to discriminate among conditions in the
first experiment. Also, a cued free recall task was included to l"eplace the free

‘recall task which falled to provoke any meaningful subject response in Expenment

One (see Appendix). .
ot J s
Procedure
‘The procedure remain;&l umhanged from Experiment One. ‘ ty
‘ . ’ Co “
Hzatheseé ’ L y

It was predicted that: -
l. ’Subjects in the combinal condition (Deteched and Embedded)‘ would
" outperform Au other groups on the ;;icture-enly test items.
i. There would be a significant main eifect for the Erbedded Si-ategy
conditions (as was demonstrated in the Experiment One).

4

w7
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3. There would be a significant main ‘effect for the Picture conditions as
compared with the Np Picture conditions, In other words, the pictures

would be shown to contribute unique information no contained in the text,

b= .
4

Results of Experiment Two

The purpose of ‘this study was to determine the relative effectiveness of

L]

detached and embedded learning strategies as enhancers of learning from

illustratjons.

.
-
]

Nelson-Denny Reading Test. Analysis of the Nelson-Denny Reading Test

(NDRT) was conducted in two stages to determine’ relative’ effectiveness of
. : . »

. reading ability as a predictor of individual performance on the criterion measures.

:ln the first stage, the NDRY Total score was included in the analysis of the full
model. It was found to be a siglniﬁca;it fac-tor (E (1,136) = 33.20, p <.0001). But
previous research had suggested that the vocabulary and comprehension sections
may be measuring different abilities and that the di_ffere‘nc:es may have

L

'considerable implications for the present .statis.tical analysis (Gellner, 1981;
Picard, 1982). Therefore, a separatt; analysis was conducted on each of the two
sections of the NDRT; The subsequént analysis revealed that therenwas a major
discrepancy in the NDRT vocabulary test within - the six conditions. The
correlation matrix of the two criterion measures of the ;:ictqres items only (QRP
- Cued Recall Test: Pictu;e items only; QRV‘- Multiple Choi_cé Test: Picture
items only) art'a pl:esenied in Table 4. o - |

The aberrant correlation of -43 for the” NDRT vocabulary component and
the QRP was totally inconsistent with all other conditions. It was de‘emed

necessary to exclude the vo&abulary section of the NDRT from the rest of the

analysis because the planned analysis invplvedf correlation- and the negative

- ~

4 . . '



Table 4

Cosrelatlbn of Nelson Denpy Scores (NDV and NDC) With

.31

<

Picture Items Only

Scores (QRP and MCP)

- QRP MCP
Detached - Embedded _,  NDV .24 -.09
: : , NDC .49 - ».,03
Detached - No Embedded NDV - . Ju6 41
' NDC .23 .05
No Detached - Embedded . NDV .43 24
: . " NDC *.e7 .38
| “No Detached - No Embeédded ~ NBDV .59 .43
: NDC .58 +.30
Embedded - No Pictures ' NDV ' .43 .37
S g NDC » '’37 +.06
. . > , / .
No Embedded - No Pictures . . NDV - 43 .32
- ’ NDC .00 "J31.
- : S -
5
&
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correlation of NDV score would-undermine further analysis. The mean scores of
Ny - Ve

the NDRT vocabulary for all six condiiions_do not differ significantly, so no

hypothesis can be put forth.as to the atypical result due to group composition.
. <

The NDRT comprehension scores only were used as the covariate in .the rest of

¢
* the analyses.

¢

A
¢

Multivariate Analysis. A multivariate analysis" was employed .as an overall
test of the experimental design. Unadjustefd means and stanaaj/deviations of the
. six treatments for each of the criterion’mea;ureg (QRP, QRYV, MCP, MCV) are

presented in ,T;ble 5. The MANCOVA analysis employed was the c{dssical model

L]

where all. factors except the one under analysis are held constant auring the
’

process. In this‘c’ase, NDCOMP was held constant in the analysis (see Table 6).

a >

As can b€ seen, ‘there is a significant tw&-;.vqy interaction for the detached '
by emhedded factors for the QRP (F (2,136) = 3.97, p € .05) and a margir'\aliy

significant interaction _ﬁ)r the M'CE" (F (2,136) = 2,01, p <.13) (see also Figure 6).

- [}

. The failure of the multiple ¢hoice Qo delineate effectively among the six
.. cond}tions, when combinéd with the success of the ORP, suggests that it was the

criterion measure which failed to measure a real difference rather than that no

i’ ) . - L ¥

. . “
difference existed.
n
. g U . . . r
No significant differences, were found among the six conditions for any of

e

the text items only criterion measures.

Analysis of Pictures ltgms Total Scores

- In order to compensate for the weakness in reliability of the multiple choice

'\ test, it was decided to combine the two sub-tests scores of the cued recall
- .

.

(picture itéms only) and multiple. choice (picture items only) into a single scbre

known as PTOTAL (picture items only). This procedureis justified because both’

[N
» L 8 - " .
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Table 5° .
Unadjusted Means and Stangard Deviations for All Criterion Measures .
!\' - “- f‘ 2
. ’ No Detached o
‘Detached No Deétached No Pictures

QRP Embedded  x 5.92 6.38 ' VR

B, sd = 3.94 4.34 3.30

' ‘n = 25 2’“4 25

] N ! N ‘
‘ g |
. «  No Embedded 6.43 4.13 1.63 4

B, 4.91 '3.19. 1.47

). L f 21 24 24

QRV" Embedded 3.52 . 3.9 3.64

- " B, 1.83 2.51 2.55°
- No Embedded - 3.29 3,71 3.54 _

: B, 1.59 2.12- . 2.38

MCP  Embedded 7.00 7.58 6.68

. B, 2.20 2,99 1.82

,No Embedded, 6.43 5.71 4,25 -

By © 2,58 ., 2,20 1.9%

: MCV  Embedded e 3,88 4,33 4,04

) B, . 1.76 2.12 1.84

/s ?'
No Embedded 4,29 - 5.29 4,13
- B, 1.87 1.88 1.94

\‘)’



Table 6.

