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JDefihition~of Imagery

Given that imagery‘is SO important in learning, you may'
then wonder if it is posgsible for humans to become trained
in skillfully producing images. Casual thought would indi-
cate that this could be achieved. Certainly you could try to
do this yourself by attempting to visualize mental pictures
when reading a text or other materials. For instance, when
Areading a history text, you could try to visualize mental
pictures or images of the significant events involving such
things as dipiomatic~negotiations, important battles, of
major cultural achievements. Even in mathematics, mental
imagéry is important; here you can visualize graphic pic=-
turesAof equations so that you can “see“ how one variable
changes as a conseguence of another. More generally, when
you can conveniently generate mental images of things or
events, you should do so as a powerful aid to bothhlearning
and memory .

Anyone who has ever had a dream knows what imagery is.
In recent years, there has been an active concern with de-
veloping theories about imagery and relating these to ver-
bal learning and retention theories (Adams, 1976, p. 185).

In_discussing the role of imagery, let me ask thiss
"How would you go about learning anything, from specific

items to numbers and pictures?" Let us suppose that you have




_'ten 1tems to remember. Tne followlng 1s an extremely good
‘(way to go ebout learnlng them, in faot, throughout grade:'
school this 1s one of the ways that we' are taught to learn.;; B

Flrst, you form the 1mage of a famlllar place, llke your B

kltchen, and then 1mag1ne each oi the ten 1tems and plaoelzd"’a

»”them in. a dletlnct 1ocatlon ‘in the kltohen 1mage. One in
"the oven, one, under the 31nk and §0: on.... At reoaii, you
«1meg1ne each 1mage agaln, 1mage the 1tem 1n the oven, the

”1tem under the sink, etc...&

Cloero recommended th4¢ the 1mage be v1v1d and dlstlnct. ,,?“"

' But be81des belng Just v1v1d, he sald that the 1mage should
3"be blzarre. Do not Just 31mply plaoe the 1tem under thetxu

A181nk put 1t in the: mouth of a: flvewlegged ‘dog weerlng ear-‘&t“"

- ~r1ngs (Adams, 1976, P. 276) Clcero belleved that the more‘ \ R

foutlandlsh the example that you use, the more ea31er 1t 1s
to reoall the 1tem. In other words, the way to recall better
_13 to be able to see" the obJeot. Thls v1sual a33001at10n

13 one of the most 1mportant foundatlons for learnlng

- ;through 1mages.¥9

3\ Imagery 1s one of the more elu31Ve-and complex toplcs
rn the experlmental psychology of learnlng and retenf:.:.on.x.‘ut«-"~
..How one encodes and decodes the nonverbal produots of past
“jfsensory experlence 1n relatlon to the present learnlng 81t~}é
uuatlon is: a dark Jungle of unknowns.,The most perplex1ng -
;problem in the: fleld of 1magery is the separatlon and oon~f“

' 'trol of verbal and 1maglnal 1nfluences on behav1or.
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Many of the findings on verbal learning and retention that
are ascribed to imagery can be equally ascribed to vérbal
mediators. But of course, a staunch advocate of imagery

could contend that verbal mediators are internal sequences

that have images associated with them as part of their
meaning, and it is these images that are the most funda-
mental influence for learning and retention (Adams, 1976, .
p. 280). It shéuld be stressed that the existence of the
experience of images cannot be questioned. Imagery is a
persuasive form of experience and is cleafly of utmost
importance to humans (Pylyshyn, 1973).

Zenon Pylyshyn, in regard to jgst what imagery is
and does states, |

Any analysis of the nature and role of imagery
is fraught with difficulty. The concept itself
proves difficult to pin down. Is a visual im=-
age like some concievable picture? If not, then
in which ways must it differ? Could it, for
example, represent abstract relations or must
the relations in the image be of an iconic or
geometric variety? Is an entire image available
at once-as a spatiacally parallel static pic=-
ture- or do parts of it come and go? If parts
can be added or deleted at will, must such
parts be pictoral segments, or can they be more
abstract segments? -Could one , for example,
concieve two images of the identical chess-
board with one image containing the relation
'is attacked by' and the other not containing
it? If so, then in what sense could such a re=
lation be said to be 'in the image'!? Must images
in some important sense be specific, as im-
plied by such phrases as visual image, auditory
image, etc... And finally, must images al-

ways be conscious? Can one, for example, make
intelligible the notion of an unconscious
visual image? (Pylyshyn, 1973).




As 1is appafent, guestions that are asked about imagery
imply disputed views about the role that imagery plays in
regafd to memory and learning. Depending on the situation,
there are théorists who support the role of imagery as
being real and aé a mediator in learning and, in turn,
those whq reject it. For even though the existance of im-
age?y cannot be questioned, there are opposing theories
concerning the role imagery has in learning andAmemory.

If you aoubt the role of mental imagery'ih memory,
then ask yourself how you know_the answer to this question:
"How many windows do you have in your house?”" Almost
certainly; you have made a deliberate count éf your windows
'so a verbal response from previous experience is not avail~
able to you in memory. What is available t§ you ére the
products of sensory experience with your house, which are
memory images with spatial representation. To be able to 
answer the gquestion posed, you have to, in a manner that
is hardly understood at all, stroll through a mental image
of your house (Adams, 1976, p. 274). B

Similarly,‘Bahrick and Boucher (1968) argue in fav~
or of an "image retrieval before perception’ view. If one
is asked.to:fecall the color of a couch in the living rooﬁ
of a friend's home, it is likelj that the verbal response
occurs at the time of recall and is based upon stored
visual information (Pylyshyn, 1973).180 this sight or

visuel aspect of learning is extremely important to the




learning process. If we go back to the already mentioned
example of telling the number of windows in the house,

this aspect is proven. We need to "see" the house in our
mind'before any attempt can be made to count the windows.

In a more direct definition, by mental image we mean,
"the kind of pictoral representation or arrangement which
humens can construct on the basis of their own self-in-
struction" (Millar, 1968, p. 55). Examples of this are wher
you visualize sitting down to a juicy steak dinner, or,
on the basis of instruction from someone else, conjure up
a mental picture of some event or thing.

Traditionally, images have appeared in theories of
memory in either of two forms. The first instance involves
the wax tablet model in which perceptlons and sensory in-
puts were etched on the mind and were remembered as long
as the image percisted. Perceptions are remembered be-
caﬁse we would then have a picture of it in our minds.

