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The investigation of visual memory was conducted with'pre-lingually

deaf children who had lost their hearing- béfore acquiring spoken Ameri- -

caﬁ English . ; .

Materials from ProEect LIFE (National Education Association) --

filmstrips, a filmstrip projector, a student response program master
s

PO

device, and a screen -- were used in an experiment with two separate

‘groups of normally hearing and deaf pupils (n = 18 in each). The

materials tested:visual discrimination'and visual memory:~.Time scores ’

and error scores were used to measure the performances of both groups:
Results of the experiment indicated tha&‘the deat pupils scored

as well as or better than the hearing ones in ail tested activities,'

The deaf were significantly superior on four filmstrips out of six,

one on an error score and three on the time scores, ;hile the normally - .

hearing were not 31gnificantly superior on any filmstr?p

.
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The research indicates that the memories of deaf children for i
) e . };
3

visually significant stimuli may be at least as strong and persistents

as the memories of hearing children, and that attentipn could be fo- R

>

cussed on more and better utilization of significant visual aids #¥n
- . R . . r‘:

the education of'the deaf, Emphasis could be placed on media tech-

nologies to impart learning in a visual manner. ) ot e T 3
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CHAPTER ‘1>

| . \ General Introductiop

!

<

j« Deafness is a terﬁ\lhat may be applied when any organism is sup=-
posed to Se able to hear yet does not hgar well, vDeaf human beings --
those'yho suffer- an impairgg sense of‘hearing -- probably number several
millions among the contemporary population o&ftgf\Unitéd States, The
subjects. of this study, howsver, were drawn from a much more limited
popuiation. The approximately 400,000 are pre-lingually.deaf. “They haye
suffered the}r loss of(hearing before they have acquired a' command of
spoken American Egglisﬁ. They also have suffered a loss that may be
defined as “"severe" (from 71-90 decibels, ISé, ;cross the 500-2,000
cycle per seccend range that is ca}led the "speech frequency"), and
"p?ofound;b(a loss of 91 decibels or higher). The supjects of this
- /
séudy were Turther limited to the childfgn in this pl:jlation because
tﬁé nature of their hea;ing loss has precluded the normal acquisition of
the English language and has foréed them into an educational and social
gituation that may properly be described as deprived -- a situation that
for mssﬁrof them will dominaté their lives. | !

T It is clear from thg numbers involved that @eaf people (as here
defined), ge@f ch{ldreé*%spegiallf. are a tiny minority within Ehe
se?eral populétion of %%e United S@ates. There are dertain parallels

-~

between their situatiof and that of other minorities. Blacks, Indians,
Chicanos and others have been lagging behind white people in educational
and economic endeavors due (it is alleged) to control of their educa-

tioﬁéL destiny by the whites, This has created an educational gap for

the minorities who were not consulted about what they considered to be
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in their best interest, 1In the education of the deaf, deaf people “have

rarely been involved in policy-making decisions, This situation has
}

brought disaster to the deaf, Thirty percent of the deaf population are

$

A ~~ . .
functionally illiterate and 60 percent have about a ;th-grade reading and

at

e

writing level. (1) These figures have been with us for a long time and

are frequently quoted but they have not yet’aroused the kind of concern

0 - ——)

that leads to effective action, ot /?:> 7

=

Additionall&} the educational“Syetem prescribed for the deaf has
\ !

been compounded by the century-old controversy between manualism and

i .

oralism, Manualism is the usage of hand and’fihger movements in making

symbols of languagé, Oralism is the attempted use of the'spoken lan-

A

guage used by the normally hearing -- except that the ‘deaf can only

\

pretend to hear it, c;n rarely attain recognizable speech: and are forced

to rely on lipreading, It should be notedrthat -only a third of the-

sounds of English may be discriminated on the lips of the spéaker, that
sé?ess and intonation are not diseriminated at all, and that a perfect
score in lipreai’ng would ‘yleld somewhat less than 30 ?ircent'of the

- . .

information conveyed by the speaker, The cont}oversf 7'8 ihitiated by

two separate groups of hearing educators in the arsa.of deafness. (2)

v

No deaf person was consulted ger’in opinion, Even thotgh the National

Association of the Deaf with 17,000 members, of wh}ch the investigator

is one, has taken a stand for "Total Communication" -- a new phenomenon

on the hotizon -= "the right of a deaf child to learn to dSe all forms
of communichtion available to develop language competeece," 3) it has
been .ignored in the eontroversy. The Orafﬁseéf Adults Section of the
Alexander Graham Bell Asseciation for the Deaf has approximately 300

mefbers who promote oral communication by and among the deaf. It should




[P PG Sl

. it

:
i
g

N " e~

be a safe assumption that almost all deaf persons in'the National Asso-
ciation of the Deaf have been exposed‘to oral training during their scho;1
years.§°A comparison in number between the two organ?zations of the deaf '
should reveal somethiné‘éyoﬁt the views of an ovérwhelming majority of,'
‘ the deaf, Furthermore, the National FfiFerpgl Society of the Dea; with
123 divisions and more than 12,000 members (an ihsufance fi;m operated
and controlled:by the deaf for'deaf insureds) and the Am;;ican Athletic ‘
Association of the Deaf witﬁ 141 member clubs have adhered to a similar
mode of communicat;on in the conduct and transaction of affairg ev;;

t

since the inception of the organizations, All evidence points to a suc-

cessful gperation of affairs left in their 'own hands. Yet the educational

A ]

system of the deaf on the national, state, and local levels has had little

, \ .
or no involvement of deaf persons in policy-making decisions. (4)
§ - < /

Anﬂiiiusgration of the low number of deaf persons found in the sys-
.temlgeared for their benefit can be found in\\t};; gi__le_ng News (5) for | .
_January, 1§73: "Over 11,000 teachers and educational personnel in'the .

U.S., only 747 ;re deaf."” Teaching, one should remember, is often the.i/"
only profession to which a m;mber of a minority group may aspire, Thi;
coﬁld'Se due to inbred instincts for instruction to children within their
ranks, ‘And the de;f are not only Iimited to les; Fhan seven percent of
‘the teaching pos%tions but arésalmost'entirely excludea_from school

=z
boards ang state agencies that control the education offered to deaf.

children, (6) * '
The point/of the prece&ing observations is that no matter what
remedies may be deyised for the educ;tion of thetdeaf, they are placed_
, -
in the Rafids of pepple wholhaye, by and large, shown little concern for

the educational achievement q} their charges, (7?) Nonetheless, this -

pape;‘aoes propose| a-"remedy that may be employed by any teacher of the

”
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deaf regardless of his educational orientation «- a turn.to visually signi-

[}
i
L]

4

s - . ficant and stimulating materials in all aspects of *teaching and learning,
¥ - ’ ‘ N N
It is obvious that a large percentage of ordinary learning comes
: o L ; < 9
h . tarough the eye even to those who.can hear, Since for deaf children J

this .percentage approaches 100 it is appareﬁt that more stress should » - .

RZENN
/

be placed on the perfection of visual, materials presented to the deaf.

~They should be made significant and nbn-ambiguous. (Lipreading is an

KT EALNS RUVIRE N

- 2

example of ambiguous visual activity.) Ordinary visual aids are not’

éssentially visual in Qature because so many of them.just show people

TR

talking or show a scene with a "Voicfjﬁver" on the soundtrack, . Visual

materials can be developed that are useful in imparting knowledge to~

. and they can assist a child in discdbering that he can learn independ-
* L
ently and that learning can be.fun as we{l Visual aids may be a step

LI

\‘or so toward*the power of {he earvthat is enjoyed by the normally Co-

hearing. .
£t . . ! N

1

E

i

|

4

i

; |

: |
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: 2 children who cannot hear; they can be programmed for use in a machine; ' 1

1

|

The purpose of the project reported was to assess the results in 1

|

1

¥ - ntilia\jtSome of the materials of Project LIFE, If deaf children showed

4

. a good performance in the experiment, it would testify to the value of

B visual aids that are meaningful to the deaf., It could lead to a supe-

rior means -of educating the deaf whether the teachers are committed to
' L "oralism," "total communication," or some dther approach.->

L |
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CHAPTER II A -

A

Review of_Eiisting Literature
o ' .y ¢ ’ : . ' 5/‘ . Ve

b

The education of the deaf has been in the throes of méthodologi- A

®

- ._cal_differences since 1867 when the first tw078pal sthools for thquégf_
’ ' \

in the United States were founded. (8) At the present time, tbe same v

.’

controversy continues between the oralist group and those who favoti °

some médification of oralism,*a "combined system,” Literature on the /f

i
§

methods of teaching the deaf has been dominated by ‘arguments on the .
. <

1

strengths and weaknesses of oralism and the combined system, Con- |

L

siderable emotionalism has been injected into the literhpure.' |

More recent literatﬁre has gone beyond polemics into the cognitive

i
1
i
1
i
\ 1
functioning of the deaf, Much attention has been g‘:i.ven ),o language ’ ;
acquisit;oq and intellectual functioning, Myklebust (9) wrote: "U;af-
ﬁegs ijs a significant and consequential sensory depr;vation" which cauSe; |
4 the deaf peréon to eéperfence the  environment differently and, therefore, 1
to behave differently. f{ is "difficult for him to use his intelligence
in as broad and subtle and abstract a way,' .Some people‘héve followed
the thinking: of Benjamin Whorf (10), who felt that all higher levels of
thinkinz are dependent upon langu;ée and, that the structure §f language .
which one uses helps to shape f;elings about the environment. - Doshring
(11); howéver. stated “that it is the higher ‘levels of verbal activity
which are dependent upon language,:but non-verbai abilities of language

&

handic&pped'chiidren could be developed normally in spite of a lanruage

*

o ir L.

deﬁcien)y. ) Ve SR
o P

B R ‘.