. Results: of MANCOVA Analysis Shofa;ing Significant Interaction (DET x EMB) '

Effect for ORP and MCP o o . ' -

, . ’ P .
, " L ; .

sS . DF MS" F Sigof F = . °

“QRP 86.36 ) 43.18 . 3.97

MCP 20.98 2 1049 . 200 - .38 S

s l
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-Detached ., No - . - . No- .

Detache Picture

v

!

Graph of significant interaction of Embedded -
and Detached strategies for the criterion measure

QRP. _
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criterion measures appear to tap the same cognitive ability (ngney, 1978). The

- y

.means and standard dewatnon for all six condxtions appear in Table 7.
An analysis of covariance was performed on the transformed scores. The

r‘esult\s are detdiled’in Table 8. The interaction of the two learning strategies --

-

-

detached and embedded -- for the combined picture score was significant (F

(2,134) = 5.02, p < .01). ' ¢

+This significant interaction did not permit an analysis of the main effects

for each strategy separately. Post hoc comparisons were used to find out exactly
] B

" where the significant differences exist among the conditions.
F

-
. A2B2 and A3Bz.,

. In order to reduce the influence of. chance due to having more than one
. A
comparison, the conservative Scheffe procedure was employed. THhe results of

Scheffe's test are summarized in Table ‘9. ®

A graphic representation of the comparisons examined are indicated in

Figure 7. Due to the fact that the number of subjects in each cohdition were not

equal, a harmonic mean was used for calculation purposes.

Three comparisons proved significant: A,B, and’ AZBZ; AZBI and A3Bz; and

\

Y

Summary of Results \

-

The reading ability of learners as measured by the Nelson-Denny Reading

AR Y

Test was found to be a significant factor in the present research design. As the

. -]
vocabulary sub-component of the test was shown to be inconsistent across the six

treatment groups, the comprehension section was deemed the appropriate,

covariate to be included in the further analyses. J
A significant effect for the two strategies was identified for the cued recall
(picture items only) while the multiple choice questionnaire was found to be

marginally significant. Therefore, it was decided that the two picture-based
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Table 7

.
¢

P4

Combined Means and Standard Deviations for Pictﬁre Items Only (P‘["OTAL)

‘ Embed&ed
Strategy

. Detachéd No Detached
" Strategy . Strategy
A | Ao By
_ Yes | No No Pictures
x = 12.92 1396 11.52
sd = 4.68 6.03 423
. n=25 24 25,
12,86 9.83 5.88
6.00, 462 2,33
21 .24 " 24
‘ - 4
) -
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* Table8 | - x
. Analysis <\§f Covariance Using ‘l:rar_\sformed Scores (PTOTAL)
( ‘ . Y .
’ . $S DF, MS’ F Sig of F
X \ . : :
NDCOMP by DET by ‘
EMB 11.08 2 5.54 “29 74912
DET by EMB 191.99 2 95.99 . 5.02 ‘, .00793 *
'DET 548.11 2 274.06 . 14,32 .00001 .
EMB , 496.36 | 496.36 25,94 .00001
. NDCOMP ‘ . » 359.22 1 359.22 13.78 .00005
Within + residual 134 19.14

* p<.0l ’

e
i




']'a~ble’9

- AB,

AB
AB)
A,
A3él

A3B,

" Results of Scheffe test

/

AB| AB, AB, ) A3B, A3B,
: (6.12)
~ 1.31
(3.91)} (6.12)
* 115 | ®s1

(6.12)

* 10.26
(3.91)

* 24.55

/



PTOTAL (picture items only)
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Detached ) No Detached No Picture

-
A

.Detached Strategy

Figure 7: Graphic summary of results of Experiment Two
using Scheffe procedure.



~ v -
- Sl

" criterion measure would be combined into one measure labelled PTOTAL, A

significant interaction between embedded and detached learning strategie§ was

found for the Togal Pifture score.’ Post hoc comparlsqri's revealed significant: \

t

difference among conditions. ’

1

w .

Ak
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DISCUSSION
Verbal Items Only

4 \ .
As the analysis revealed, there were no significant effects for either

independent variables, whether used in isolation or in combination for the verbal

.o
-

test items. .

The results indicate that there is no transkr/of the effects of strategies
which support pictures to the te;ctual material surrounding t‘hﬁ‘em. This is perhaps
due to the'fact that the strategies Were specifically directed to the deciphering of
the visual inforrmation and thel:efore; adde;i little to ‘inflﬁence retention of the
passage. This may be‘evidence for the functional role of illustrations put forth by
Duchastel (1978). ﬁe pictures were not' designed as visualized support for the

u 0“"“ . .
text, but as representations of unique and discrete concepts. Therefore, there
, e

~ was no generaliied effect for the strategies employed.

o

<
‘

Y
Picture Items Only .

-

The results of the data analysis revealed that there was .a significant .
interaction of the two in;:lependent variables, detached and embedded learn'ing
strategy. -’This interaction acts to timi|t the specificity of the conclusions drawn
from the data. Also, the presénce of éach strategy benefitted some stusients_.

Due to the signi(ca\nce of the interaction of the two ind;pendeni variables,

it is not valid to examine the individual main effects for each type of strategy.

-~ . . \Y
_ But visual inspection of' the pattern of group scores on picture test items suggests

a strong overall effect for the embedded coghitive strategy whether in
: L} \ >
combination with the detached learning strategy or by itself. Constrained by the

fact of a significant interaction the analysis continued with a post hoc of the

’

’
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various conditions. .