The other role that imagery has assumed in memory
models is that of a mediator. In association memory models
imagery has been considered an effective means of con~
necting items to be remembered, and even though the input
and output modes may be verbal, the mediating mechanisms
may be non-verbal (Peterson, 1972). In other words, the
input to us may be someone, say a teacher, telllng us a
list of dates or catagories. Obviously, it is given to us

in a verbal manner. We hear the list of objects to be




remembered. When it comes time to recall these items, the
output>can be verbal. We repeat the words back to the -
teacher or the class. The arguement that imagery is a med=-
iator implies that imagery interacts with the items in
betweeﬁ our hearing them and our repitition of them, Im~-
agery becomes the organizer of the items in our memory.
This is what is meant by saying that the mediating mechane-
isms may be non-verbal. o |

Thus, perceptual or motor events which are function-
ally equivelént with respect to indicating or leading to
functionally similar changes in the-organism's enviroment
might become represented as unique non-verbal concepts
(images). Any perception that we have as a fesult of our
interéction with the enviroment around us becomes part of .
and is érounded in the structures in our memory called
images. As soon as a person has percieved some object or
event there immediately is an image associated with the
perception and it is this image that is brought forth
when the event is to be recalled again. Such a view is
in agreement with Newell and Simon's (1972) position
which postulates that a single set of internal symbolic
structures provides the most parsiminous account for both
thought and the deep structure of language. It also re=-
ceives support from evidence (Macnamara, 1972) that
children develope conceptual or semantic structurés prigr

to learning the related linguistic signs (Pylyshyn, 1973).




This is to say, as Newell and Simon state, that any object
that we percieve is not just remembered as that object,
rather{-we associate it with a mental picture which en-
ablés us to recall the object with better efficiency and
clearness. To go further, this "set of internal symbolic
structures™” {i@ages), become thé basis for thought and
for our own 1anguage. Any object percieved is represented
in our memory by some sort of image or picture. When it
is time to recall the object and convéy it to others, we
have a picture of thé object. While speaking, all we have
to do is "read off" the image or picture.

So it is .apparent that there is a general consensus
in psychology that the source of the image is concrete
sensory experience, and.through this experience, the image
becomes part of our memory in some way. Imagery and retena‘
tion are“positively related. The relationship embodies a
to=be-remembered verBal item in an image. The image, there-d
fore, has the same requirements as a natural language
mediator, if it is to be effective the imége must be re~-
membered, as must the method for decoding it (Adams, 1976,

p.‘282),




History of Thought on Imagery

' There has been a genefal interest in imagery through-
out history. Dating back to the éarly philosophers, the
roie'and the essence of imagery have been questions of
interest.

ﬁAristotle; for example, believed that remembering,
like dreaming, arises tfrom the affects of sensing that
persists after the object is removed. Sensory stimulation
"stamps in', as it were, an "impression of the percept.”
These traces of former movement, as Aristotle suggests,
are 1mages which form the basis for rememberlng. He bellev—
ed that there is a falnter contlnuatlon of original move-
ments tnrough 1mages. Arlstotle goes on to say,
Thought requires sensory experiences with
which to work; and sensation léads to its
der1v1t1ve-1mag1natlon, which in turn
leads to memory. The materials for thought
"are supplied by the imagination. In this
~case, images serve as perception. Think-
ing depends on the retention of images,
which are molded by thought into rela-
tions and patterns, so that there is not

merely a flux of images but a meaningful
organization of them (Watson, 1971, p.b65).

I believe that Aristotle's insistance that images
are necessary for thought is worth stressing. Hé leaves

no doubt about his position that thinkiﬁg takes place in




images and ﬁever without them. This influence by Aristotle
was to have a large éffect on the thinking of philosophers
and psychologists alike for many years to come. Aristotle
set the stage for positive thought’on imégery. Philosophers
following Aristotle adopted his viewpoint and kept the no-
tion alive thaf the use of imagerﬁ is ﬁecessary for any
kind of thought. To this day, many theorists now seé thé
"sensory register" as the first step to short and long term
memory. This theory has been influenced by Aristotle be~
cause of his strong views on imagery. Aristotle said that
all perceptions are stamped inté our minds and we can recalfl
those objects even when they are not present to us anymore.
It is from this sensory register that memory, both short
term and 16ng term evolves.

Cicero relates to us the principles of this memory
technique using the visual system. He says that the most
complete pictures are formed in our minds of the things
that have been conveyed to them and have been imprinted
on to them by the senses, but the keenest of all our senses
is the sense of sight. And that, consequently, perceptions
percieved by the ears or by reflection can be most easily
retained in the mind if they are also conveyed to the mind
by the mediation of the eyes. "The result of this is that
the images not seen and not lying in the field of visual

discernment are marked by a sort of outline and image and




10

|
|
i
shape 80! that ‘we can- keep hold of 1t by an act of s1ght as
‘1t were™ (Adams, 1976, P 275) Though 1t 1s true that '
perceptlons percleved by the eyes are more eas1ly retaln—]
ed, retentlon by other sense organs, llke the ears, can
be poss1ble. It 1s my arguement though that retentlon is
. eas1er and more d1st1nct 1f the perceptlon 1s medlated byh
the eyes. N ) ; - . A
'g Further along 1n the h1story of thought on 1magery,e
Empedocles had supposed that obJects g1ve off effluences-’
that act upon the senses to furnlsh knowledge. Follow1ng s
thls lead,lDemocrltus descrlbed the1r prOJectlon as- falnt;
:1mages. Sensatlon and perceptlon 1nvolve the contact of
non-bodlly atoms w1th those of the body. The 1mpress1on
1that the1r 1nteractlon produces spreads or reverberatesl
throughout the body. An external thlng is percleved be- .
cause the atoms from the obJect pass through the organs
of the body to thie mlnd (Watson, 1971, p. 6) DR
-, Contemporary thought on thls posltlon cen be found
’1n Atwood (1971) who states that the most elementary ques- a
‘tion whlch can be’ asked about 1mage v1sua11zat10n is
'~"does the'mnemonlc 1mage-actually 1nvolve the v1sual
'system9" Us1ng a. method of selectlve 1nterference, he
3gathers ev1dence whlch leads him to conclude that to a .
large extent ‘it does.'Helwrltes,f"Verhal materlalvmay be\;

- recoded into. a wisual image and encoded into memory as a
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primarily visual schema. During recall, the schema is de~
coded once again into verbal symbols" (Pylyshyn, 1973).

Interpretations and opinions as to just what imagery
actually was continued through history. But it was not
until 1882 and Galton that modern interest in imagery
realiy qiygloped. |

Galton became interested in the problem of visual
mental imagery because he thought that demonstrations of
its presence in varing degrees might help to establish
an essential difference in the mental operations. of
different men. Galton devised a questionnaire which con~-
tained various éituatidﬁs for which his subjects were to
try to form images. His subjedts were to say whether the
image that they had was dim or clear, the objects ill or
well defined, and the like. From the results of this
study, Galton found distinct imagery types. He stressed
that there was a graduation of clarity of imagery from
distinct to faint. Future work by Galton showed that
imagery falls not into types, but it is more or less
distributed in the population with the great majority
having some, but not much capacity for it (Watson, 1971,
pe 217)

As you may expect, the supporters of imagery did have
their opposition. One suchAgroup, in Germany, became

known as the Wurzburg School. Closely identified with the
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“Wurzburg Schoql is the conception of what came to be
called "imageless thought." This school of thought dealt
with‘knéwledge as the repfésentation od meanings in think~
ing that did not seem to be carried out b& specific
imaé;s (Watson, 1971, p. 300). The influence of this
attitude le@ to a general disinterest about the use

of imagery.