1

True language cannot be taught by rote. It cannot be acquired by
definition and mechanical drill. It cannot be divested of its”
social significance nor removed from its.social setting. There
must be reasdab for using it and ﬁhese must spring frgm the in-
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dividualts deJ;~nged for making known his thoughts, ideas, needs,
desires, hopes, imaginations, joys, and perplexities. (12)

&
4
TN

Most cognitive studies of deaf children have been cbmparisons .
_between them and similay groups of hearing children, Hiskey (13), in his

study of:-the intelligence of deaf and hearing children through a com-

— S . B ]
parison of performance on the separate standardizations of the Nebraska -

. Test of learning Aptithde, showed that tgé deaf'rated as high as, ;r
hiéher than, the hearihg on 28,8 percent of the scores. ‘He_éoncluded
that the hearing childreq had a decided advantage on all items ;here

| vocalization aided retenéion (immediate recall), The posé}bility tbat

the deaf as a group could ever overcome completely the loss of effi=-. ¢

e cat

- bienqy resﬁlting from deafness and loss of facility with verbal ab-

conw

stractions was doubtful, . _ .

Withrow (14) in his study, ?Immediat; Memory span of Deaf and |, - 5
No;mally Hear;ng Children," found that. deaf and hearing éhildren‘per- X
formed the same with ;}multaneous presentation of visual stimﬁli R

whereas-the hearing groups showed superior recall with sequential

3

presentation,
In his stydy of deaf children with superior I.Q.'s of deaf parents, ’

"Brill (15) proved that they showed superior performances in school work

<

in comparison with deaf children of hearing parents, Other research s

similar to Brill's study, and they have arrived at a mutual viewpoint '’ o

1

\

. ‘ |
" studies by Stuckless and Birch (16), Meadow (17) and Vernon (18) were 1
- 1

|

|

|

. that early manual coﬁmunication is beneficial to deaf children rather
: . N
than harmful, They have been supported by Bruner's (19) theory as follows:

. . |
. Copnitive growth, whether divergent or uniform across culturegis .
inconceivable without participation in a culture and its linguistic )
community ... there are three ways in which somebody 'knows' some-
thing, These are: (1) through doing iti{(Z) through a picture or
image of it,.and (3) through some symbéljc means as language. : . .

r
a

\(o ¢ ' l.
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In 1899 -Mott (20) indicated that eight-year-old deaf children were

w2 W Wb

superior in memory and observation to eight-year-old hearing children,

Smith ‘(21) in 1903 reported that brighter deaf subjects were suﬁerior to
© . &

tne slower ones in immedlate and delayed visual retention, Perhaps the
B . .

first study of visual retention of the deaf employing gﬁandardized

psychological tests was that of~Fintner and Paterson (22) wherein they

produced. evidence that the-deaf were superior to the hearing in visual

memory sphn. Thq}r finding§ were substantially supported by other ©
. “\\\\\ iﬁvest@gafors. A study by Brill and Orman (23) indicated that "deaf

children do not havea memory for sentences which ‘are longer than four

Y i Boter, , ¥ 5 F AR A Med CANBM TN M e B AN LAY

or five words in lengtﬁ that is the equivalegt of the memory of hear-

- ing children for sentences." Blair (24) conducted the most recent C .

PR I

published investigation of the eafV;;;;\¥eference to visual memory. The

T,
[ .

battery of Qisual memory tests that were employed were: the Knox Cube :
L ’
test; Memory-for-Desighe; object location test; and four memory span

e

tests,inéluding Digit Spaﬁ Forward:;Digit Span Reversed, Picture Span

-

Eorﬁard, Pictygre Span Reveérsed, Plcture Span, and a bomino,or Dot

A wrr

Pattern Span test. 'Blair found ‘that on the four memory span tests the

hearing children were able to retain spans of szé?ificantly greatér

R e A
—

iength than the deaf children. However, on the Knox Cube and Memory-for-

it

S ‘ L4 . .

] Designs tests Eﬁe deaf were superior to the hearing subjects, while on
E R .

é ’ the Objeci Location test there was no significant difference between

g ‘ .

; the two groups, . )

e

) Pint% and Paterson, two of the earliest and most influential

psycholog#®ts who have studied the deaf, concluded in 1916 that:

‘ 1./The deaf cﬁild is about three yea}s behind the hearing child ’
in leafning ability, as tested by the rapidity and accuracy of fo
{ng associations between members and forms, .

\_\\

-
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2,,The deaf boy is equal in learning ability to the deaf girl,
differing in this respect from the hearing boy who falls below the
hearing girl,
3. The deaf boy approximates the hearing boy more .closely than
the dedf girl approximates the hearing girl, in learning ability,
The congenitally deaf and the adventitiously deaf are equal
in lea ng ability. (25) .
According to Pintner and Paterson, in all mental tests that do not
involve the functioning of audition, the average deaf child is from two
to. three years retarded, as compared with the average hearing child of
N :
the same age. (26)

This retardation of two or three years seems to exist all through
the school career of the deaf child. It is not an initial retarda-
tion which is later overcome ... This mental retardation applies, to
the mental ability of the.deaf child, so far as we are able to
measure it at the present time., It does not apply to the language
ability of the deaf child. We feel it imperative to keep language
and mental tests entirély separate when dealing with the deaf ™
children, “(27) .

Krippner and Eagton'(28) stated that a deaf child had adequate intel-
/
ligenca but apathy or lack of irvélvement or ingbility to find personal
meaning-in his life embodied in a school setting was dotrimental gé his

expected‘proéress. They, found out in their work with the deaf that the

Pid

‘price of forced integration into the image\of the normally hearing was

hiéh in terms of the psychological maladjusfment that resulted -~
ntragic." (29) A I P
Most researchers have noted a t%me lag in the education of deaf chil-

dren. McGlure.(}O) in his article, "The Ostrich Syndréme and Educators of

tho Deaf " stated that time was of the essence in the educational life of

the deaf child. The key to more adequate language mastery and achieve-

'ment for him lay in making more clearly visible to him that which was de-

sf?éd for him to learn. A}l communicatioh (31) with the deaf andtall
their instruction must bs in some visual form, It must be borne in’ mind

that. the deaf cﬁild'é progress depends wholly on the manner and amount of ‘

- L]

¢ . .
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visual material used for his instruction,

I3

Altﬁough it has long been obvious that a deaf person relies p;imarily
on his eyes in receiving information, 1little research (until very recegt
y¢ars)'has begn done 6n\the vision of the deaf and on the-efficacy of
. "7 yisual stimulation in learnfig. ’éurther, pot'until recent yeérs have
some of the well;known ;pplicatidns.of educétional technology been ap- .
plied to the deaf,

In an experi?ent ;ith Project LIFE materials, J. E, and D, MeCarr

i (32) stated that the average grade-level increment for the 1971-72

P . T school year éoared to 41,6 in comparison with 4,5 in the past year., At .
the O}egon State School for the Deaf, Project LIFE materials and m;;hines i

were plated in individual carrels in the Instructionai Mate;ialé Center

under the full-%ime_direction of a teacher, a teacher's aide and a gtu- ‘

dent aide. Almost'140 students from pre-school through grade 6 used

the materials two or three times weekly for about 20 minutes, Their

classroom teachers received csbies of the objectives of sach unit and
"also notes indicating what program the students completed as well as

. . | " what éﬁpple;entary work would reinforce the subject matter of the pro-

gram,- It could be noted that close relationshiﬁs between the classroom

teachers and the Project LIFE teachers were maintained, ensuring é;n- ‘

tinuity of the students' progréss. Apathy of the students in tradi-

e .« . tional classes was transformed into spontaneous eagerness while in the
[\ . .

process of using the materials at the Instructional Materials Center,

Besides, an approximate increase in book circulation of 150 percent

I R e e e

could be directly related .to enthusiasm in utilizing the Project LIFE’

-~

PR

>

materials,

-«
-~

‘. ‘ ‘D. McCarp~{ 33) made an observation of an individualized reading

EL A

\
program for.68 junior and senior high school students at the Oregon

L
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| components, namely, perceptual training, thinking activities and lan-

“Her interest in the materials had led to higher performance, )

‘ although they had almost no means of communication upon entry into the

L e A 5 oan

¢

State School for the Deaf A reading center was set up at the Instruc-
tional Materials Center for their individual progress, More~than 75
selections of materials were available to the students. Besides, an
individual folder was k:bt by each student‘to record the materials

and also progress-made, At the end of 7he school year. the average
class gain for this pariod was 1.3 compared with a .3 to 4 .5 in
previous years, Above all, teachers who were in the program were
reluctant to go back to the "old bay" due to the success of the in-

-

dividualized reading progranm.