Post hoc analysis of the differences among the groups allowed more specific
conciusions. A comparison of groups who had both detached and embedded
strategies with those who received only the detached strategy reveals tha's there
was no difference between the two groups. In .fa‘ct, the overall mean pict@
scores were almost identical. If this information is combined with=a second
c%mparison between the detached and embedded condit.idn with the -embedded
stra'tegy only condition, it is clear that all three groups performed similarly.
These :e_sults differ from Experiment One where only the Embedded strategy was
shown to t;e effective., Therefore, the conclusior; is that des;igners of instructional
materials cbntaining illustrations should Include one .or the other or both
strategies to improve the effectiveness of the materials. It ébpears that -it is
important to include some cueing mechanism to provoke the learner to derive the
salient information contained in'the illustrationé. Whether this provocation is
explicit as in the detached learning strategy or implicit as demonstrated by the
embedded ledrmng strategy is not.an issue. It is clear, though, that 1llustratxons;
do nged to be presented in a specific manner, not simply included thhout any -
contextual support.’

& -

Two of the post hoc comparisons which shed some light on the effectiveness
of the embedded learning strategy are that bet\yee;) the No Detached-Embedded
condition and the No Detached-No Embedded condition am: that between the No
Picture-Embedded group and the ,No Picture-No Embedded group. The first
comparison ylelds a significant result in that those subjects who receive the
Embec!ded Strategy dr;ly did significantly better than those who did not receive
either ‘of the learning strategieg. Th:reforez material which-contained pictures

gl{hout any contextual support“did not provoke the desired outcomes. The, '

embedded learning strategy which led the learner step-by-step through the

»
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information contained in the illustrations -was ef_fectivé even without the more
‘explicit detache:i strategy.

More interesting was the comparisonl between the t\:vo ‘groups which r'eceived
no illustrations. In thg first of the two groups, the subjects received material in
which only the embedded learning strategy was 'i.ncluded. The second con/dition
contained ne}ther th_e péctures or the embedded.. The sig'nificant difference
between these, groups reveals a compensatory power for the strategy. f__ven
though subjects did not receive the illustrations, they were able to sc'ore
signifiéantly béttelc on the picture-based test items when exposed "to the
embedded strategy. It appears that a cfeta%led vgrbal description of the concepts
typically represented in,an illu‘stration was sufficient to,produce this effect.

.The final post hoc comparison was directed to the question. of what ‘effect
did the inclusion of pi'ctures have on the learning outcomes. ' To answer this ' -
question, the comparison of the No Detached-No Er;wbedded condition and the No

. . : o
Picture-No Embedded condition was carried out. The significance-of this result
reveals that the picture group did gain unique information that was not only -
attributa‘ble to the inclusion c;i the embedded strategy és revealed by the -prior
comparisons. ' The group which had no strateéies but only the illustrations still
scored better than the group which received neither. "Therefore, we can conclude

» ,

that the pictures contained unique information for the learner.

Although the present study failed to identify one foolproof stra‘teg}/’. fqr
incorporating illustration§ in learning materials, it does suggest that instructional
designers should include some mechanism to provoke the learner t‘o' use ’the
illustrations for their intended purposes. The results acknowledge the unique role-
illustrations perform as conveyors of information, but cautions educators to use

them for specific purposes and in a manner which will ensure their effectiveness

as a means of instruction, not merely as window dressing. )
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: ?g11owing unjt entitled 'The Nature of Pain'

" DIRECTIONS - , )

«

You will have thi;ty(minutes (30) in which to study the

H

P

Piease §;udy the unit very carefully because you Q111

48

be -asked to answer some short answer questions and a thirty (30) ..

A

item multiple choice test once you have finished. Feel free

to 'study' the material in the Yame way you do any of your®

‘reqular subject; -;i.g., underline, re-read, asterisk.

~

-

If you have any questions, please raise your hand now and

<

you Qi]] be'hséisted.‘ 7 ' : , ‘ '

4y

!

- PLEASE DO NOT TURN THE PAGE
UNTIL INSTRUCTED TO DO $0.
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Detached strategy marked I . ‘ .
Embedded strategy marked ||

Our society could be described as one 'obgggsed‘ with pain.
One measure of, this obsession is the amount of money spent on .pain-
relievers each year - an estimated 10 to 25 billion dollars a year
(Melzack, 1973). Aspirin, Anacin, Bufferin, Valium, tranquilizers, -
alcohol, antacids, morphine, Alka-Seltzer... are all remedies for a .-
public who suffers from the 'pain' of upset stomachs, hemorroids,
" itchy rashers, powerful headaches, backache, irregularity... The
list goes on and .on. ‘ . .
. .In view of all the time and money spent on pain, it is remark-
able that few professionals agree on a definition of 'pain'. One
 thing is certain: pain.is not an object. It is net a tangible sub-
stance’ easily described, measured or treated. It is, at the very
least, a -

] M. ..subjective experience determined by a compiex
. interplay of biological, psychological and social
factors." (Bond, 1979) :
Pain becomes an entity unto itself, which may be measured and
treated, only when the individual sufferer reports it to another
person. In this way, it takes on an identity.of its own.