A Another area of thoﬁght that has been devastating
to the theory of imagery began in the early Twentieth
Century, This "new psychology” developed by John Watson
was behaviorism. The méin emphasis of behaviorism, as

Watson stated is as follows:

Psychology as the behaviorist views it
is a purely objective experimental
branch of natural science, 1lts theoret-
ical goal is the prediction and control
of behavior. Introspection forms no es-
sential part of its methods, nor is the
scientific value of its data dependent
upon- the readiness with which they lend
themselves to interpretation in terms of
consciousness (Watson, 1971, p. L17).

‘Watson was trying to re-direct the entire focus of
psychology. Lt was his opinion that psychology had failed
in its previous fifty years to establish itself as an
experimental sort of science. Watsdh'insisted that for

psychology to become an experimental science it must

discard consciousness. He further said, iThe time seems
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to have come when psychology must discard all references
to consciousness; when it need no longer delude itself
into thinking that the object of observation is mental
states™ (Watson, 1971, p. 418).

This viewpoint was damaging to the field of imagery;-
Watson was beginning to convince people that anything
concerning the mind was outside the rational world,
dwelling instead in the dark with ghosts and géblins, He
argued that the whole issue of introspection should and
could be ignored by focusing on behavior to the exclusion
of all else. |

Watson's view quickly dominated psychology shapiﬁg
a new interest which was to eventually to become strong-
er than any other especially in the United States. This
mass spread of behaviorism caused thought on imagery to
be put aside for over thirty years. For it is only in the
past few years that a renewed interest in imagery has come

about.
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Contem@orary Thought On Imagery

- Another man in disagreement with the need for images
to be present .in thinking was Baylor. Opposing imagery
Baylor (1972) said, "ﬁor one thing, visual mental imagery
is just anothér représentational system, even though it
is used because it is conveﬁient to use" (Pylyshyn, 1973).
In other words, the image has lost all its picturewlike
gualities and has become a data structure. In fact, it
can be put into a one=to=one correspondanceuwifh a finite
list of propositions. Thus it becomes more like a des~
cription than a picture. Also, "seeing the image" has
been replaced by a set of common elementary mechanical -
operatioﬁs. Pylyshyn (1973) answers back against Baylor's
arguement by pointing out that Baylor eliminated all
refefence to the perceptual process. But virtually all
the informal definitions mentioned earlier stated that
perception is involved with imagery. Consequently, Pyly-
shyn has to’conclude that Baylor's representation has
little to do with what is meant by the term "image"
(Pylyshyn, 1973). .

As argued before, ﬁerception'and sensation are very

influential in the use of imagery,'For example, in
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discussing the use of the "one-bun" rhymning mnemonic useéd

by his subjects, Bulgeski(ﬁ?é&) stated,
The most oonvincing.evidence regarding
imagery comes$ from the reports of the
many subjects who expressed the beliefs
that they didn't know some or any of the
words when either the original learning
or the recall tests began. They would"
then mumble the numeral, state the rhyme
word, and then report, "Oh yes, hen-ski”.
They asserted that the little hen on
the skis had to appear before they could
report "ski" (Pylyshyn, 1973).

Images can be extremely vivid and therefore helpful
 in recalling objects as was shown in the study by Bul-
gelski (1968). It is the degree of vividness which determ=
ines the rate of learning and recall when imagery is used
as a mnemonic.

- There were a number of investigations in the 1930!'s
" which focused on "eidetic" imagery. Images are said to be
eidetic when they are so vivid that the person is able to
"read off" unfamiliar items from a picture shown just
previously. The clarity is so real that the subject can
point to small details located in specific directions as
if the picture was still present (Millar, ﬁ968, p. 146).

Images can be spatially related to each other and
to the individual. They can be so vivid that a child can

even reach for candy that he has seen being put into a

cabinet and will run straight into the room to it when
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the door is opened. Also, people can see ‘the broken vass
still standing on the table if they try.

giln line with this, the thrust of Bulgelski's (1968)
stud& i; to show the inadequacy of theories of learning
and memory which rely exclusively on postulating assocl=-
ations among words. From this aspect, he adopts another
position: thaf all learning and memory takes place exclu~-
sively through the mediation of either imgges or of images
that have words as their method of output. In fact, it
appears that most psychologists working on imagery today
believe in the assumption that there are no other forﬁs
of mental representation other than these two means.

Bulgelski relates this concept to deaf students by
saying that if théy truely havé no speeéh or verbal
capacity, and can learn certain kinds of materials, the
conclusion that imagery was being used seems logical.

It is logical only if we accept that images and words ex-
haust the’évéiiable forms of mental representation
(PylyshynQ 1973).

The issue that words and images are the only forms
of mental representation, or, the dual encoding hypoth-
esis (Pavio, 1971), tends to be the basis of all argue-
ments supporting imagery. This system proposes that ob;
jects, pictures,'and to . a lesser extent concrete words,

can be encoded in two different ways; one involving a




17

non~vefbal code, the image, and the pther involving a
verbal éode. While the dual code may exist (Pavio and
Csapo, 1973), it is entirely possiblemthat the advantage
~ fof‘itgms so encoded stems not from the availability of
both codes, but instead from the operation of one-

the imaginal code (Hashler, Reibman and Wren, 1973).

So even though there ére two forms of mental representa-
tion, images and words, the code that is the most effi-

‘cient and useful isathé code which uééé imagery as its
“mediator" f
.‘Begg (1973)? in particular, has argued that»th% ima+4
ginal coae has a dual advantage over the verbal codéng
system. First, an imaée is more flexible in thét‘it!can
easily integrate new memvers'intorthe‘unit; and sec~-
ondly, each component of the image is a more effective
cue for redintigrating the remaining cdmponents (Hashlerr
Reibman and Wren, 1973).

In an image, it is easier to use one .part of the

3

image as a cue or "stimulus"'for remembering other parts
Lf you remember one paft of the mental picture; the
other components of it will fall into place more easily.
In the verbal coding system "one part of fhe picture”
would be a word., If you were‘to remember this éentenée,
M"The boy on the réd bicycle drove through the yard in

front of the yellow house with black shutters', the cue
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or stimulus would be senething 1ikejﬁheuaeh'er-ﬂbiejéle"'
'These cues, more than llkely, would not brlng about re-
collectlon of the entlre sentence. Whereas an 1mage of
ithe sentence or the same woulq glyelyou:a~p;cture of the .
:,entlre ‘event. | | - h. SR |

There are several thlngs ‘to notlce about the concept-
vtien of an,lmage. Flrst,_lt is obgeetlvefln:pr}nclple
becauSe.it detives fron expénience;gSecond, it does not
neceasarily imply that conscieusneas'and images‘are the
isame, there is no. reason why one cannct have an unconsc1oue
'1mage. Thlrd, ‘an 1mage is not necessarlly 8 olear photo-
graph in the head It does not have to be a clear cut
representatlon (Adams, 1976, p. 185). '