Spidal (34) refertred to a case of an eight-year-old girl, though j

not hearing impaired, with a functional learning disability, Her parents

were involved in application of a,Project LIFE instructional system in
the home, At the same time, cooperation was fostared Bptween them 4
and her classroom teacher to record the child*s progress, A Project

LIFE student responss programpnaster and three‘individualized learning

guage development, were ufilized. The child was furnished with an

e e el a L

average of two filmstrips per day for 12 weeks'whereupon a report was

" made to the effect that the child had steadily progressed although the -

"memory,d&ill" tasks posed the greatest difficulty to be overcome.

The investigation by Spidal has been followed by separate investiga-

tions by Bannatyne (35) and Walton (36) with hearing sLbjects with other

learning disabilities., Spddal and Pfau (37) reported that 14 11lite-
rate .adolescent and adult deaf individuals finally could communicate with

others- at the simple sentence level in writing and the language of signs,

16 - :
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program,
Billinger (38) gave some examples of individual; working on Project

LIFE machines by themselves, even after other students had left the
. \' . 4

Q\
machines. Motivation and respense of the particular individuals had

improved, Although not deaf, nén-Engiish speaking children in Texas

A

made considerable increases in their vocabulary development and under-~-

.standing of'English language structures with the aid of Project LIFE

materials, as reported by 8uajardo. (39)

An interesting feature was noted in a master's thesis of Barringer
(40) wherein three student population groups were matched into a home
group, a school group and a control group, The home and school groups

with Project LIFE materials were checked and found to hccomplish more

L 3

than the control groups without the materials, Besides, there was no

significant:difference between the home group and the school grodp,

v
€

though those groups had undertaken.different approaches in utilizing
v ‘ '

the materials, .The home group'aas under the supervision of the parents,
3

The school group was in the régular school routine but still with &he
materials, k ’ .

ALL studies of the effectivengss of Project LIFE visual'aids
have reflected a surge of eagerness in the students' response to the

materials. The investigator found similar reactions in the experiment

with the deaf pupils, '. . 4
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J v . ainceptual Framework and Methodology
% P ~-
, The experiment was directed at the cognitive processes-.of deaf
: children; it compared an experimental group of deaf children with a
3 : .
S
A control group of hearing children, One hypothesis was tested:
. - . } -
i N that the experimental group, on six Project LIFE filmstrips that
- require the exercise of visual discrimination and visual memory,
. would parform with no.more errors and in no more time than the

3 v control group, o

L]

Whether the expenimental groub performed with no more errors and in no

RS

e

more time would be determined by a .09 alpha level of significance on

nondirectional (two-tailed) tests,.

The materials used in the experiment were developed by Project
&
LIFE as part of a programmed, visually-presented system for teaching,

language to both handicapped and non-handicapped children,
Project IIFE (Language Improvement to Facilitate Education) is a

project of the National Education Association. funded by the Media Serve
. /"

i

|

|

i

ices and Captioned Films office of the Bureau of Education for the Handi-

capped, United States Office of Education. Plang call for the creation 4 1
ofxmore than 300 f}lmstrips, to be marketed by the General Electric'/
Company, which manufactures a Student Response Prognam Master device

that is s6id with the filmstrips as a package, .

“The Student Response Program Master is about the size of a small

radio, A student presses keys to select his choice of answers to

questions presented .by}{*he filmstrips., If he selects the right key,

a.green light so”indicates, and he is able to advance to the next frame

of the filmstrip, The device operates most remote controllable film-

r >~

strip or slide orojectors. o )
16




Principal features of the Student Response Program Master are as

»
-

follows:"

1. Four response keysz identified by a square, a cross, & circle, and
L triangle, offer a multiple-choice response to the student, Since
each key may or may not be depressed by the operator, a total of
eight possible responses is offered by the SRPM. Thege four key
symbols are used in all Project LIFE materials,

2, The correct answer is immediately cepfirmed. The student is immedi-
ately rewarded in pushing the édvance button for the next frame,

3. The student learns through his need to find the correct answer in order
to make the film advance, '

4, Operation is simple, with little or no instruction required from the
teacher, : ’

5, The device can be used with a wide variety of projectors that operate
'with a remote control cord,

The six fi;mstrips‘used in ihe experi@ent were chosen in consultation
* wyith Dr, David A, Spidal, Associate Director, Project LIFE, and represent
the memory programs of the Thinking Activities series, Memory tasks
-Q;fe selected that did not require language and presentee a cont;eeum
of ‘difficulty. Normative data not yet available will help defiee the'
approxfhate level of diff;culty. *The ﬁerk undertaken as part of this
etudy was one of many on-goingﬂstudies to obtain the data needed; The
six filmstrips are identified below: .
level I-1-~Color Memory 30 Frames . ) —
Purpose' To deve19p ‘the child's ability to remember colors.
Behavioral Objective: Given-a color or "colors on one frame, the
siudept selects the item on the following frame or frames which con-
tains the same color or colors,

Level I-2-~Vigual Memory 40 Frames

. Purpose: To develop the child's ability te remember beyond imme-

diate recall,

1
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.item which is identical to, or most like, the original frame,

A

Behavi9ral Objective: The student must remember the components of x

a scene for three consecutive frames in order to choose, from two al-
ternatives, the item which is missing.
:avel I-8--Object Memory 41 Frames

Purpoae:“To devélop the child!s ability to remember the contents

of a set,
Behavioral Objective: The student will select, from among several

alternatives, the item which completes the pair shown son the previous

]
franme,

Level I-1Z-~Figural Méﬁory : L6 Frames - .

.

Purpose: To develop the child's ability of remembering beyond im-
mediate recall, ’
Behavioral ijective: Given an item on one frame; the student

selects from among several alternatives on the.following frame, the

Level I-1l4-~Memory of Position 140 Franmes

Purpose: To develop “the child'slability to remember the positioﬁ
of items, \

' Behavioral Objective. Given a three-part picture on one frame fol-
lowad by only one part at a time, the student will indicate the position
of that part in the original picture. .

Level III;Z-:Memory of Position 46 Frames e

Purpose: To-develop the ability to remember isolated items of

symbolic information, such as letters or numbers.

y

Behavioral (bjective: Given a set of- four items on a frame, the stu-
dent selects the position of &he jtem repeated on the next frame,
Children who participated in the experimént were chosen from a

school for the deaf in Anne Arundel County, Maryland approximately

r‘f
el

!
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" age brackets were added to\make a total of 18, In the public school,
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six miles from an elementary public school in neighboring Prince George's

[

Countjdyhere_the normally hearing children were chosen, Eighteen chil-

dren from each ;chool were selected from the first, second, and third

grades; their ages ranéea,between seven and 12, The deaf children come-

prised the entire first, second, and third grade classes at the Carver

-

School for the Deaf, Four more "special students' who fell in the ,same

] .
on three top ard three bottom academic rankings. This procedure was

the acting principal chose six students from each of .three grades based {
o

followed in order to correspond with the classes for the deaf,. which

included both bright and slow students. There wers 11 boys and seven

girls in each group, with three black pupils in each group. "

There were indicatiohs that the deaf children of Anne Arundel County

and the_he#ring children df Prince Geor%e's County came from families
that on the average are not far‘apart in socio-economic status, In'tne'
spring of 1974 tne Maryland\State Department of Education conducted a
statewide testing and data-gathering program, the résults of which were
widely reported in the local\newspapers. The Baltimore Sun, on Janu— '
ary/BQ, 1975. reported the rankings of'the 24 Maryland‘schobl districts

in family income, teachers' salaries, per-pupil expenditures, and scores

of the reading and mathematics portions of the 1970 Iowa Tests of Basic

Skills., The rankings of Prince George's County and |Anne Arundel County,

among the 24 districts, are given in the table below:' ' .

Yo
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) g TABLE -FH{<1--Ranking in Socio-Economic Factors, Prince George's
) County and Anne Arindel County .. .
_ Prince George's Anne Arundel
,, ~ V County ranking County, ranking
- dedian family income (1970) 3rd 5th
) - "Teachers' salaries —T 2nd i - bth
i('i . —
i Per-pupil expenses ' 3rd . 11th |
- Fifth grade language; raw scores ° 14th - ' 10th
; Seventh grade mathematics, raw scoresd 8th ~t\\,13th

e

The Washinzton host of the same date reported additional datas I. Q

¢

scores as determined by the non -verbal portion of the Cognit Abilities

Test published by Houghton Mifflin; actual per-pupil costs. "and percent-

- AN
S : age of disadvantaged children in the school district The’following

'?“‘ 8 4\
table summarizes this data.