¢

Although it Would be difficult tof give an inté]figent answer
to the question 'What do we feel-pain With?', it would be ever
harder to understand someone who claimed®to h pain but was
unable to say where it was. .Sensations are sometimes far away from
the place ghere the causeé is, but they are always located somewhere:
they have a distinct and characteristic site, even if it is mis- .
Jleading.” Naturally, some péins - those we call 'stabs' and 'shoots',
for instance - are more sharply located than other. Those we call
'aches' tend to have a fuzzy, thick feeling without any sharp out-
line. But even the vaguest pain can be pointed to, although you
may use your whole hand rather than the tip of your finger. 1In
fact, a lot can be learnt about a pain from the way in which the |, -
_ patient points to it. Apart from saying something about where it
is, the movement of the hand is often a tell-tale sign of its qual-
ity: if someone has angina (heart-related pain), he often presses.
the front of his chest with a clenched fist; the whole fist shows
"that the pain is widespread; the fact that the hand is clenched

. tells us the pain has a gripping quality. The pain from peptic

ulcer is often closely localised, and the patient usually tells
you so by delicately pointing to it with the tip of his index fin-
ger. If a pain is more or-less superficial - what would normally
—— be called soreness - the patient may 1ightly brush the surface of
-~ the skin with the outstretched tips of all five fingers. The
skilled physician can learn a 1ot from the pantomime of complaint.

- N

g "
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tA]though it is hard to imagine an unlocated pain, there are
strong sensations or feelings which are not recognisably associ- .
ated with a part of the body. It is very hardto say where you
feel nausea, for example. If you ask people, they often simply
say that it is what they feel whep they know they are gowng to
be sick.

If we want to locate the "exper1ence" of pa1n in the gerson,
it is best to think of it as happening in the 'felt-self' (Miller,
1978). The 'felt-self' correspondsonly loosely to.the biological
self: it is the proaect1on of the body and its parts onto the

“brain. (see F1guﬁe 1) :

Examine the diagram below. Beg1nn1ng at the top righthand
 corner, read the labels corresponding to eath body part.  Next,
note the relationships amgng the different parts carefully. Try
to visualize the ]ocat102:pf these parts in terms of your own ,
gra1n., Repeat the 1ist body parts and their location while you
0 th1s

£

Figure 1: The 'fe]t self'

“Notice that the location of the nerves in the brain are in the
reverse order from their actual bodily position. Also, the propor-
tions (s1ze) of the body parts in-the 'felt-self' are not the same
as those in the physical self (i.e. , the mouth is much larger than

- the calf) - this may explain why the pain associated with.a tooth-
ache seems greater than that of a leg cramp.

-
-

A}
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Pain, therefore, is both’a physiological (i.e., body) and a
psychological (i.e., mind) experience. It is not possible to se-
parate these two components of pain. A1l types of pain can be
described using these two concepts.

The main physiological components involved in the perception
of pain include the body tissue, the biochemical mechanisms and
the brain function. Pain will be experienced as the result of
damage to, or change in, one of these three areas. These three
physical mechanisms can produce, together or individually, the
sensations we describe as pain. (These features will be. explored
in more detail when we discuss types of pain.)

The psychological aspects of pain include all the.personality
traits, individual characteristics, and past experiences which
influence the amount (how much?) and the intensity (how strong?)
of pain felt. It has been shown, for instance, that the perception
of pain is heavily influenced by the attention'focused on it. It
is well known that prize fighters, football players and other athe-
letes can sustain severe injuries without being aware that they
have been hurt. In fact, glmost any situation that attracts in-
tense, prolonged attention may diminish or abolish pain perception.
Formal recognition of this fact has led to increasing medical in-
terest in hypnosis. Evidently a small percentage of people can be
hypnotized deeply enough to undergo surgery entirely without ana-
thesia. For a larger number of people hypnosis reduces the amount
of pain-killing drug required to produce successful analgesia.

If, however, the subject's attention is focused on a potential-
1y painful experience, he will tend to perceive pain more intensely
than he would normally. Researchers found that the use of the word
'pain' in a set -of instructions made anxious subjects report as
‘painful’ a level of electric shock they_ did not describe as pain-

~ful when the word was not in the instructions. (Melzack, 1961)

The meaning associated with a painful situation can also change
the amount of pain we perceive:

"During World War II, a researcher observed

the behavior of soldiers severely wounded in

battle. He was astonished to find that when

the wounded wer€ carried intd combat hospitials,

.only one out of three complained of enough pain, '

to require morphine. Most of the soldiers

either denied having pain from their extensive

N



wounds or had so little that they did not want

~ any medication to reljeve it. These men were
not in a state of.shock, nor were they totally
unable to feel pain, for they complained as ‘
much as anyone else about a badly administered
needle. When ‘the researcher returned to every- PR
day practice he asked a group of civilians who )
had JUSt undergone major surgery and who had
incisions similar to the wounds received by the
soldiers whether they wanted morphine to lessen
their p&@in. In contrast with the wounded
soldiers, four out of five claimed they were
in severe pain and pleaded for a morphine in-

© jection." ({Melzack, 1961) ’

L's
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Other factors which effect the individual's subjective exper-kj'

ience of pain include: experiences from childhood (these are often
different according to sex), ethno-cultural attitudes (Latin races
often complain much more freely and seek treatment sooner than
" nortiern European races) and family attitudes (in some families,
people are rewarded with oo much attention for being sick). As
you can see, there are'many influences that help to shape an indi-
vidual's attitudes toward pain and, therefore, their experience of
pain.

There are three types of pain: ORGANIC, PSYCHOSOMATIC and "’
PSYCHOGENIC.. Any pain can be classified as one or a comb1nat1on
of these types. :

Organic pain is pain produced by physical disease or injury.
Surgery, cancer or a broken leg all result in organic pain. This
type of pain can be directly linked with a physiological source.
This is not to $ay that there are no psychological %mind) features
in organic pain. Remember, all pain has both components to differ-
ent degrees. But organic pain has a physical source.