To summarlze, we have argued that functlonal mental
. representatlon is .not to be 1dent1f1ed w1th the input to
&a perceptual stage. In other words,amental representatlon
' ’or,imagery, is not just a way in whleh;we,"plck<up“ sen- ﬂ
‘eatiOns*or pereeptions andnthen eend it to our memdry.f
lmagery accompllshes much more than that. lmagery, as 1
sald, is also 1dent1f1ed w1th the output to a perceptual
stage. Once we. have - retalned a perceptlon, it is imagery il
:Whlch brlngs 1t 1nto cons01ousness agaln. lmagery also 1eta>'
-us comblne several perceptlons 1nto an organlzed whole '
awhlch we ‘can. convey at any partlcular moment. "If we'.

cou;d,thlnk pf funet;onal:;magesuln-thls sense we would. -
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have removed the disturbing duality of 'image', at the
same time, we would have answered somé of the gquestions
referred to earlier: An image in our sense can certainly
be selective, generic, abstract, and even unconscious”
(Pylyshyn, 1973). ,

The imagé can be all of these. While this may be the
case, we still have to remember that imagery is a way
of ‘conveying perceptions. [t is the input into what I
believe is language. Verbal ability or linguistic ability
obviously is the basis‘for communication. By verbal abil-
ity I mean theiprocess in which a person communicates to
others. Not just in memorizing words and objects, but the
way that a person can look at a scene or an object and
then be able to_describe it. I am not talkingAabout lan~-
guage in the sense of semantics or the modes of communi~-
cation. Rather, I’am speaking of something deeper and
more basic than the ability to attach a specific word to
an object. Actually, imagery is the "deep structure" of
language (Pylyshyn, 1973). Here 1is where imagery comes in=-
to play. |

As I already disousséd, imagery is a positive in=-
fluence on memory. It has facillitaﬁing powers when used
to aid memory and recall, But 1 believe that imagery 1s
also related to verbal ability. For example: there is no

way that humans would be able to communicate by speech
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.w1thout the use of 1magery. If man could not recall the
language symbols of speolflc obJects in hls enviroment, 1t
Vwould not mean much even 1f he had the ablllty to make
. audlble sounds. We need the memory avallable to us to assoc=
‘olate sp801flc-words w1thﬁthe obJects3thgt we have ;n our
énvironont. E B | o

It is my oontention‘that sinoe«imoéery faoillifatosv
momory, it can also have’ the same effect on the verbal
ablllty process of humans. | e |

If 8 person has the ablllty to use 1magery to a hlgh |
| 1evel, then my: contentlon 1s that the person's verbal abll-
1ty w1ll be high. Thls is assumlng that there ‘are no
phy81ca1 hanﬁlcaps whlch would llmlt the level of verbal
ablllty in a person.l'\ . ;

When a- person talks or‘trles to enplaln a- cortalnA
event or obgect, it is benef1c1al to ”see a plcture of
the event in the mlnd when d01ng so.pAn event or obJect is-
much easier to discuss and is dlscussed more coherently if -
the event 13 ”descrlbed" 1n an. 1mage than 1if the person :
-had to ramble on w1thout any image gulde.

Before -a person can .talk about an obgeot or.event
in a speclflc 1anguage, he flrst must have the ablllty to
farrange hls conoepts or 1deas in hlS mlnd to glve them'
some order or clarlty. Imagery, I belleve, 1s the medlator

ffor,thls process.,lf a pepson can 1mage 1n'h;s_mlnd, this
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would create a more ordered pattern of events for him and
thus would allow him to be more fluent in conveying them
to others. Therefore, if a person has been trained to use
imagery, and he is relatively good at it, I believe his
verbal ability will be higher and more efficient than others
who do not have the ability to use imagery.

Much of the modern revival of interest in imagery
is due to Allen Pavio, Pavio's theory is based on the dual
coding hypothesis, which has both images and verbal pro-
cesses as codes, with the degree that these two codes
operate depending on the type of material.

Pavio (1969) pits his defense of mental imagery
against the word aésociation approach. He says, "One can
respond_verbally to pictures as well as to words and so,
by anology, one's verbal response could just as logically
be mediated by~menta1 représentations. Thus we can add
images to the list of mental representations" (Pylyshyn,
1973) . |

Since Pavio's revived interest into this area, the
use and effectiveness of imagery has risen. The same could
be said about the role of imagery in other cogﬁitive tasks
including the learning of paired aésociatese

It is at this point that I wish to apply the use of
imagery specifically to my study. It has already been doc-

umented that the use of imagery facillitates learning.




22

We have seen this in'past research. But what aboﬁt of re=~
tarded children? Can the use of imagery increase.the amount
of’linguistic4ébility thaf‘the retardéd child can achieve?
Can imagery become the mediator to allow a retarded child
to improve in verbal abilify? I beliéve that it can.
Bulgelski (1969) Bugelski, Kidd and Segman (1968) and
Pavio (1968) have shown thatvretardedlsubjects tauéht a
rhyme  and instructed to use imagery are superior in recall
to those not learning the rhyme and réceiving only stan-
dard pairedaassqciate instructions (Lebrate and Ellis,
1974, . 704). o

Perhaps the most impﬁrtant asyect of results in this
area is the fact that imagery-mnemonic pre-training sub-
stantially facillitates the learning and/or memory of
retarded persons. Without such tréihing'the retarded persons
perform quite poorly. It seems that the use of imagery can,
faciilitate the learning of retarded persons.

A second important finding is that retarded persons
apparently are unable to follow verbal insﬁructions to
image and to use these images to mediate their 1eafning
with visual gids. With just verbal instructions, the re-
tarded subject usually performs poorly. But when given
actual pictures, the memory of which may providé an image,
their performance is greatly facillifatéd, presumably as

a result of imagery mediation (Lebrate and Ellis, 1974).
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These results clearly;show that the visual imagery
mneMohié één,be taught £§ méntal1y retarded persons. How-
ever, it is apparentiy:pecessary_to use "imagéry crutches"
in teaching the ﬁgé ofvfhis pfocess to‘the retarded sub-.
ject. The preséntation of these'pictpréé would provide
memory images which could be used in the mediation of
subsequent leérnihg énd‘that this wquid furfher prime
the imaging behavior of the retarded student.

Two studied tend to bear this ¢pinion out. Taylor,
Josberger aﬁd Knowlton (1972) and Yarmey and Bowen (1972)
have found that_retarded.subjects afé also able to utilize
non-vgrbal imagery as a mediator to facillitate iearning.
Taylor, Josbergertahd Knowlton (1972), compared the
.effééts of imagery elaboration, verbal,elaborati@n;.and
répitition on the paired~éssociate_learning of educablé'
mentally"retardéd (EMR) children and found a significant
superiority of "the elaboration groups over the repitition
control groups.