~

* TABLE III-2- —Socio-Economic Factors (Additional Data), Prince George's
County and Anne Arundel County

é, ‘ vc ’ érince Georgeis ( Anne Arundel
; ' County . —96unty

: 1.q., Fifth Grade 3 U E 100

: Per-pupil costs ”: , e¢° "$1,215 ) §;$1;082 )
~ Percent disadvantaged - y - 13% , 16%

-

NV ¥ 3 R omb | € a2 Pl

In additidn to a comparable ocio-economic environment in the
‘/ »I ‘

Washington, D, C. suburbs, the chilMdren of both the experimental and

1

control groups were matched in age nd grade level A more detailed

' description of the childxen_isigiven in Appendix/h pp.v\9 32///’

{
{ At the beginning of the experiment, the deaf childred we:e het by
‘ . - * o

t ) ) o0 -
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the "investigator, who showed them by mime the action they were expected
to perform with the Student Response Program Master in conjunction with
the Project LIFE filmstrips projected on a.screen, The normally hearing

~ .

children were introduced to the machine by the acting principal of the

’ school, with'the investigator in attendance, Because the investigator

s

, which was placed the Student Response Program Master.that controlled the
: | X 4

"another date|,

is deaf and has the deaf person's normal difficu}ties in communicating
with the hearing, he felt that the scnoo},principal would provide an easy
transition to the environment of the experimenty His ex&ctations wer'e\
rewarded, Aftér a brief introduction, the hearing children showed no

‘embarrassment with him or difficulty in understanding the requiremehts
of the experiment A o - . N
The six filmstrips used in the experiment’ W eishown once_or twice

weekly until all were completed Children in each group bame\separatély

to a rooT-set aside for the experiment after a preqeding child had

completed. hip task and returned to his class. If a child was absent on

”

a day’that the experiment was in process, he completed his task on

-
lid

In the room devoted to the experiment, the child sat at a desk on

filmetrip pﬁojector. The investigator sat behind the child, with a
stop watcn,JmAKing time tai}ies and obeerming the child's movement of
keys on theiSPRM. Whenever the child pressed a worng key, ‘and the wreen
light failed to flash, the investigator marked the error on the child!s
chart. He continued to mark mistakenly pressed keys until the light
went .on and the child proceeded to the next frame of the filmstrip, °
Onﬁﬁpe investigator's chart, digits (1, 2, 3, 4) were used to mark

errors on.the four keys. On the back of the SPRM there is an error

v
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counter that tabulated the cumulative errors made by the operator; this
total corresponded with the total on the investigator'!s chart, which

was employed not only to total the errors but to indicate precisely

wnich errors'had been ﬁzae.

-

No variations of this procedure were noted except wiﬁh ali 18 deaf
children on the second filmstrip. The projector malfunctioned and waé
adégnced manually by the iﬁ%estigato}. up;n tg; flashing of the green
light, not. affectiﬁg the time and error scores., However, during this//
process, the\érro; breakdown for these subjects was fsregone, and thé .
inv;;tigétor decided, at the gnd of the experiment, that an item
analysis (except for total errors and time) would yield little addi-

tional useful information.

‘ t

18
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.CHAPTER IV

Anslysis of the Data N\ ‘
N . Qx

. - -
-
- "

Statistical computations were made to define the relationships
between the hypothesis and results, In both error scores and time
scores there were differencqs between the groups., Though the school

systems did not have or issue intelligence quotient scores on students,’ . -

T
it is likely that hearing studeq?s would have scored above thei; coun-

t?rparts on I.Q. due to the spoken language as$imilated ever sipce

their infanciyfés; yet the experimental group (Aeaf)‘performed with féwer’/ .
errors as well as in less time, The total error score of the experi- \\

. T

mental grbup'was'1,125 in comparison with a count of 1,291 in fhe -
;ontrol group -~ 166 fewer errors than ih the control group. The total~‘.
time count %n the experimental gr&up score wégfh76 minutes whereas that

of the ,control group was 497 m;éutes. The experiment was fiinished by

the expéfimengal group in 21 fewer ginutes. In summary, thq experi-

mental group finished wifh 166 fewer errors in 21 fewer minutes,

N

‘An analysis of performance on Each of the filmstrips is ziverx‘

in the following tables s
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" TABLE IV-1--Comparison of Performance on Six Filmstrips; Error Scores

-

and Meaq,Difference

!

TABLE IV-Z--Comparison of Performanqs on Six Filmstrip3° Time Scores

- and ‘Mean Difference

>

)

*

Error Scores ) )
Filmstrips f/s 1 f/s 2 £/s 3 f/s b f/s 5 £/s 6
_Experimental 182 " 135 163 13, 203 308
Control . |123 |- 159~ 149 59 326 375
Mean Difference
Filmstrips _ rf/s 1 t/s 2 £/s 3 f/s 4 - .f/s 5 £/s 6
Experimenthl i0”111 7.500 9.055" | 7.444 1.277 | 17.111
Control 6.833 | 8.833. | 8.277 | 8.333 | 18.111 | 20.833
' Difference | \ 278 | g | ore | 1389 | 683 | -3.722

. ‘ Time Scores p

' Film;trip; f/s\i “ffs 2 fls 3 f/s b f}s 5 f/s 6
Experimental | 77,0t ~| 102.25'| 64,78 65,10 | 81,21* | 83.36
Control ‘| 96.1' ‘| 89.9t | 76.97¢ | 76.48' | 73.97' | 80.75¢

- B - .
Mean Differense . .

Filmstrips |-f/s-1 f/s 2 f/s 2;1) ;Vs 4 f/s s f/§ 6
Brportmental | 4i278 | 5.6806 | 3.6 S 5617 | w12 | w631
Control 5.34 1 we9 4}276 . bL2u9 4,109 | 4,4861
Difference . |-1.062 | 0.6906 -0.676 | -0.632 | 0.403 o.1943:
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Filmstrip Mumbér 1 2 3 7 4 5 6

ET - ET ET ET ET\ ET
Fxperimental # + ,\\\ # # # +

Control + . + + + + ’ +

‘Error scors

4 3
nHun

significantly superior performance

P
]
4 <

The t-tests for each filmstrip on error sCores 155i€§£ed that the
obt¥ined t was sma?ler than 2.1§0~at the .05 level of significance for
17 df in all excepb the fifth one. On the fifth filmstrip, the experi-

mental group seored significantly better with 203 errors against 326 ones

“E5ED memory of position.

The t-tests for each filmstrip on time stcores showed that. the ob- ~

Sained t was smaﬂler &hayi 4. 110 at the .05 level of significance for

7\
17 df in all; exc%pt the firkt, third and fourth ones, On the first,

1

third and fourth filmstrips.‘the experimental group finished in signi-

" ficantly less tihe with 77 minutes against 96 minutes and 15 .seconds;

‘ 64 minutes and 48 secoyds against 77 minutes; 65 minutes and 10 secs

4

i onds against 72 minutes and 30 seconds. in respective order.

. -

&

by

Time score '
superior performance ! '
\ - -

-
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strip, the deaf children performed signiﬁicéntly higher than the normally
. . “

% ” . N
~ . A

/is the nature of the evidence itself The experiment’tested.memory,‘in

. 'y - ‘. . .
learn a language without memory, perform any symbolic process such as
solving an algebraic equation without memory,“perform even a kinetic

activity such as playing tennis wilhout some use of memony?
/ - »

¢

CHAPTER V

General Conclusions

The experimentg:ested one hypathesis: that deaf children, on six
Project LIFE filmstrips that require the efercise of visual discrimina-
tion anévvisnal memory, would perform with no more errors and in no more
time than hearing children. Analysis of the data produced in the course
of the experiment tends to support the hypothesis, On, the fifth film-
hearing children on the error scores and alsp on the }ime scores %or the
first, third and fourth filmstrips. h

At’thisrpoint, one might well. ask what practical.significanee the:
experimentwshowed. How coule it help us to understand deaf' children
better and provide them with a better education?~ It is comforting, of
course, to learn that deaf people can perform as well as hearing people
in certain activities, in view of the age-old attitude that deaf people
are inherently inferior %6 those who have the full use of all their . k\\ ¢
senses. " Every bit of evidence that contradicts this attitude’ helps
us to view deaf people as essentially and. fully human; and the experi-
ment here reported adds a little to that evidence, But more important
its various aspects: memory for color, memory for. shape, for spatial

and temporal relationships. True, memory may not be the’ hizhest of all

cognitive processes, but it is certainly essential, Can a human being

¥
¢ . i
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{/,/;:e data seems not only to support the hypothesis, but also

indicate that the experimental group nevsr performed in a manner

significantly inferior to the contfol group, In four of the six fil¥:

! -
strips, on either time or error scores, the former group performed in

a superior manner, The experiment ylelds no data to explain why this
might be so. However, in the observation of the investigator.vthe deaf
children continually approached their tasks on the machines with greater-
enthusiasm than the hearing children; it is possib;e that this enthusiasm
alone could account for the difference in $cores;~

If the observable enthusiasm of the deaf children is not éisré—}ﬁ
garded, it adds gpeatly to\%hg signi£;cance ;f the experiment because
i1t shows that deaf children may respond strongly to visual stimuli that ,
have meanihé for them, and that their education can be reinforced by the
creation of significant visual aids.