Organic pain can also be qua]itatiiéﬁy'divided into 'acute'
and 'chronic' 'pain. 'Acute' pain is pain which is short-term and
needs immediate treatment. 'Chronic' pain, on the other hand, is

pain which accompan1es longterm i1lness and is thought of as hav1ng‘

no end or 1ittle possibility of control.
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(It is impossibte to give a complete explanation of how the
pain. mechanism works in the body. This would require a complete
course in itself. The following section is simply intended to
identjfy ?he main elements of what may be described as a '‘pathway’

or pain. Lo ‘

Pain, as far as we know, is transmitted electro-cLemically
from the neuron, or nerve cell, located at the site of the trauma
to the sensory cortex‘in'the brain. (see Fiqure 2)

Study the diagram carefully. Locate and name the main parts
of the nervous system included in the illustration. Next, trace
the pain process represented step-by-step in the direction of the

- arrows. While you trace the route, describe ‘it in your own words

to help you remember it. )

Limbic system
(emotion and mesmory)

Cerebral
cortex

{regtsters pain) Basal gang)ia . e

. P {movewent center)
Thalmus —§

HNeuron:

Second order
neuron

Synapse
{dull pain)

1

Myelin
sheath

Spinal cord

First grder
neurbn
(sharp pain)

Figure 2: The 'pathway' of pain \

The neuron consists of cell body, a nucleus, aons and
dendrites. Dendrites register the impulses - they are the
'receivers', 1t you like. The axons conduct the impulses across
the synapse (the gap between the neurons) to other parts of the’
nervous system - the 'senders'. The sheath which surronds the
axon contains a substance, myelin, which effects the speed at
which the electrical impulses can be conducted. First-order neu-

ons with a thick myelin sheath carry information about sharp

0
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pain, while second-order neurons with a thin myelin sheath act

as a slow pathway for dull paif. Both pathways travel up the °
spinal cord and terminate in the thalmus where the signals are

distributed to the cerebral cortex (where pain is registered),

to the limbic system (where emotions and memory is aroused) and
to the basal ganglia (where movement originates).

To complete your understand1ng of the process, we shou1d .add
that there are twd basic theories for how pain is actually trans-
mitted: )
1. A sensory theory which proposes that pain is a sensory

occurrence with specific receptors, pathways through the

nervous system, and centers in the brain.

e

2. An intensity theory which takes the view that specific
receptors for pain do not exist and that pain results
from stimulation of any means so long as the stimulation

+ is strong enough.

general theory of pain. As it turns out, thexe are nerve fibres
which are spec1f1c for pain, and stimulation of both pain-specific
and non-pain- speclfﬂc fibres may give rise to pain. pe

Nowadays it is accepted that both theorﬂzs are needed for a

Pain which results from physical disease which i% started and
maintained chiefly by psychological factors is called psychosomatic
pain. Psychosomatic disorders tend to be intermittent, appearing
at times of stress (which is defined as the cond1tﬁon which rgSults
when circumstances threaten the emotional well- be1ng of the iAdi-
vidual. /

The general sequence of events which produces psychosomatic
pain is: the body, responding to disturbances of emotion, produces
effects through the autonomic system (nerves and glands) which
produce physiological symptoms (see Figure 3)

. the sequence in which the events take place and the overall pattern
these events form.

1

Examine the process represented in the d(agram below. Notice ‘
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limar{ Rate

3

finspitatinn
fate

" Autonomic - )
. Nervous ’
/ , System Sweal

Glands

7Y

‘I Gastro-

@ ; ' Intestinal
N : traduchlon
Emotional
Event Arousal . . J

- ‘ ‘ Figure 3: The Ulcer Cycle
. :

.- For example, for an ulcer, if emotion is suddenly arpused by
fright (an event), there are increases in heart rate, respiration
rate, sweating and gastro-intestinal function. If these alterations
are repeated for a long period of. time, the amount of acid produced
in the stomach will reach a dangerous level - the result is physical
damage known as an ulcer. *

More subtle and more extended physiological responses
* manifest as disorders of skin, musculo-skeletal, respiratory
and gastro-intestinal and cardiovascular“systems. Peculiarly,
the same manifestation of stress such as asthma, ulcers, mi-
graine headaches and colitis, will often occur within a single
family - evidence for the 'learned' nature of pain.

‘Psychogenic pain occurs without the presence of an obvious
physical cause, although it is often located at the site-of a
previous trauma or injury. It is difficult to explain why an
individual believes that they have a physical problem rather
than a psychological one. Perhaps it is more acceptable to

A}
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{

themselves and society to have a 'real' (i.e., physical) pain
"rather than face their feelings-about some upsetting issue.
The ability of the human being to transpose pain of one so?
to another is astounding and not to be underestimated.

For example, a person may be undergoing a lot of stress and
complains of a pain in the side of his face (i.e., known as tri-
geminal neura1g1a) After x-rays and an examination, the doctor
finds there's no evidence of anything wrong physmal‘ly - no cavi-
ties or sores or infection. But still .the patient reports having
pain. The.doctor may suspect that this pain (though real to the
patient) is really related to the psychological reaction of the
person to other underlying problems. Instead of feeling 'stress’
or 'anger', they 'feel' a physical pain.. -

.Psychogenic pain, then, is the physical expression of a
psychological probiem. The pain is often a symptom of neurosis,
usually associated with anxiety, depression, hypochondmasis
(i.e., a hypochondriac) and hysteria. Often it develops in re-
sponse to an emotionally stressful situation. If the person has
inadequate strategies for copi ng with emot1ona1 difficulties, they
may comp]am of physxo'logma'l 'aches .and pains'. Remember, though
the pain they feel is real. Treatment such as psycho -therapy 1s .
usually recommended for psychogemc pain. )

" A summary' of the three types of pain - ORGANIC, PSYCHOSOMATIC
and PSYCHOGENIC - is presented in the table below. (see Figure 4)
: '

. Examine the following summary chart carefully. A summary chart
_contains a 1ot of information and takes time to decipher all of it.
Study the key in the upper lefthand corner. Notice that each square
has a different meaning. Next, read the detailed description of
each characteristic and notice in which types of pa‘in it occurs.
Compare and contrast. the different types of pain in terms of the
characteristics Tisted.