Yarmey and Bowen (1972) demonstrétéd the équal im=.
provement in thé paired-associate performance.bf retarded
subjects given intentional énd incidental imagery instruc-
tions relative to that of éontrol (no imagery)‘subjects.
In addition,  the perférmance of the refarded éubjects

improved with practice and the continued use of imagery

(Lebrate and Ellis,'1974, pP. 704~713).
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In support of the preceeding theories, we know that
all men have a brain. Though there may be a difference in
degree-sometimes vast-there is not a difference in kind
among men concerning the brain. A retarded child, obviously,
differs in degree from non~retarded children in terms of
brainAcapacity- and performance. But to some degree they ‘
do posess a functioning brain which can and does perform
like any other brain. Along with the brain, no matter to
what degree, ﬁan posesseé certain other qualities. Among
them are long and short term memory, imagination, concept~
ualization, and problem solving devices.

A retarded child has the potential to develope all
these qualities. They may not be able to develope them
to the same performance level as other men, but they do
have the possibility and the right to be able to develope
to their own capacities and potential. It is my contention
that if a retarded child is taught to use any of these
gualities, his performance aﬁd gquality of work will im~-
prove.

In this instance, I am concerned with imagery. Every-
one has the potential to use imageryAwhetherkthe person
actually uses it or not. The same is true with the retarded
child. It is my arguement that a retarded child can learn
to use imagery and can practice the use of it to develope

and improve other areas.
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I have already staﬁed that imagery and verbal ability
are somehow linked. Whether they work together or act upon -
each othef is debatable. But there is a relationship.

"If it is&assumed that the two are_related, then there
is a logical conclusion if this statement is drawn out:
ir bj some means you can teach aAfefarded child to use
imagery-by use of pictures, objects, drawings etc.-then
once it is learned, the use of this quality‘can,be‘imprOVed
with practice (The more you‘praétice,ﬁthe betﬁer you get
at it; Practice makes perfect).

‘So, consider the relationship between imagery and
verbal abilitye‘lf the uée of'imégery is improved, then the
verbal ability of the child, theoretically, should improve.
Maybevnot drastically, but any improvement in verbal ability
and techniques is positive. If this correlation>is found
to be true, the practical implications of such a finding
wghld be innumerous. The benéfits of applying it to our
educational system or even for younger children ’not in
school would be large.

With the:evidence already stated that the use and
‘praqtice of imagery can facillitate learning=-both verbal
and non-verbal-in retarded sfudenté, I am prepared to
‘attempt it in a study. My hypothesis is that if it is
possible tofwork”wiﬁh retarded children in the use of

imagery, and if this uée of imagery improves, then this
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improvement. will cause aﬁ’in¢féagg,in their verbal ability.

also.
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Method.

Subjects. Subjects are four male and six female
retarded students from Tenth Street Grade'SchOCI in |
Jéspér, Indiana. The ages of the students range from six
to twelve years. All subjects are in the Educable Mentally
Retarded (EMR) class and their I.Q.'s range from 53 to
8ly. -

The subjects were selected to be'ih the study because
of my familiarity with the class. The ten students are
the entire class at the school, so ﬁherefore, they were

not randomly selected.

Material. The initial material used in this study

was the Parsons Language Sample (PLS), authored by

Joseph E. Spradlin. The purpose of this test is to assess
the speech and language development of retarded children
between the ages of six and fifteen.

"The behavioral system used in developing the PLS
was drewn primarily from B.F. Skinner. The author selected
the Skinnerian model primarily because of its emphasis
on the environmental conditions inder which language
behavior occurs" (Spradlin, 1963).

The development of the PLS was an attempt to devise
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subsets and test‘itemsﬂwhich sample 1angu§ge behavior,
All of the subsets used in the original test are not
béing used in this study. The subsets which are used in
this_study are: Tact, Echoic, Intraverbal, end Intravérbal
Gesture (See Appendix A for PLS). o

One reason why thls test was chosen to be used was
because the magorlty of tests which could be glven to the
students require a psychometrist to admlnlster the test and
therefore were unavailable to me.

A secondrreésén for choosing this test was because thé
PLS is composed so fhat it is specifically for retarded
children from the ages six to fifteen.

' Thirdly, an initial examination of the reliabilitj
of the several PﬁS subsets was made in.térms of split
half coefficients computed from daté obtained from the
PLS administration to the 275 subjects in the initial test
(See Table 1.4 on page 19, Journal of Speech and Hearing
Disorders, 1963)9 |

“Th@ low split half coefficients wéfe obtained for the
twvaand subsets, cbrrelatibns of’.éS for ﬁhe vocal scoring
and .17 for the nen=vocal scorlng. The coefflclents were
all above .90 for the three subsets of the vocal section
of the PLS. The correlations for the three subsets of the

non-vocal sections are all above .8BL. When the Spearman-
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| Brown correlatdon formula for double test 1ength was -

\'.'applled,'the rellablllty coefflclents for the three vocal

: 5
;»subsets were a%l above: .95 The Spearman-Brown coefflclents

for the three non-vocal subsets were all above..91.

&ddltlonelly, the correlatlonal data (shown 1n Table

o1 6 on page 22, Journal of Speech and Hearlng Dlsorders, P | IR

1963) once agaln 1ndlcate that the measures of the PLS
?fhave generally hlgh retest stablllty eVen on a restrlcted
samplee Subtest test-retest correlatlons nange fromv.82 to
.96 for the vocal subsets and from 59 to 89 for the - l
nonmvocal subsets. The rellsblllty coefflclents for the
comp051te vocal, comp051te non-vocel, and total PL& are’ "d‘
» 93, e92, and 93 respectlvely.~ 7,‘4 | B

The follow1ng 1s a; rev1ew of each subset of the PLS

'u'used in: thls study. S

{ Tact Subset The tact subset cons1sts ef 28 obgects or.

}

fplctures whlch are named by the chlldren.”"Seven 1tems'A‘f
i_1nvolve real obgects, seven 1nvolve mlnlature obgects,v
vseven 1nvolve colored plctures and seven 1nv01ve non-color—
fed plctures. The examlner shows the Chlld each obJect or :
plcture 1nd1v1dually. Upon presentlng each 1tem the exam- 14
v“;lner-says,“*What 1s 1t9' or 'tht do you call 1t?'; If the

'f_chlld does not respond the examlner repeats the questlon.f”

A'The examlner accepts any response glven by the chlld After -

"fthe chlld has responded, the examlner says,"good' or
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”‘dlflts whlch the Chlld is requested to repeat The 1tems

1ndlcates approval to. the chlld and hands the chlld the

- ob;ect for: 1nspect10n. As soon ‘as pos51b1e, the examlnerjnl
: retrleves the obgect and proceeds to the next 1tem. If- the

‘ subJect does not respond to any of the flrst flve 1tems S
' the" examlner proceeds to the next subset" (Spradlln, 1963)

Ech01c Subset.v"The Ech01c subset cons1sts of 2z 1tems.