Ongq can speculate that the creation and use of Such aids could be

attractive to both the oralist and the non-oralist divisions in the

. education of the deaf. The education of deaf children might proceed

apa(t from the arguments between thesé two divisions. Thére is some
indication that educators of the deaf ade ready to take advantage of
new practices in educational technology, and ta utilize them for the
creation qf visually Significant stimuli,

' Reference may be made to the annual symposium sponsored by
University of Nebraska and.the Midwest Regional Media Center for the
Deaf on regearch and utilization of educational media for teaching

the deaf. The annual symposium has been conducted since 1965, oOf

gpecial significance in connection with the school layout, materials
L

- could be found in ﬁhe November, 1968 issue of the American Annals of

\

21
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the Deaf (41) as the symposium was entirely devoted to designing instruc-

tional facilities for teaching the deaf, such as the learning module for
: A g
/ .

'

. ’ | -
Access to and utilization of visual resoqgces like Project LIFE
; . ~ . S~
should probably be an integral ﬁgrt of a’school curriculum for the deaf.

[

the ytilization of visual materials,

Visual resources in education are probably more necessary with the deaf

than they are with the hearingl, . .

s
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Summary of Subjects in;Lontrol Grou

:

|

C~ Age -
Subjects (month)(day )(year) ; \‘ )
” A . 07-02-66
| © B T 06-07-66
c 051766 / »,
D oh-18-66 |
E  02-20-66
F 1 11-19-65
G | 11-18-65
H 10-25-65
I 05-08-65
J ' 04-28-65
K ] 03-21-65
. L, ) 01-19~65
' ) M " 10-30-6%
N 10-22-6
0 ; 052464 {
P 02-22-64
) Q « 05-31-63
R 02-17-63

< wy .
. (3:1
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£ :

f’ ( Summ\?y f Subjects in Experimental Grioup

, " . ~~ Age

: ’ ) Sub;jects . _(mont\li)(déy)(year‘),/ Hearing*bss(\\&\

ze: A 01-08-66 Prof ound .

; B 1.0:-27-65 S.evez‘-e . ”
‘ . c 62/-18-65 Profdund \' :

; D - 92-16-65 Pf'ofound o [‘:’
3 ETS 01-13-65 Severe , T

i - F - 10-26-64 Prof ound ‘

éf ' G ’»“ 10-06-64 Se:ve_re : T e

‘. VY ~ H 12- 16-62:, Moderate .

’}'V I 11-26.48 " Profound. -

3 ' 11-21) #Prof ound

K 1‘1-’29£ Moderate ‘
: ) A 09-28-64 Moderate

f; M 09-17-64 ‘ Profound '
B N 12-i1+-64 Px‘-ofound’ ) ‘
g, 0 12-16-63 Moderate to Severe

;;_ s P 08-29-63 Severe

2 2” Q 11-.22.62 Profound oo

¢ R 120861

&
)
"y

Prof o@ \ \
/ A
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Summaty of Subjects in Experimental Group

" & Hearing Loss in

Subjects ) Better Ear* Age at Onset
’ VA 95 dB . , Birth
B ’ 90 dB 2 years
' C 90 dB Birth
' D 80 dB "
E 60 dB n
F ", .80dB 14 months
G " 75 dB ;  Unknown
H 45 dB ' Birth
I 75 dB "
J 86 dB | o
K "+ 70 dB " ,
L . 724dB ‘ "
M 93 dB ‘ | "
N 85 dB ) L
0 . 57 dB | "
P 86 dB At n
.Q , | 110 dB ' o

R ) - 110 dB. . 8 months

* Hearing los&, IS0, in the better ear for the average of the frequencies

500, 1,000 and 2,000 Hz (cycles per second).
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Table
Table
Table
Table
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APPENDIX B

uo..o0600000.00.0.0000000.oooo
5.0‘..oooouooo.ooooouu.o..o».u.
6000000.000000000.00000.0000'0
700000000000000;0000000000000.

80000000000000000.00000000000.

900.0..oooooouo.o.ouooo.uo..0. )

10,0 0iceeedvvecosasonnssnsnss
11, iiieeecereennacsdlosnnens
13.............q..............(
L, ssisvesosescesesssesonses
15, eceeeenicseoneocansosnnnes
16..’..0”.”..0...’..........
17 .0 eeoesvssssossscssasosssss
18, 0 i eecooconscsocssossooss
10, eevecevsocosssoososssscses
20,0 00000c0csenvensssssosssns
2
2 A
24........{D...............t'.

25000000000000000.00.00000000.
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5
";’;' ‘ Time Score on All Six Filmstrips
¢ : - '
Matched Pair Experimental Control
i T~ H
5 YA ‘ 25 min, 32 min,
.‘:1:' _ & B 24 » 30 ©
o ' ' , .
i / ¢ 25 o 30 w
) ' . "
i " D . .24 0w 33 v . .
: . N :
z S B T E 32 . 26 u \ .
¥ L—’—' F 3“' " 29
1 Lo -
G .o 27 o 5 25
%2 . N
2 B . 37 n - 24 v
¥ : : CT 26 n. 29 "
\ ,
H R g 21 v k_,. 28
éf' ' K 28 1 | 28
3 ' IR
i L 27 o2 /
S. ‘M e’ 23 ’ 26 1 \
¥ : . N 30 M . 28 n '
) ’ .o 0 C 25 24 w . \1
p * -
g‘ ' . P 16 27 v |
—g .- . ' « ) .
‘5 : ’ Q - 24 v 26 n
*i @ R 28 ) 2
P . ”
: 18 Total time = 476 min, Total time = 497 mi). }
i J\\ Mean = 26,44 Mean T 27,61
; “ . 5. D, =2 S. D= 431 S

g, i el & s
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Erfor Score on All Six Filmstrips

S

Control

Bt

B R

Mean = 62,5

So Do = 2?.6]:

Total errors = 1299

Mean = 71,72

S. D, = 23,92

Matched Pair - Experimental.
e 3\0
a | - 57 . 42
B 57 ' 110
c e 64 73
D~ .57 86
B | 80 100
F P 88 99
G " 108 ’ ‘92
H 108 93
I 63 ©51
* J 101 50
K | 729 T ’ éz
L 31 ? CoB
M AT 12 29~
N ( 90 T79
: 0 77 . 12
\ » N
- P . 79
Q 38 90
R \ 41 83
18 Total dyrors = 1125 '
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FIIMSTRIP #1--Error S:w{g&\of Experimental and Control-Groups

Experimental g ‘-/ " Control
=2 . '

~ 2 2 1
X X - X X J
1 1 \ 2 2 -
. 7 ‘ 49 4 16 ‘ 1
. 20 . 400 g . ‘ - o
' 9 81 .0 . 0 ' J
- 15 ’ 225 9 81, . 1
|
17 289 . 13 169 1
.‘ 20 400 710 ' 100 ’
)
! 9. . 361 o L 16
i AN 15 .22k , 5" 25 ’
3 ‘1 . L ° a
; - 5 ° 25 3 ~ 9
3 . d
¥ : \'i\ 167 10 100 |
3 10 100 2 4
¢ | 3% L2 b
5
i 1 1 5 25
12 - 144 -5 25
;}\J 14 196 2 4
I B 9 < 8 | S .
i . PO 25 11 121
3 0 0 1 1
P ¢ 182 . 2582 pa 123 - 1605
;) - . n=18 \ S n= 18 '
19 A _ 1 . 2, - . :
- . X = 10,111 " X = 6,833 | e
> 1 ’ 2
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FILMSTRIP #2--Error Scores of Experimental and Control Groups

36

. ) ‘Expovﬁmntﬁ - ' “ Cont;ro'l
. T~ 2 2
T X X X
1 1 2 / 2
e
9 81 1n - 121
2 4 .1 1
12 | " Z ? 19
6 . % F 11 121
9-’ VT 81 14 196 ¥
S 10 © 100 - W T 196
6 35 : ;6 36 .
15 225, 15 225,
8 e : 8 e
9 ~ 81 5 25
8 } 64 b 16
2 N , 13 169
I 16 ok 16
“ 8 ) 64 10 [ 100
/7 by T3 ) 9
3 s 9 o1
C 5 25 13 T
N ¢ 12 "1k 11 ‘ 21 .
4 e 1227 ST TN E
n=18 / . ) n = 18
I - = e
X = 7,500 ¥ =8.633
1. . 2

A




FIIMSTRIP #3--Error Scores of Experimental and Gontrol Groups

Control

Experimental

36
16
169

25

13

144

.12

25

144

144

12

12

121

1

361 .

19
A9

289

17

361

B T - O T o T o R o e T e R oy TCAT S st RS 1S

25
36
36

81

225 .

15

36

e’

121

1

144

12

144

144

12

196
81

~f

1531

-
.