\
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TYPES OF PAIN Y

~ absent
o
- sometimes el o
" ' =
LI W
| - present = g 2
AHE
gEl2|k -
¥ - .
CHARACTERISTICS OF PAIN
Onset of the pain I3 clearcut

Nature of pain {s indefinits

Site is near injury or in a
related site. ,

Increase not due to only one [§
factor. Change with mood.

felief from ohysical neans-
.@., rest, surgery...)

Source is primarily psycho-
[o_qqct"

' Fiqure 4: Chart of the characteristics of ORGANIC,
PSYCHOSOMATIC and' PSYCHOGENIC pain

There are six major characteristics which we can use to dis-
tinguish the three types of pain. They are: Onset, Nature, Site,
Increase, Relief and Source. As you can see, Organic and Psycho- -
somatic pain share many common features. This is because of the
" actual physiological components of both kinds of pain (Source).
They tend to have appeared at an identifiable time (Onset), have
‘a specific location that does not change (Site), and the treatment
is mainly through physical means such as surgery or rest (Relief).
In contrast, Psychogenic pain appears gradually (Onset), the pain
is difficult to describe (Natureg, the locatton and intensity
changes under different circumstances or moods (Site and Increase),
treatment is usually through stress reduction and relaxation -
(Relief) and psychological factors are the primary Source.

P
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. TEST DIRECTIOMS '
- ik
, ] X

This test consists of thirty (30) multiple choice

questions which are based,on the unit}
You should find an answer. sheet included in the envelope.
Please use-this sheet to record your answers.

Please answer all questions. 'If you don't know or are-

"not sure which is the correct response, se@a;t the one which

you think i$ most ]1ke1z to be correct. - - - K '

5 .1
1 ' oo
.
, ‘ ,

. EXAMPLE:

t S ! ' . A
'

Q. 1° The Prime Minister of Canada is:
‘a. Gary-Frudéay
b. Margaret Thatcher
R c.-Margaret Trudeau " Y -
d. Pierre Trudeau |
-E Pierre Ldlonde
lObvipust;'Ehe correct answer is (d) and you would\ind?cate |

o | L
this by circling*(d) beside the appropriate question on the answer

abc@e ' . v :';“.*

Should you make a mistake %%9 viant to chaﬂge your answer,

sheet
!I

just cross out your original choice with an "x" and “then circle

» your new cho1ce

Ide C e . ’ ‘ /"‘ h '-;

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

/

]
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. -
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R
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Name: _ . R . |
PART I |
<
Answer the following questions in the space provided:
1. The®unit entitled "The Nature of Pain" described th;ee types of
pain. List them,
A Y
' 2. The term 'pantomiﬁe of ccxmp]aintl was refered to in the text.
' . Give’ two examples. - . , .
a.
) }
» b' =, .
3, Where is pain 1ogétgd according to Miller? - :”
) .
4. What is the relationship of the physical self to the 'felt-self'?"
éf » . - s . ; ) v
- . o ) N . ¢ M
5. List the maih physiological componeﬁts of the 'pathway of pain’',
. Describe. the role of each component ‘in the experience of pain.
“ . oa ‘ .
‘ 6. Two different theories are necessary to fully understand how pain
AR functions in the body. Name them, - .
T . A T
b ) ‘
] \ T N i \
. N ' -
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i 7... The cycle ‘for Producing an ulcer was presented in the ‘text. Lfst
’ . the main events in the sequence in which they occur. ‘
‘ Y N -c: ° .
Fs 1 a. N “ n”_ Lol i
r b" ¢ ) e t’
C- ‘ ’ a #" L) v N
' ‘. d.“ 2
e. S oo ‘ T - ) .
£ . T
v N -
B 4 g. . -~ ':
* h.
. 4 .
i ‘ '
_ . ' . LN
. f
’ 8.. List three examples, of Psychogefiic.pain. , .
. a. . - . , . .
. © b. < - C? * ,
a ' ' Ca ~ T - ‘ \
g . e
. 9. Pain can be class1fled 'using s1x characteristxcs accord1ng
’ . to the text. List as many as you can remember and. provﬂde a br1ef
descr1ption of each.
’ ° \ .
1 . Lo~ - ¢ ’ N o [
CON—— L ) ' (3
i . ‘ - o Ce " ) ’ : ) -
’ Q
a« ) ) .. -
. @ * a ' RS . , ’~ - o * '
. ' 10. The unit referred to two .main features that are used to describe any ’
- pain. 'List them. > : -
‘ a. - ’ , 4. )
) :
° ™~
bo - , " - ‘e ) r ¢
, : I N
! ¢ / “t: b ] ) ' [ ;‘
IS ;_ ‘ o - , !
L .o " '
"4 "h” " v '




Itenis matked with (*) adg;fd- in revised test for Experiment Two.

1.