The flrst ten 1tems con31st 01 words and sentences of vary~
_1ng degrees of complex1ty whlch the chlld 1s requested to
'repeat. Each word or sentence is 1ntrodueed by the: command

"say'. The follow1ng twelve 1tems con31st of a series of .

renge 1n dlfflculty from one to six dlglts..The examlner‘“
'.presents the words,usentences and dlglts only once.. The

chlld's response 1s class1f1ed as approprlate 1f the words,‘
sentences and numbers are repeated as the stlmulus is glv-‘,
':en. Prov1ded that the Chlld'S speech 1s 1nte111g1b1e, errors
in artlculatlon are allowed" (Spradlln, 1963) If the ‘ '
subJect glves three 1ncorrect answers 1n a row,‘the ex-

_emlner:goes.on to the next-sectlon-of~the subset.‘

IntraverbaihSubset.t"The 1ntraverbal subset s com;
posed of 29 1tems whlch sample the chlld's vocal response'
to vocal stlmull. For the flrst seven 1tems, the examlner .
_ asks the chlld s1mpie questlons‘such as, 'What do we do
when we are hungryQ'  The next slxteen 1tems present the

"Chlld w1th an 1ncomplete sentence such as, ‘The flag is
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“red, 'wnite'ano ' ) ~}!; The ilnal 31x 1tems are
questlons concernlng similarity suoh as, 'In what way
- are a dog and a cet allke?? If the Ohlld does not. respond_

thre' questron.ls repeetedc” (Sprad;ln, 1963).“Ifrthe_
».su@ﬁe¢f“gises7no‘COrreeﬁ reSﬁOnSes»to ﬁhe first five R
_items, the examlner moves. on to the next sectlon of the
subset If one ‘or more. of tne flrst flve 1tems are
~answered correctly, all of the remaining 1tems are
vasked by the examlner. | |

Intraverbal Gesture._”The lntraverbal*GeSture

subset con51sts of 2u questlons whlch can be answered
with - elther a; verbal or gestural response. Some questlons
are:. 'Where is your ear?' or' 'What do. you do w1th a
Vhandkercnlef?'. If the subgect glves no response to “
‘the first flve 1tems, the experlmenter stops glVlng
“items in ‘this _subset." (spradlin, 1%3) ' |

Imagerv Tasks. A second type of materlai used was .

a set of tasks 1nvolv1ng 1magery. Ba31cally, they were‘
preclse pract;ce.se331ons_for the students in the use
of‘imagery. Tney-Were used as drills for ﬁhe sfudents..
‘Durlng the - drllls for 1magery, data was collected on the
performance of the subject in terms of how many items |
are correctly determlned when;us;ng 1mager&;‘Tnis en-:
'ebleq tnesexperiﬁenfer to determineeif any imbrovement”w

- -wWas made by the'subjeot in terms of‘improveﬁent‘in the
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use of imagery. The imagery tasks used are:

(1) Have eight objects (toys, games, pencils, etc.)
in front of the subject. Remove one object and have the

subject tell the examiner which one is missing.

{2) Have the subject study a group of sixteen objects
for thirty seconds. Cover up the objects and have the sub-

ject recall as many as possible.

{(3) Have the subject recall five objects that are

in their own home and describe each one.

Procedure. A matched group design was used. Matching
was accomplished according to the subject!s I.Q. which
had been tested by the Special Education teacher at
Tenth Street School. The experimeﬁter gave all of the
subjects, both in the control group and the experimental

group, the Parsons Language Sample testing for initial

speech and language ability levels for the children.
Then, for a period of four weeks (twice a week), there
was & training period for the experimental group. This
training consisted of bi-weekly meetings which lasted for
twenty minutes with each subject, in which all three
imagery tasks were practiced as many'times as the time

period allowed. The control group did not recieve the
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imégery training sessions. The other children in the
class (both in the control group and thé‘experimental
group) continued the same daily schedule as usual
during the imagery training which consisted of inter-
action with the teacher and the other students.

At the end of the training seséions, the Parsons

Language Sample was given to the subjects in both groups

again. The reason for test repitition was to see if
any improvement was made by the subjects after the
training period with imagery was completed.

"Bxpected Results. There are a variety of results

that I expect from this study. First of all, I think
this4study will show that you can improve the use of
imagéry through practice.

Secondly, I think that imagery can facillitate

the improvement of verbal ébility améngeretarded stud-

ents. I would expect the results from the Parsons

Language Sample to shbw that there was a significant
improvement by'the eﬁperiméntal group after they went
through the imagery training sessioﬁé.

In conclusion, itihas‘alraedy been shown that imag-||.
ery can facillitate.memqryf~But imagery can also be a
"link to verbai ability. A person‘whoAis capable of using
imagery effectively should do well on a verbal ability

test which in this study is the Parsons Language Sample.
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Results

A one.waj'anelysis‘of variance?ﬁHays; 1963,“p.~3?1}:
.was'geed_to-analyze the:average,reepoﬁses per day by thei;A
‘experimental group oﬁ(Imagery Task Two. These responses

are showﬁ~inATeble 1. Imagery Task Two consisted.of

jlnserttTable"1 about\here;

k the subgects v1ew1ng sikteen. 1tems'set before them for

a perlod of thlrty seconds. When the speclfled tlme pass~‘
ed, ‘the obgeots were coverea by the experlmenter. ubgects
vﬁere then asked to reoall as many- obJeots from the group
asg p0381b1e. The correct number of responses per day
-were collected by the experlmenter. The raw scores for
Imagery Task Two are shown in- Flgures 1 through 5. ‘The |
flgures show the responses by ‘the flve subgects ‘in the

i experlmental group for the perlod of four, tralnlng days.
For Imagery Task Two, “the results of the one way
.analy31s of varlance did not show a. 31gn1flcant dlffer-
’ence among the experlmental group s tendency to 1mprove
‘1n the use of ,imagery- over the perlod of tralnlng days,
_F(3 12) =2.72,. P> 05. However, 1t was “Poind that there

.was a 81gn1flcant subaect effect in the tralnlng oi
_1magery ablllty, F(u,12) 10 89, P (.001. CSee*Appendlx B

forxSﬂmmary Table for Analy31s of Varlance) The$81gn1110an"




,.Subjeqts in Experiméptal,@foup

Table 1

' Average Scores_on Imagery Task Two

»~Déy of ImageryiTraining‘Sessionsa

1 {1 2 S L

| 7;57‘-','11;0\“’" - 12.0 - 10.25
7.3 | 11.0°0 | 10.0 12.6
6.0 | 5.0 | no |60

5.5 | 8.0 | 10,16 | 7.6

Mean. .

5.86 8.5 S 8.13. .| 7.95

£
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subject affect éhows that some of the éubjects did in
fact improve in imagery throughout the training session.
However, because the other subjects did poorly, the
results for the expérimental group as a whole showed

no significant improvement in imagery ability.

Two other Imagery Tasks were used in this study -
and given to the experimental group along with Imagery
Task Two during the training sessions. The raw scores for
Imagery Task One are shown in Figures 6 through 10.. The
figures show the résponses by the subjects in the exper-
imental group over a period of four training session
days. The raw scores for Imagery Task Three are shown
in Figures 11 through 15. The scores are the responses
by the experimental group over a period of four imagery
training sessions.

