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Ah*Interactive;Classroom Televisio System (ICTS) is a way 8;

9 . [ _.___f“l-u

‘ creating a visﬁal classrooh environmen . for partially sighted students . Y

s amd contrast capabilities

ecisely, an ICTS is a . ,

multicamera, multimonitqi leSed c1rcu;t TV system with v1deotap1ng

and videoreplny capacity Suchf& system-permlt -eachers and their_

~ --’. ..—,_

- +

partially s1ghted students to “be- 1p cdhtlnuous wO way v1suai communi-
. -?Vy;% o <

cation with one another;‘ Moreo¥Er’ it allows partially sifzred <\\ .

students to functdon- v1sually in classroom'sltuatlons\fhat ‘e, closely

akin to,%hose experié%ced by the1r fully ﬁgghted peers; that.is they
>

Cd ™~
can réad o;ﬁinary prinbed matter look.ab pictures write with pen or
pencil, do workbook prqblems chnsult ?@e blga%board dra: or paint. :
Thus the use .of an ICTS both trepares students for eventual mafrncula— ‘
tioh 1nto‘classrooms for the fully 51ghted and prg;ldes en appropriate ) N

N
v1sual aid which enables studentq to ‘make the full t possible use of
their residual vi51on. _3 /'

~

The Rand Corporation has carried on ICTS research since 1973.
4

During ﬁqgé time, with funding provided by the Rehabilitation Servicee

-~ e .

Admi istratipn (RSA grant lh—P55&h6/%z.and the Bureau of‘Eﬁucation for -
the\zéhdic_ppedL4QE contract 309-?5—0123), under’ the direction of
. L : . 1 .

Dr.‘Samuel M. Genensky, Remd -has desigied and constructed.two ICTSs
-
y ™~ £ L

and placed and evaluatep them in two differemt visually handicapped [

classrooms in'Log‘Angeles'County.. This paper descrlbes the/aqt1v1ties

.o ‘@
£ . ! —
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K uhdértdhen to evaluate the edudational impact of these ICTSs upon pa&tially

i
_ sighted elpmentary students.' Chapter I provides a descrlptloh of the two \\\
- ')r. -

E // T ICTS sites and thelr partlcipants.l Thapter II begins wlth a d1scuss1¢n
Coa T ! . . '
s, oﬁ.the evaluatlon de51gh for the project the klnds of- assessments employed, *
B A EA , ]
. and the data collection schedule. It then presents the results of the first:

proJect year (1975 1976) 1n three areas of ‘evaluation. Chapter'lII building
i 4

lv _" 1 [} [ » *

. - on Chapter Iﬁ, desCrlbes changes 1ntroduced 1nto the evaluation procedures),g
. . e - s . .

and then examines outcomes for the second project year (1976 1977) ‘@he

Postscript‘con51 s éhe ratlonale for and some of the . rssues that arise

el

\ e

w1th dissemlnating th icrrs . ’

nt’ of project outcomes bver two years suggESts

. In general asgess '

. that an IETS has a strofig posltive impact on the é&ducational expetlences
’ . . : . . ‘ : . ) 1

. of partially sighted elementary school students ih the three areas

- . . . -

\ . . s . .
& evaluated. With respect to academic ach1eveﬁ%nt, examination of stan.
- . . ! . . B N
dardized test scores showed significant improvement in reading and p

\
. : af - ¢ :
mathematics}during both years., However, \he pattern of ga}ﬂs chaﬁged:
\
~ in the first year students 1mproved more. ms,.nke‘dly in mathemat'i}\tha\

" in readlng, scoring sxéniflcantly hlgher in the former but é&\the\ﬁhd J
. ‘of the second yean, readlng scores 1n3reased dramatically” so that no oo
o . ' TR Lo . . ) .
| o, . [ S . . :
substantial diffdrenses remained between the two achievement domains.
. . B ® . N .
. ,

! We. believe theseﬁresultslreflect-the circumstance that, Hor -visually

~

impairedlstudenfs,'learning.to perforyfcomputaﬁions id Tess difficult

\because it requires less Scanning than does reading. A secohd year of t-

'experience'enabléd students to learn the visual scanning skills

- -

. \ |
: needed for advances in‘reafspg“achievement. additional achiev%bent

\

N
results are noteworthy. F t, for ‘'students similar in age, those who

*\ h&ve had longervexposure to the lCTS score closey/to/grade nor%al on

." '\‘r '\ r . -.‘. »') ' .s L \ ’ \\}l
\ ’ » - : e ', B '

s
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- “abhievement tests.h Second, 'highen,grade $tud