)

. The order'and position of ’body parts in the 'felt-self' are:

61

a

: f-IULTIPt.E-CHOIC'E‘ TEST

: ~ N
Physiological mechan1sms which are 1nvo1ve€;jn the process of pain

1nc1ude ,
g 1. body tissue ’ ‘

2. internal.organs i,//::> e ,
3. biochemtcal : ' - C L oo -
4. brain tissue ~

a. 1,2 and 3 ' -

b. 1,2 and 4

c. 1,3 and 4

d. 2,3 and 4

e. all

of the above

v

-

a. in no part1cu1ar arnangement

b., the same as in the actual physical self.

c. different in each individual. , .

d. in reverse order of the physical self. = '~ «

e. not enough information to answer the question. ' -

The myelin sheath is: . .

a. a special type of'neuroa. o

b. a part of the spinal cord. - - T T

¢. a coating on the neuron. ' :

d. 'a Jayer, of the cerebral cortex. .

e. not enough information to answer the quest1on o

* | ! : / ‘ ' S

. Based on the concept of the 'felt- se]f',awh1ch of the following. .

statements is false?

a. A pa1n in the thumb’ w111 feel greater thap one in the mouth‘
b. A pain in the chest will feel greater .than any other pain.

c. ‘A toothache will feel greater than a sprained toe.

d. A broken arm will feel about as painful as a _broken leg.

e. not enough information to answer the question. -

Psychosomatic and psychogenic pain are similar because:

"a. both have primarily phy51ofog1ca1 sources. » . il

b. both_have primarily psychological sources.. o
¢. both respond to primarily phys1ca1 treatments. . K .
d. both increase with changes in mood. , o -

e. both have primarjly indefinite natures. - ’

k)
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*6. Select the list which contains the correct physiological elements
of the 'pathway' of pain:

a. spinal cord, neurons, hypothalmus, cerebral cortex mye11n

sheath
b. spinal cord, cerebral cort%x thalmus, neurons, myelin
sheath L
c. spinal cord, neurons, veins, thalmus, cerebra] cortex, -
arteries

d. spinal cord, neurons, thalmus, thyroid, cerebral cortex,
myelin sheath

e. spinal cord, myelin sheath, sensory cortex neurons,
hypothalmus '

7. Which of the following statements is false?

& a. Pain has a highly specialized medical vocabulary we use

\ to describe its location and intensity. :

b. Palgi?nly becomes an object (i.e., thing) when it is

‘de bed to someogeglise.

c. Pain is a subjective experience, not easily descr1bed
measured or treated.

d. Pain has-both physiological, psycho]ogica] and social
components. ‘

e. None of the statements is false.

4

8. The major charactertstics by which we classify paiﬁ include:

. Increase, Onset, Intensity, Relief, Site, Source
Relief, Intrease, Decrease, Source, Site, Onset
Mood, Nature, Type, Onset, Relief, Increase
Decrease, Mocd, Source, Site, Increase, Nature.

. Onset, Site, Source, Nature, Relief, Increase

[( I = S o i & ol o 1

- ~ ' S

9. Characteristics of 'psychosomatic' pain include:

a. a physiological cause, but a pgychological symptom
b. a psychological cause, but a physielogical symptom
- c. both psychological and physiological symptoms.
d. all of the above combinations are possible for psychosomatic pain
e. none of the above are correct .

~
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10. Research on the role of attention in the perception of pain has
led to interest in:

a/ acupuncture

b. hypnosis s
C. memory )
.d. individual differences

e. drugs

Shh

,
ek



o

.

12.

13.

14.

Which of ‘the following statements is false?

t

o m .
a. A1l three types of pain have sowe features in common.

b. Organic pain and psychogenic pain have a 1ot in common. !
c. Each type of pain has a distinct set of characteristics.
d. A characteristic is either present or absent in each type.
e. Not enough information in the unit to answer the question.

The psychiatric expression, "He's a real painiin the face",
refers to: - i

a0 ow

>

‘::V

. organic pain

psychosomatic pain
psychogenic pain

. both organic and psychosomatic pain
. both psychosomatic and psychogenic pain

\ ~*
patient describes his pain using a clenched fist.

example of:

o a0 o

. the pathway of pain

. the felt-self

. the pantomime of complaint
. the learned nature of pain

the cycle of pain.

Another name for the cerebral cortex is the :

Moo oo

Timbic system )
motor cortex s
basal ganglia

sensory cortex

brain tissue

.

e. Not enough information in the unit to answer the question.

This is an
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16.

17.

The ‘pantomime of complaint':

a. shows exactly where the physical damage causing the pain
is located. -

b. tells the doctor about the quality of patient's pam,..

¢. is usually inaccurate and therefore unimportant for the
diagnosis.

d. is confusing to the doctor and should be ignored.

e. is none of the above.

Choose the flow diagram that best represnts: the same 'pathway ‘
of pain as described in the unit.

a. . . ‘b, : .
0 , Lr
/ lieuron \ N Heuron.
Limbic Spim ' I
System Spinal
" ford . Cord
I ) ‘ ' Thatmus
Basal N
Cingits Thlmys o 1
- 1 b
. ~| Ceredrsl 3438} Limoic
\ : tortex Ganglta System
Cerevra) 4 .
Cortex B
> . —
C. I
"] Spinay Terebral Mt Linh) d
Nouron tord ThaVmus ‘:;..-(.. r»;q:h t,u,;
d‘
—af Lerebrsl
K Corten
\
Spinel )
Keurom Core Thates e s
Lirtele
teet] Sycism
e.’ Not enough information in the unit to answer the question.
. . . ..
- [
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» 18. Which flow diagram represent the same cycle of pa"l.n for an ulcer?

—_—
” ¢
- 4
» w
L 4 " '
! a. b. ) Autonomic
£ b ‘lervous
’ " System .
Fain trotions) . M
Arovsal Sweat
L3 ¢ Glands
\ cer 7 \
I 1 - I ] Event Gastro-
- Intestinal
Sueat Castro. Respiratfon| | Heart x ®roduction
fland Entestinal Rate fate \
1 ands Production .
L= L . J 3
¢ Aull:\nllt Fain
flervynus Respiration
. System - . Rate
I 1 Ulcer
Event 4 (st innal
=N Aroucat
deart
\ fite
T ;
s
. €. Sweeat !
- . - Glands »
. Respiration
Rate .
Heart ’
Rate o
A ]
Autonomic
. ’ tmotions) o
Event e Arovsa) > ;‘;::::l
Sastro-
¢ Intestinal = Vlcer = Pain
Production ]
L} A‘ -
d. .
R Autonomic | o Gastro-
Eootionsl Swcat Raspiration Heart
trent r_,, Srouss! m: r Clands |} ;nlul:m — metn, 25 tn vicer Lyl min

e. Not enough information in the unit to answer the question.
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Which of the following diagrams rep r.ent tie relationship among
the three types of pain?