The results of Imagery Tasks One and Three show
’that, although each task could have had an affect, neither‘
Task added variability to the subject's performance.
Because of the minimal variability between the subjects,
one cannot infer that their scores had any éffect on the
outcome of the test. In Imagery Task 1, the subjects
began.the task on the firét day by ‘incorrectly respond-
ing a few times, but by the fQurth day, all subjects were
reséonding correctly. From>£h§se fesulﬁs, all that can
be said is that all the subjects impréved equally with

no variability. In the same way, the results of Imagery
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Task Three showed 1little or no subject variability. When
asked to recall and describe five objects from their
homes; each subject began with reéalling five objects
the first day and continued that trend throughout the
next four days, with similar or equal results. No in=-
ference can be made that this task affected the éubject’s
final scores. On eéch of the two tasks, after the initial
improvement, all subjects neither improved nor got worse
with trials and no variation was observed within the
results.

The design used to compare the post test scores
of the experimental and the control group was a one way
analysis of co-variance (Keppel, 1973, p.L85). The
between groups variable being measured was whether or
not the lmagerj training sessions with the experimental
group had an affect on the post test scores on the
PLS. The resﬁlts were scored on the performance of

both the control group and the experiﬁental group on

the Parsons Language Sample. The covariate in this

case were the post test séores on the PLS. The dependent
variable was'the affect that the imagery training had
on tﬁe scores from the second testing of the PLS3.

The results show‘thét there is no significant difference
between post test scores on the PLS when comparing the

experimental (imagery trained) and the control group
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(no imagéry ir'aining),' F(1,7)=.8713, p> .05, (See ..~

Appendix B for Summary Table for .Anal'ysis of Co-V‘ériénce.{) .
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Discussion

The hypothesls tested in this study was two-fold.
First, 1t was éxpected that a retarded subject's ability
to use imagery could be improved over a periocd of time
through the use of specific imagery training tasks.
Secondly, and more importantly, it was expected thet if
 a retarded subject could be taught to use imagery more
efficiently, then, at the same time, his or her verbal
ability would also increase. |

The first hypothesiSyﬂsimpiy stated, was through
imagery ftraining sessions, a retarded persoﬁ's ability
to use imagery could be improved. However, as was already
shown, the group as a whole did not significantly im=
prove in their ability to use imagerj. On two of the
three tasks (Task one and three) the subjects started
out at maximun performance and on the third task no gig-
nificant imprpvement was foﬁnd. However, if the individual
results of the‘ekperimental group. of Imagéry{Task-Two
are consulted (See table 1) one can see that three of
the five subjects did in fact improve in their imagery
performance. Subjects 1, 2, and Q all showed a marked
improvement in correct responses on Imagery Task Two.
However, this improvement was.not significant for the

experimental group as a whole. Subjects 3 and 5 showed
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B

very llttle 1mprovement; 1f any at‘all, Wthh could have
caused the group mean to be lowered and therefore make'*l
the analys1s of the Imagery Takss be non s1gn1f1cant.
The dlfference among these subJects caused the s1gn1flcant:
'-subJect affect 1n the one way analys1s of varlance for
Imagery Task Two.~' | | A B

One conclus1on drawn from'the'results of th1s exper;v
1ment 1s that ablllty 1n the use of 1magery can be 1m-:':':

proved by the practlce of 1magery tasks for some retarded

chlldren but not for all retarded chlldren. But ev1dence1wi‘.a'

leads ‘us - to belleve that th1s 1mprovement occurs only “in -
»some retarded chlldren and cannot be applled to all re-f
tarded chlldren. It could be poss1ble, through f1nd1ng .
:-'or 1nvent1ng new Imagery Tasks, that 1magery ablllty -
could be 1mproved in retarded chlldren through practlce;
| | There are’ a varlety of reason as to why no 1mprove~7:“
ment was shown 1n Imagery Task Two 1n the experlmental |
group. It cannot be pos1t1vely stated that any of these
factors caused fallure of 1mprovement, but anyone of them :
could have. g i |
Flrst, the 1magery tralnlng sesslons only lasted

for four weeks. Thls perlod was the max1mum poss1ble due
to vacatlons and school clos1ngs whlch d1d not allow ‘_jf

for a more extended amount of tralnlng. If more tralnlng :

sess1ons could have been prov1ded,‘the added tralnlng




could have had an affect on the ability of the students

to use imagery. Perhaps subjects 3 and 5 would have showed
an increase in imaging ability if extended training could
have been provided.

Secondly, the amount of time per day that the exper-
imenter spent with each subject on the specific imagery
‘tasks was only twenty minutes. It would be reasonable to
say that a longer amount of time for interaction between
the experimenter and the subjects may have pfoduced othg:
results because of more practice.

Thirdly, distractions could have affected the results.
There were three major types of distractions. First, the‘
attention span of each child is different, and the length
of the attention span differs each day. Finding a way
to equalize this variation would be difficult, but it is
still a factor to acknowledge. A second disfraction ﬁhich
affected the performance of at least two of the subjects
on one day was a fire drill held at the school while train-
ing was in progress. Moving from the cite during testing
was a definite factor on scores for that day.

The third distraction factor, and perhaps the most
significant, was the fact that the training was done in a
classroom while other students were there and class was
going on. Classroom noise, sporadic visitors, and student

curiogity were especially detrimental to the subject's
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attention to the experimenter's questions. I propose
that if & replication is ever attempted, that the test
cite be in a private room with no one present but the
experimenter and the subject. In this way, the subject
can give maximum attention to the instructions given bﬁ
the experimenter. ‘

A fourth reason for the failure of the experimental
group to improve on the imagery tasks apparently could
be the’tasks themselves. As already stated, Imaéery
Tasks f and 3 show little or no Sﬁbject'§ariability. So
it is apparent that either both tasks were so simple
that all the subjects mastered them with relative ease,
or that each task required very little use of imagery
to achieve a correct response. In Task Twé there was
a significant subject variability but no practice affect.
In conclusion, any one or all of the "imperfections"
stated could have caused the final outcome of results
which rejected the first hypothesis.

The second hypothesis was that if a retarded child
could be "taught" to use imagery more efficiently then,
at the same tiﬁe, verbal ability would also increase.
As the results showed, ahy difference between post-test

scores on the Parsons Language Sample between the Imagery

and the Hon-Imagery trained groups was not due to the im-

agery training that was recieved by the experimental
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group.‘Eoth the control group and the experimentel group
1mproved a mlnlmel amount, more than 11ke1y due to-the
vfact that they had taken the PLS prev1ously. But thet
: 1mprovement was not due to the affect that the 1magery
tralnlng had on the experlmental group. One reason whv\
ihthe second hypothes1s was not verlfled could have been
the fact that" ‘the first hypothes1s was not supported It
seems loglcal that 1f the experlmental group dld not 1m-;_
sprove in the use of 1magery ablllty there would be no_
,reason to expect thelr verbal ability to increase. If the
flrst hypothes1s would have been supported, then ‘there
. would be reason to belleve that there should be a 31gn1f-
n'lcant 1mprovement by the experlmental group on the verbal
ablllty test. »

Another reason why the second hypothe31s was not
.verlfled could ‘have been. because of the test 1tself The

Parsons Language Sample turned out to be more like an

1.Q. test rather then Just a Yerbal Ablllty test But~

due to the fact that thls was the - only test avallable,
j'due to an 1nab111ty to get perm1s51on to use other tests,
I had to use the PLS. Many other tests have to be glven
'by a llcensed admlnlstrator and therefore were unavallable
to me. Two tests which I would have preferred to use 1n-i

'stead of the PLS were the Objectlve Language Scale

(Johnson and Bommarito, 1971, ‘P 67) and the IllanlS
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Test of Psycholinguistic Abilities (Robinson and Robinson,

1965, p. L39).