149

1945

' 163

n =18

X = 9,055
%
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FIIMSTRIP #4--Error Scores of Experimental and;}ontrol Groups

e 08 Mol T wE pme g

o RO PR, PG e SO

Experimental Control )
| —=
X X X X
1 i 2 2
s ‘ A .
3 9 3 9
2 4 7 ] L9
\ o
1 1. , :
| ! J 3 9
3 \ 9 6 > 36
3 9 20 400
10 N 100 ) 13 169 -
1?7 289 -18 324
14 196 16 256
12 144 1 1
1 3 » 1‘ 3 A 9t
. ﬁt 2 Lk 13 169
1~ 1 . gp 3\ . 9 y
15 Y225 = 10 - 100 .
I S 121 1 1 S -
k- 16 7 Lg
2 4 16 ., 256
10 100 - 13 169
\\.
134 1762 b 159 2051
n =18 * n = 18
- 1 _ 2
X = 7,444 X = 8,833
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FILMSTRIP #5--Error~Scores of Experimental and Control Groups

J

39

.

.Experimental Control
™2 2
X X X X
1 1 2 .. 2
16 . 256 12 1l
*’" i
% 196 26 " 676
11 121 27 729
9. 81 21 ey
18 324 26 676
15 225 22 T
21 4 28 sk
B8 4 16 256
5 25 19 361
30 900 - ~ | § 6
0 0 K 20 o0 °
3 9 15 + 225
0 .0- Y 7 ) b9
16 256 20 - 400
16 Zgé 3 9
3 . 9 18 324
\\\ N 16 20 400
. 16 » 18 - 324 -
S 203 \ W55 $ %6 o6
n= 18\\ ' ne= 18
1- 2
te X = 11,377 X = 18,111
1 » 2
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FIIMSTRIP #6-~Error Scores of Experimental.and Control Groups

/ 4 Experiftental Control
i SR
Tz S o2 \'\\ 2
Hox X "X X
1 - 1 2 2
: ¢
. %
16 . 256 9 - v81
15 225 42 1;764
18 324£ 29 841
19 3611 27 729
21 L4y . 15 225
25 625 29 841
26 / 676 fb 100
[N
27 | 729 2k 576
/
2k 576 15 225
’ 20 500 - © 15 225
L 16 27 - 729
15 / 225 31 961
5/ - 25 5 " 25
2% 729 23 529
§‘ 289 2 4
e 16 25 625
14 196 16 256
11 121 31 961
i 308 6230 375 9697
o n= 18 n= 18
1 2
X = 17,111 X = 20,83

1

2 -




t.Test: Related Msasures

»

o

m]éne Score (Filmstrip #1)

% Matched Pair Experimental / Control Differénce
A A 5.0 min, 7.5 min, -2.5 min,
- B 4o 4,25 " -0,25 "
y , c 3.0 5.75 " 2,75 "
D _s.0.m 6.0 _-1,0 ®
; E . 5.0 7.58 " 2,58 "
; F 6.0 " 5.08 " 0,92 -
G " 5.0 m 5.58 " -0.58 %
; H 6.5 " 6.0 " '+o.5 "
- 1 4,0 v " o o
. ' J 2.5 " 5.58 " -3.08
K 6.0 n 4.8.m Nn2 "
L 4,0 2,92 v 41,08 ©
, N 3.0 " 5.66 " -2,66 "
o ; N 40 5.75 -1.75
‘ e g 3.25 40,25
; ’ P 2,5 5.8 " 3.3 "
d Q 5,0 o 4.8 n 40,2
R 3.0 ® 5.8 2,8

[TPE P A N B

.

P |

the control group,

B 7N

2

Since the obtained t is larger than 2.110 at the .05 level of significance

v for 17 df, the experimental group finished in significantly less time than

— @. - . R B
T T T T
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\\t-Test: Related Measures Time Score (Filmstrip #2; -
Matched Pair ~§¥perimental Control Differengg )
A 7.0 min, 5.0 min, 2.0 min,
B 5.0 " . 6,92 -1.92 '
c 6.0 " | 5.58 " 40,42 v
D 5.0 ' 6.25 1,25
E 7.0 " 3.25 +3.75 "
F 6.0 b2 v +1,58 "
G 6.0 " 4,42 v +1.58 "
H 8.0 v To3.65 g
I 5.0 n 5.66 ¢ 0,66 "
J 6.0 " o 4,58 * 41,42 0
K 5.5 " 5.25 " +0.,25 "
L 7.0 © . 3.66 " +3.34 v '
M bo v . . . sapw e17 m
"N 6.0 ,'*; . 5.0 n 41,0 n
e
¢ 3.5 n Ty 533w -1.83
P | 2,75 " 4,75 v -2,0 "
. Q ., 5.5 4,42 41.08 n
R 770 v ' 6.58 " x +0.ué‘"_ *

-

I T

Since the obtained t is smaller than 2.110 at the .05 level

cance for

groups,

17 Af. there is no significant difference between

b

of signifis

the two




¢ | , ®
r N N L 4
¥ . t-Tests Related Measurg; Time Score (Filmstrip #3)
g . - v
é'. . Matched Pair Experimental Control Difference
e
", A 3,0 min.- L,5 nmin. -1 e
v - B . 3.0 0N 4,75 " -1.75 "
c . b5 b2 017 "
. " D 3.7 ) . 4,47 » ) _f.o "
N A\ .
E 5‘.09 "o 4 = .8 41,29 »
-5 > . 5 P . o
F . .3.58 " o L.33 -0.75 "
S G 375 L B33 0,58
] - e
- - H . ko92zm 3.2 ' +#1.,5 »
\ | -1 25, ) s ' -0.92 "
. . J Y 3,8 " 4,5 " ) -0,7 "
’ K 3.8 " . - . 5.33 0 -1,75 "
L B X A )
‘ ‘: \ M "' - '3.8 1] ) L’;O n ) ' _0:2 "

, N s 2.75 o’ ) 4,75 ® ' -2,0 ©
R easn
. ‘ A N /' X ,

P 2,0\, 7 A7 m 2.7 "
¢ . Q 2,92 " ot 3.9\" -0.58 WJ
) VR .58 L,2 w .. -0,67 v .
) f‘ . 3 5 - 5 .t . // ) ,
A\ - P

Since thei obtained t is larger than 2,110 at tﬁb\.pj level of significance'

v Nt

fofra?\df, the gxbefimental group finished in significantly less time than
. ‘ < * / ¢
the control group. v

4

2

e e €
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t-Test: Related Measures

, ,
nh

~ Time écorq (Fiimstrip #)

Matched Pair ~ Experimental Control Di_.f;erence
A 3.0 min, 4,17 min. __ -1.17 min,

B 2,92 4,75 -1.83 n

C 2,92 5.0 W 21,08 "

D 2.8 4,75 -}.95 "

E 3.5 38 m_ 0.3

F 5,42 5.0 v w042

G .- 4,0 3.92 40,08

0 4,33 " 4,0 n .33 ¥

I N S VAL 4,33 - -1.16

J 2.8 4,33 0 1,75 @
K 3.58 " __ 3.8 " -0.22
L © 325w 3.58 n~ T o033 v

M 3.5 3.8 0,05 *

- N 5.3, 4,58 " ¥0.75 "

. 0O, ’ 4,25 " b.25 o 0

;- P 1.8 " boap v 2,37
o 3.17 RV 1.0 n
Ry 5.33 5.08 " , 0,25 "

for 17 df, the experimental group finished in significantly less tizme than

¢
* the control group.

" Since the obtained t is larger than 2,110 at the .05 level of significance

>
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t-Test: Related Measures

Time Score (Filmstrip #5)

Matched Pair

Experimental _Control Difference

A 3.33 min, 4,8 min, _-1.47 min,
B 5,08 M b2 40,66 "
c 5.66 " b8 " 40,86 "
D 3.75 " 5.42 m -1.67
E 5.8 3.5 " +.3 "
/ F 7.75 " b,92 +,83 ¢
G b,47 ™ 3.17 " . 41,0
H 6.0 " 3.08 v 42,92 "
1 b5 5.25 1 -0.75 "
J 2,17 v L,i7 -2.0\7(
X 4,33 4,5 o 0,17 "
L 4.7 " 3.25 " 20.92 "
0 1358 3.25 " 0,33 "
N 6.25 ar 3.2 283 "
0 b7, " 3.8 " 40,37 "
P 3.92 " 3.8. " 40,12 "
Q 2,08 " 3.5 " SRR
R b5 4,92 " 042

Since the obtained t is smaller than 2.110 at the ,05 level of signifi-

cance for 17 df, there is no significant difference between the two

groups,:

L4

A
r.,

R
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t-Test: Related Measurss

~ . .
Tiée Score (Filmstrip #6) »

i \ ' Matched Pair  Experimental Control Difference
? A 3.5 ;in. " 5.8 min, -2,3 min,
* B 3.8 4,75 -0.95 "
Yy c 2,75 4,92 2,17 "
D 4,33 " 6,08 1,75 "
i i E 5.17 b7 m 41,0 "
g/ F 5.58 5.08 " #0.5 "
-G b2 v . 358 40,84 "
; H 7.25 " 3458 " +3,67 "
I 5.25 " 4,8 v 40,45 1
‘ J 3.8 " 4,75 " -0.95 "
K 5.0 " 4,66 1 +o.3fi "
L 5.0 b5 40,5
M 48 3.75 +1,05
| N 5.8 bo 4.8 "
o . 5,08 " 3.47 " +1,91 "
?. © P 2,58 " 3.92 " 1,34
Q 492 3.58 " #,3n
; R 4,33 v 5.66 " 1,33 "
% - .
\ N Since the obtained t is smaller than 2.110 at the .05 level of signifi-

groups,

o
%
.
%
'
-
}
«

? cance for 17 df, there is no significant difference between

N

the §wo




E t-Test: Related Measurp§ Time Score (A1l Filmstrips) . .
‘ N
Matched Pair Experime‘ntal - Control , Difference
. A ' 25 ™n. . 32 min, ‘@7’} - 7 min,
B 2L 30 v ‘ -6
c’ ‘25 " A -5 .
D 2b 3 ¢ : -9 "
, E 32 n 26 n +6
: . 5 g b5 o
b G - 27 ™ ' 25 +2
V\ ﬁ 37 24 v A3 »
K I 26 n 29 -3
J c21 m 28 . .
< w8 . 2w 0
L 27 22 +5 0
\ M 23 . 26 -3
‘ N 30 ‘ 28 ! , +2 "
e 0 25 " 24 v ) s1
g P “16 "- 27, " | .. 9
%\4 i Q 2 " 24 v o\'
; R 28 4 s -4
f Since the obtained t is smallesgthan 2,110 at the .05 level of signifi-
ﬁ ) cance for 17 df, ‘there \is no ~significant\dif£‘erehcefbetween the t‘;o .
: groups, .
- a
" / 50 )
a. ‘ ~
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t-Test: Related Measuye”

Error Score '(Filmstrip #1)

o

MatcheévPair, Experimentalﬁh Coﬁtrol Difference
A ?' ’ ' b + 3 .
B 20 29 -9
.o 9 xd +9
D 15 9 + 6
B 17 13° oy
F <. 20 10 +10 .
G 19 4 5
H- 15 5 +10
1 5 3 .tf‘?-
oy 4 10 -6
K 10 . 2 +8
'L 6 ) 2 ,l
M 1 5 -4 @
N - 12 «7* 5 v7
Aon' 14 2, RN +'12. -
- - p 3 ! 8 ” -5
Q 5 B 11 -6
R ‘ 0 Ve 1 N ; 1

Since the obtained 2_1s€¥mller than 2,110

-

4

at the .05 level of signifi-

cance for 17 df, there is no significant difference between the two

groups,

.

<

0y |
.

-
-



t-Test: Related Measures t Error Score (Filmstrip #2)

’

A AT

“Mgtgéfdﬂpair Experimental Control’ Differénce

>.,2
V41
+5
-5

TRy Yy W BHINL R A

5
-4

A

0
0

£ .35 % " el T S ARty B ASYHY

0
+4

- e

+4

"
4
}.

-11
0

& A g fS

-2

e

AL

+4
.6
13 . -8
11 | o+

Since the obtained t is: smaller.than 2,110 at thq’.OS level of signifi-

cance for 17 df, there is no significant difference between the two 1
- . . . J

« Ty EOALI M S R i i« PR

, groups,
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t-Test: Related Measu;'es

Error Score (Filmstrip #3)

Matched Pair Eixperim?ntgl Control Difference
A ' . T . 3 + 3
B N L 5 -1
C 13 7 + 6
D 5 12 -
E T 12 12 0
F Y | 11 -3 ‘
. . -
G 19 6 413
H 19 - 17 + 2 .
I 9 - 5 + 4 .
J 15 6 o 9
K 6 6 0
L 3 7 - b .
S 1 5 e ‘
. ‘ o

N 12 - ) 11 + 1
0 12 1 +11 .
P 7 12 -5

’ Q 8 14 -6
R L 9 -5

.Since‘ the obtained t is smaller than 2,110 at the W05 level of signifi-

cénce for 17 df, there is no significant difference bstween th;a two

groups,
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t-Test: Related Measures

Error Score (Filmstrip #4)

Matched Pair Experimental | Control ‘Difference
~

A 3 3 0
B 2 7 -5
c 1 3 -2
D 3 6 -3
E 3 20 -17
F 10 13, -3
G 17 18’ -1
H 14 16 <2
I 12 ‘ 1 +11
J 23 ) +17
K 1 3, -2
r 2 13 i1
M 1 3 -2
N 15" 10 +5
0 BT 1 40

/ p u Vi -3
Q 2 16 -14
R 10 13 <3

2

Since the obtained t is smaller than 2,110 at the .05 level of signifi-

cance for 17 df, there is no sigﬁgficant difference between the two

groups,
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Ntzzest: Related Measures

Error Score (Filmstrip #5)

Matched Pair éiperimental Control Difference
A ' 18 12 ) + b
B 1w, 26 12
C 11 27 -16
D .9 21 -12
t E ‘ 18 26 -8
F - 15 22 -7
| 5 21 28.- -7
H 18 16 +2
1, 5 19 -14
J ‘ 30 | 8 +22
, K 0 20 =20
L 3 15 -12
, M Q 7 -7
' N 16 20 b
o 16 3 +13
P 3 18 -15
Q. 4 20. -16
Y ’ R 4 \ 18 ~14

Since the obtained t is larger than 2,110 at the .05 level of significance

for 17 df, it establishes that the experimental group has performed in a

significantly Superior manner,
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¥ t-Test: Related Measures . Error Score (Filmstrip £#6)

: Matched Pair Experimental Control ' Difference

§E T~ o 5 -

3 A N 2T ‘9 ' +7

%

% B 15 L2 =27

i c 18 29 ' -11

€ .

y D 19 27. -8 -

é - ) R: ' 21 ‘ 15 - +6

i F 25 29 -4

: % G 26 10 . +6

rs

5 ! 27 24 +3

3 1 24 15 ) +9

N N J 20 15 +'5

i ) K L . 27 ¢ : ' =23

¥ ) L 15 3 -16
M ) 5 5 0

{ N 277 23 Yy

. 0 17 2 LY

v P B 25 -21

: - Q 14 \ 16 -2

- \

. \ §

y R 1 /) 31 -20

4 : 7 1

£ Since the obtained t is smaller than 2,110 at the .05 level of signifi.

4 < < - - :

’; cance for 17 df, there is no significant difference between the two

:’: groups,
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t-Test: Related Measures - ' Error Score (A1l Filmstrips)

Matched Pair Expérimental Control - Diff;rence
. A. '{‘ 57 : 42 +15
{ ' B 57 110 , -53
c & 73 -9 |
- D, 57 _ 86 -29 |
' B 80 100 B 20
- Co
F 88 . 9, (*’ -1 1
G 108 7/ 6 1
‘ H 108 93 45 o
. T 8 51, w2 '
J e 50 ' 510
} K 29 ~ / 62 - - -33 : }
L 3 o 81 ©.50 i
Y ez 17, )
’ N , 96" 79 +H11
. a o 77 | 12 5
‘o | » 2. 79 .55 °
é « B 50 o
1 v R CE 83 | ncl
¢ ! K

Since the obtained t is smaller than’2.110 at ihe .05 level of signifi-

cance for 17 df, there is no significant difference between the two .

groups.,
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APPENDIX C

MATERIALS

From Project LIFE
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‘ S Vistial Perception ’
Thinking Activities—Language/Reading

”

'KIDS
and teachers

*LIFE 280 L " Preschool and Etémentary

'a,-'!ai”.‘ﬂi
LN

\:a'r~ v R PN . .
};‘j};l Provides for Individualized
swfid Instruction” = * )
$ ;;g‘«g),l Specified-Behavioral Objectives

»
H
H

Immediate Feedback to Learner

‘f’ltisr\uc(t*iic‘z\oolr::\nc:ef:eaninglful - G EN E R‘AL @ E L E CT R lc

; ‘g."'@&»! Built-In Diagnostic Tests Error Accountability ’
.3/ ® Student Self-Pacing Carefully Tested
3 Q trinsically Motivating o Small, Sequential Learning . : . o
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S The Instrugtional System

Project LIFE, the National Education Associa-
tion, The U.S. Office of Education, and the
General Electric Company have joined forces
_ to provide a programmed instructional system

Under the present program gqrrangement
Project LIFE has created more-than 300 film-
strips, stofybooks, transparencies, work-
books, flash cards, etc., with an ever expand-

,g}%%. ) for teaching handicapped and n'on-ha’ndi- ing systemy under development. The effective-
s TR . capped children. The systems concept ‘was ness of the system is being evaluated by
'}o;?%f . ... .. designed, produced, and tested by Project General Electric as well as the Project LIFE
w#2s®, -, ... . - LIFE and has been sponsored by Media Ser- Research Department. The former is accom-
;‘,ﬁgg;@:;. , vices and Captioned Films, Burequ of Educa- plished by the andlysis of.reports, surveys,
'f:i‘;g ‘S; ’ tion for the Handicapped, U.S. Office of and goestionnaires as completed by the pur-

CeB i et g &)
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g slcancy
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300,
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The concept is a systematic approach to assist
the language-impaired child to acquire a
functional language system..This is ‘accom-
plished primarilv by the<child interacting with
. specially designed programmed instructional

chasers of the system. Project LIFE has’ more
than 39 formal research projects, as well as
some 35 field test centers where the system
is being extensively evaluated in a variety af
different academic set'iings and with children
having different handicapping conditions.
Several of the investigations emphasize the
usage of- these materials with normal, bi-
lingual and culturally deprived children.

materials .in cogjunction with the General
. Electric Student Response Program .