¢, hot énough information in the an1t to answer the question.

20. The psychosomatic cycle:

21.

a. must happen only once to produce an ulcer.
b. must happen everytime a stressfu] event occurs to produce an

ulcer.

c. must happen all the time, whether a stressful event occurs or
not, to produce an ulcer. v

d. does not really have to occur to produce an ulcer.

e. Not enough information in the unit to answer the question.

Evidence that pain perception is 'learned' include:

1.
2.

3

4
a. 1, 2 and
b. 2, 3 and
c. 1, 2 and
d. 1, 3 and
e. all of t

The same psychosomatic pain is found in different
members of the same family. .
Gir1s and boys have different attitudes towards
pain.

. Different cultures have different attitudes towards

the same painful situation.

. An individual can be taught to control pain by

psychological techn1ques



. The 'felt-self' is located :

only in the right half of the brain.
on1y in the left half of the brain.
~in a small.strip of brain from ear to ear.

.-al1l over the surface area of the brain.
Not eneugh information in the unit to answer the quest1on

o ooOoow

. The physiological symptoms which accompany psychosdmatic pain
happpen is.a predictable pattern. Which Tist below best re-
presents that order for an ulcer?

a. emotion, pain, autonomic nervous system, heart rate, res-
piration rate, sweat glands, gastro-intestinal production,
ulcer.

b. emotion, heart rate, respiration rate, sweat glands, gastro-
intestinal production, autonomic nervous system, ulcer,
pain.

c. pain, emotion, autonomic nervobs system, heart rate, res-
piration rate, sweat glands, gastro- 1ntest1na1 production,
ulcer.

d. emotion, autonomic nervous system, heart rate, respiration <
rate, sweat glands, gastro-intestinal productien, ulcer,
pain.

e. Not enough information in the unit to answer the question.

' H
'Acute' pain and 'chronic' pain are different in terms of:

1. the length of time they last.
2. where they are located in the brain.
3. the physiological mechanisms they employ.
4. kinds of treatment they respond to.
.1 and 4 -
2 and 3 (
1, 2 and 3’

all of the above
none of the above

o Qa0 oo

Psychological components which influence the experience of pain are:

]
a. memory, attention, familial attitudes.
b. intelligence, attention, memory.
¢. meaning, attention, familial attitudes.
d. racial attitudes, intelligence, .meaning.
e. all of the above.



27.

28,

29.

* 30.

26,
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The neuron consists,of: .

. nucleus, dendrite, axon, Synapse.

. nucleus, spinal cord, thalmus, synapse.
. myelin sheath, dendrite, axon, nucleus.
. synapse, axon, dendrite, thalmus. -~ ~ -
. not enough 1nforma§ion in the unit to answer the question.

[}

" an oo

Dull and sharp pain are distinguished by:

the different parts of the brain in which they are located.
the type of neurons by which they travel.

. the amount of pressure that is applied to the skin.

. the amount of time the thalmus must be stimulated.

. not enough information in the unit to answer the question.

o Aadh oo

Which of the following statements is true?

. The site of psychosomatic and organic pain is always in the brain.
. Relief for all three types of pain is the same - prescription drugs
. Change in mood does not effect organic pain.

. Onset of psychogenic paih is not clearcut.

. Not enough information in the unit to answer the question.

oo oo

The 'felt-self' consists of:

. only the most important parts of the physical self.

. only the internal organs such as the kidney, heart, etc.

. the same parts as the physical self, but in the reverse order.
. the same parts as the physical self, but in no special order.
. not enough inform&@ion'in the unit to answer the question.

maon oy

According to the description of the 'felt-self':

. the joints are the most sensitive to pain.

. the hands are relatively insensitive to pain.

. the mouth is the most sensitive to pain.

. nausea is located in the stomach.

. not enough information in the unit to answer the question.

a0 oe
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EVALUATIVE QUESTIONNAIRE

Y
[

~ For each of the fo]1ow1ng statements, circle the number which best corresponds

to how you f ,

: | Disdgree Neutral
1. I spent a lot.of time examinihg the illustrations. 1 2 3
2. 1 found the-illustrations confusing. 1 2 3
3. There wasn't enough time to study the illustrations. , 1 2 3
4. 1 found the pictures helpful in remembering'the

material. . ' 1 2 3
5. When I answered the multiple-choice test, I tried °

to visualize in my mind the pictures. , 1 2 3
6. I ignored the illustrations. Sy 23

7.. 1 did not need to study the illustrations to answer
the multiple-choice questions. - I B4 3

-

8. When I answered the free-recall test, I tried to
© visualize in my mind the pictures. 1 2 3

9., Generally pictures help people to remember things. 1 2 3

10. Pictures are only good for decoration when you are
trying to study something. ‘ 1. -2 3

11. 1 spent more time trying to study the text than the o
illustrations. B 2 3

12. If I had known in advance that some questions would

refer to the pictures, I would have stud1ed them o
more closely. 1~ 2 3
'13. " Usually the text is more important than the pi‘ctures. 1 2 3
14. 1 thought the pictures were interesting. - /2 3
15. 1 theught the pictures were too complicated. : ] 2 3

O S S N

16. I have studied p1ct11res Tike this before in other
courses. . . o 2 3

1