In conclusion, the results of the Analysis of

Co=-variance was not significant and according to my data

I would have to reject my hypothesis and say: An increase
in a retarded child's ability to use imagery has no affect
on his or her verbal ability. However, because,othhe
significant subject affect on Imagery Task Two, I believe
that the hypothesis could still be proven valid if the
changes in the experimenﬁ were to be made along the lines
already stated before. The results show that subjects

1, 2 and L improved greafly in their ability to use
imagery oh Task Two. If the above changes were to be

made perhaps subjects 3 and 5 could have made the same
improvements, and therefore the first hypothesis could
have been supported. And if the first hypothesis were to
be supported, whiph would mean that the subjects in the
experimental group would have improved in imagery ability,
there could have been a change in results in the analysis
of the second hypothesis. Therefore,‘l propose that if
the changes already stated be hade, I believe that I
would find a relationship between the ability to use
imagery by a retarded person and his . or her verbal

ability.
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Appendix A _ i .
B Tact SubSets
Objects " Correct Response
o 1o ball “ball
B 2. owp - oup e
3 3,~telephone " phone or telephone
we L+ spoon | spoon .
35 5..pencil . pencil -
= -6, wWrench o . Wrench ; :
- 7. C clamp - - - ¢lamp or G clamp
0. duck . “duck - e _
o 9. car . . auto,- par,Aetc.
5% 10.-chair ~ chair . -
#®E 11, table  table
'mgm,12;~screwdr1ver screwdriver
5513 pliers pliers
=0° 1L, hammer : . ___hommer :
. 15. 'motherly type woman - “ mother, 1ady, woman
~v16. Kitten - ' cat, kitty, kltten
Y B 17, apple’ ~ apple ‘
&5 18, drum . .~ drum =
=P 19. leaf leaf, -trees -
0 9 20. cigdrettes ~cigarettes
— & 21, monkey = monkey ..
. 220 fatherly: type man man, daddy, father
234 puppy . . _ puppy, dog, doggie
_. 2. baseball bat- ' bat, bdseball bat.
m 25 watch - .. watch'
$. 26, airplane : .-airplane, plane, :je
»3'2?; boats .. boat, ship
o house - :house, home
i S . R C
o A

gy
A




. Echoic Subset:

B

' Section'AV'

1. Say

2 Say ..
3y Say

. Say

. Say
Say
. Say

@~ oL

9. say

u10 Sa& 1'In the summertime the little

" Say’

ball? .
tskate!:
'cowboy! .

tplayhouse!

'Give me one! Lo
tThe cat is black"

1Bob made a box for his cat! .

My 31ster wants Daddy to
buy hér a big doll!

At nlght we went to see . a
movie at the theater' ‘

children llke to eat black
walnut ice cream.!

B Vocai'Rating~

Sectlon B
1. Say

2, Say Y
. ‘Say’,
Say Vv

3

L.
5. Say
6. Say
7.
8.

12;‘"
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“Intravefbal'SubSet:,

In what way are 01garettes
and 01gars alike° e

Question . Correct Resgponse
1.'What do we do when we are’ - eat, supper, dinner ||
- hungry? . o
- 2. Why do we ‘have' houses? ~1ive in, shelter,
3. Why do we have stoves? .- ~keep warm, cook on-
li. Why do we have books? to read :
‘5. Why do we have clothes? to wear,. keep warm
6. Why do wé have -beds? . .sleep . ‘
7. Before we go outside we . Any article of clotk'
"put on our coats and . ‘except coat. :
- 8. The flag is red, white -‘blue
- .and . -
9. The color of an apple is, 0 . red ‘ A
10, We go to:church on I /Sunday or the. bus
11. Santa Claus comes on o 'Sled, .Christmas
12. We, wear our shoes and our -feet ‘
socks on our o : -
13. We :smoke . . cigarettes, cigars
{1k Slster is a glrl' brother‘.‘ boy
isa . :
15. A° 1emon is sour, sugar is' . ‘sweet
16, A-car goes on the ground, an air, sky
, alrplane goes -in the . , S
17. -A-mile is long, an inch is . . short, small
18. A’chair is made of wood,: a w1n-" - glass:
dow’ -is made. of __~ . : : _ ’ ‘
19. Snow, is . - white, cold, wet
20, You klck with your foot, you arm, hand
throw with your . o
2%, We smile when'we are happy, ‘vsad, unhappy
- and - ‘ery when we are - e
22. My Daddy’s sister is my - .- . ‘aunt . ‘:.-,&
23. My Daddy's brother is my R " uncle - .- ‘_;1
2. In what way are a dog and a "Both have...
‘ cat_.alike? \
25, In: what way are a boat and’ a. ?!Both have...
- car alike?
26. In what way are paper and ,»'Both have...
‘ ~wood -alike? = . o ; s
27. In what way are a tree and a "Both.have....~
VT lion alike? - . R
28+ . YBoth havei...'
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- 16,

18.

19.
20.
21,

Y
v~
L

23.

2l

ZWhere

Where
Gan a
Gan a-

Can: a '
"How,do you fasten 2 butt0n9

is’

1S~théflight?'

your ear? . .
bird fly?
dog fly?.
rabbit- eat?-

What do you do . with' a cup?

‘Can:a: boy outrun a horse?

What do you do. ‘with a. key?
do you- ‘do with .a spoon?

What
-What
.What
What
~What
What

‘What-

What
What
What

“What

What

What
What

What

do ‘you.do with a scissors?
do you do with a crayon?'_ .
do ‘you'do when you are hungry? -'
‘does an' airplane : :

-does: a.wheel do¥%: .
does a:swing do?, - :
do
do.
is

do
do

do-
is
do

you do with

you do .with

a celllng9
you do-with
you: dowith

‘you do with-

a floor9

’you do w1th

a

a

a
&
a

do?

saw9”
clgarett69 ,

drum?

‘ballon?

comb? -

handkerchief?




Summary Table for
Analysis of Variance

Source . 88 arf MS B

A 21.22 3 7.07 2.72

S 113,22 N 28 .31 10.89
AXS 31.13L 12 2.60

g xtpueddy

ig




Summary Table for
Analysis of Co=-Variance

sSource S3ad] drf MSad ] F
A 505189515 1(a=1) | 505189515.4 592%152%1%& = .8713
v 579825510 .1 "7
S/A 4058778603 7
: a{s=1)=-1 57982551L..7

89 -
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