@ NG

NS

TR

*+remote controlldble filmstrips or slide pro-

eliminating the memorizing of answers.

1 =

é i ' . T L

.’t - .’: - ‘ ) L . ) 4 Y

%‘f{‘ 3 IN THE CLASSROOM IN A CARREL AT HOME \

Ed :;;?, (' “ " ; i

3%{ fe . Student Response Program i response available to the student.

14600 - . +. The system consists of the programmed-in- @ Confirmation of the correct answer

g o q’af:} L struction filmstrips and a "‘response” device selection. . '

g%‘z’ﬁ Zak _ . called a "Student Response Program Master'” ® Student learning by the need ta find the

‘«b%“i&f’j{ . . .. 1 on which the student,presses keys to select, correct gnswer to advance. |

4 ,}{‘_,:5,;.';_’.:\ . - his choice of answers to the questions pre- | m Ease of operation for the student.

; Cig&. 7 sented to him. If the student selects the cor- & Versatility, with a wide variety of remote

i”ﬂ, o L rect key, the green key marked "GO lights control projectors (slide, filmstrip, and

3«%‘2){%}‘, . v up, and he is able to advance to the next movie). N

L o0 frame in the filmstrip, [t will operate most w Variety of eight response patterns,
wieday b g P

:

]

e jectors. ® Record of the number of errors made by
it “...', Features of the Program Master " the student, ta determine progress and
i}“\%w .. "ew .+ Features of the Student Response Program ,  areas needln.g attention.

;é?ﬂ Sl Master includer X . ® Low cost achieved by the ability fo use
S5 ,‘r‘;:;,;.;;"‘ . Ability to provide a multiple-choice ~existing projection equipment.
.rf':‘;fg 2 SR \
7770 e r 6o r

$rra,

i T

:I@
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Easy fo operate

Figure 1. Project-LIFE Student Response Program Master
MOD 1l -

The Response Code Selector allows you to dial any one
of 8 different codes used in the filmstrips. .

"Figure. 2. Project LIFE Student Response Program Master
MOD [l {Rear View)

Figure 2 shows connector cord, which plugs into the
projector to carry the signal that advonces the film. The
RESET pushbutton sets up a new sequence for each film-
strip, the error counter records each button pushed
incorrextly by the stodent in answer to multiple-choice
questions, and the Bypass switch allows advance without
the response code. .

Your chance to join the program

8 Quarterly Newsletters

» Each ‘purchaser of the Project -LIFE material and
- Student Response Program Master will have the
.z the knowledge gained by one another we can im-
" prove our ability to help children with learning
*; disabilities. Therefore, we will establish §commun-
~icdtion network consisting of: -

" opportunity to join dur Evaluation Feam. By sharing -

m Student_P;;gn;ess Records

e

8 Program Evaluation Surveys

= A Forum for Discussion of
Problems o

e

’L: « The Projecf LIFE Perceptual " Training ma-
% :a-terials consist of 30 programmed filmstrips
};'Xglk&m developed to assist -in the child’s develop-
f%i ment of specific visual perceptual skills. The
@y‘»&,ﬁ”: filmstrips are designed for pre-language in-
X _struction; therefore, the primary population

is the four-to-six-year-old child. The series

_ can also be advantageously used for remedi-
., ation of identified visual perceptual problems

in older children.

The Project LIFE Thinking Activity materials
provide a series gf 102 teaching and testing
o 2 filmstrips dividec?‘mto‘six levels of difficulty.
% '}lh‘ejlower levels, primarily visuals, concen-
trate on those specific thinking activity skills
35 that should be acquiredduring the pre-
i o school years. The intermediate levels, a pic-
N‘?;.\r"-'«.,};g‘_ture and language mixture, condentrate on
ﬁ&fﬁ‘? those skills essential for success ib the lower
; %}?;;g‘;‘;}; grades. The higher levels, primarily language,
S extend the earlier skills and introduce addi-
ﬁ&i{: tional tasks that lead toward academic suc-
TEuE ¢ cess. . )
'é;,,’;.:g‘, The Project LIFE Language series consists of
LR 178 filmstrip lessons which provide a visual
. . input of receptive language wherein the child

2 o, is progressively introduced to language prin-
; U " ciples, concepts, and basic sentence patterns.
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Aruitoxt provided by Eic:

FILMSTRIP LIBRARY —

Each set has-a theme or general topical area
such as self, animals, food, clothing, and
shelter, —— <

ot ~
A test section is provided forﬁéch language
set, The test can be used for diagnostic pur-
poses to determine the child’s needs, for post
test purposes to evaluate his level of mastery
of the materials, or for periodic review of
previously learned language concepts.

The Levell filmsttips (55) present s\ﬂgukrr’.
and plural nouns, verbs in-present progres-
sive form ond past tense, agreement of
subject and verb, pronouns and their ante-
cedents, prepositions, possessives, and
simple sentence patterns in both stote-
ments and question forms.

The Level U filmstrips (59) present addi-
tional function words, possessive and
: object pronouns stressing antecedents,
adjectives that describe.feelings, impera-
tive mood (request) and future tense of
verbs, and additional question forms.

__= _The Level 11l filmstrips {59) present the use
of the-infinitive, the pasfprogressive form
of verbs, “'going’’ meaning intention and
additional question forms, verbs, and
adjectivesT—

61

N
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Student Reé.pbrise Program Master Mod Il

tw Y ‘ " Characteristics - . ‘ SPECiﬁCOﬁOn .

3 120 volts, 60 hertz, 200 watts maximum :
“h N .
.. Dimensions . . ~ Q o
=¥ . Height * ' © ™~ 4Y inches _ -
1. 107 inches _ o '
7 inches -

'5Y2 pounds

= . Brown wood grain, with black and chrome trim '

Programming . Dial having 8 positions is provided to set the eight correct
- answer patterns for 20 student responses. After 20 responses,

] the correct answer pattern repeats.
~ _»o Projector control Six-foot cords are provided to connect the Student Response
S : Program Master to the projectors. The projector being used
L. ‘ . must be identified in ordering to receive customized con-
' ’ nector cord. An adjusting device is provided to insure correct

: pulse width match with the projector.

: ,~}:t:”-j’rices: Student Response Pgbgpam $224.00, Mounted SRPM Rear  $10.50
; . Master ’ : - each « ' ‘Projection Screen each

-

- The pricing for Connector Cords are as follows for the various Remote Controllable Projectors:
Eastman Kodak-MFS 8, Standard Projector-750 Auto, Viewlex V85, V27R, VB3R ~~ $5.25
§ Bell and Howell ' 745C «d. plug/rect. plug, 960M ) n 9.75
g "% Dukane ' 3 All remote units ¢ 9.75

-
Y

\:f.";’&;.{:",,’x Eastman Kodak All Ektagraphic & Carousel ~ ° - S 9.7
3 . : - Graflex - * SM400 RC, SM1000RC, Schoolmaster, Compact, SM750 RC 9.75
2i Kalart Vietor All rerfote units - ‘ ’ 9.75

" . Standard Projector  333RC, 666RC, 1001 RP ) .. 975
- Viewlex- . All remote units not listed above K/ ’ 9,75q

, - ¥7 {when ordering underline specific projector if it is listed)

7 5, All prices F.0.B. Shipping. Point. ~
T T S

s+« The Student Response Program Master provided by Genern] Electric wilNbe warranted against factory defects in
.+ Matenal and workmanship for a period of 180 days from date of purchas nerod Electric will either repair the
unitror repla'co it with a new or facfery-servicedyunit at no cost to the customer fof tabar, materials, or return trans- .
. - portation, if .it is delivered prepaid to Instructional Industries, .Inc., Executive Park, Ballston Lake, New York 12019. °
In addition, a one-year guaranlee from the date of purchase on all parts will prevail, with the purchaser paying for

E
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= General Electric/Project LIFE Program

B¢t - 3 N . N
Yie% Instructional Industries, Inc. o

. . |
& ¢ Execytive Park ‘ . '
4 Ballston Lake, New York 12019 - GENERA L,@ ELECTRIC
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~(518) 877-7466 - °
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