%

e -
©

1

. >~ .. »

L. -/r:..-l '. . . </
$ are farther from

‘
. 4

-

grade hormai than lower°grade students.; Th

e outcomes.lead,us to;

helievqathat early exposure to an ICTS is helpful in minimizlnﬁ;%he

ris of cumulative educational deficit related to visual 1mnairment . -/
' The project further undertook to evaluate tw6 peyceptual skills f
fmportantly involved in.educational informatioh: processing for partially

sigbted students visual motor 1ntegratiog,and v1sual sequential memory.

Euring the first proJect year, students showed signlficant galns in
*1 . f

i

_ visual motor integration- visual sequential memory showed no such ' \

g |
advance. In contnast during tha second year visual métor 1nt\§ration '

"

scores continued to improve but not dramatically, however wisual
ey

sequential memory ev1denced significant gains. These resultq ‘suggest
. Y (

that, as students initially learn to nse.-the ICT% for: academwc taskg,

. ‘
~ their visual—motor coordinntlon incre_mms B‘ .qr-a.nning vig the v V

L. - . L

Platform is more difficu1t and as ve have hyp0thesized .reqn1roﬂ A
. N .

' longer learming period. Thés vﬁbua] sequential memory scores da not

manifestbéignificant positive chahgé until the second year, duvring

N\
which reading (another scan-dependent activity) advances a8 well,

» R T N N

These as%umptions are supported by studylng antercorrelat1nns among

o

. ;"

achievement-and perceptual’skill scores. rWhifé v1sual sequential - _' s

B -m

mory is ass0ciated with mathematios achievement 1t is much mdre.
éloselx correlated w1th.read1ng aehievement : Thus the conc]us1ons

drawn from evaIuation of ach1evement and of v1sually dependent percep -

. H

b .\.

tual skills are mutdally‘corroborativejk Cer

'0 '1
Finally, the’ project souggt to aSSess ‘the effegﬂ?of the ICTS on \
i
pixchdsocial mediators of school success (attltudes toward academ1o



< . . @ . ' : b
evalluation, attitudes toward peers, and self attitudes). The firstA

year's data iﬁdiéatgd no overall improvement on any measures of self
‘. .-° . £ . ' . °
. or social constructs. While data from the second year showed substa
, . ot . . ‘ I 'S
tial positive :change on some important dimensions such as self este:

-

arrd peer affiliation, attitudes related to test performance'evidén
- T 1 : :
no improvement e¢ven though students' test perfofmance hﬁd improved ) '7 -

.- - -~

I . ¥
.( remarkably. We believe the failure experiences accumulated by many

>

A handicapﬁed students tends to generate#negative self and social atti- &

- v v N v

-

\jf?fﬁaes in the academic settiqg which are difficult to overcome . MQ{Q
- L . - .

generally, we believe that psychg;ocial mediators of sehool. success

v

in the partiélly sighted is—an a%eé well worth fﬁrther investigation.

), In summary, the first two years of the dbmonstratqnn project\\s

qugges+ thaf,.the TCTS hna a strong and stable ph41t1vn impart_on the
learning experiencea ~f partially dighted olementary srhonl stndents.
. . , .
Mnrenver ., ~lassra~m observation data (veportsed elasewhere) indirate an
-

. .
axtremely high level of ~n task performance Along with n/gnphis+inata§

-

nse of the TOTS as a trnl not a cruteh. Tf the ICTS is as successful

ds it now appears,‘then we-propésé that the next steﬁ’musé'be t; promote
S
the disseﬁination of TICTSs be other séhool dfstricts.‘ Most metropoli-
1 ) .
‘tan areas with a population of at least 50,000 would, we be]1eve .
.
have a sufficient number ofigirtlallv 51ghted cthdren to 1ust1fy the
installation of such equlpment. In this waﬁ, a large pr0port10n of the
R LY

severely visually impaired; would de permitted to déve]op the capability Q{E,

for leading full eduoationél, vocational, ang sncIAT livesg
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: 9» INTRODUCTION TO/THE RESEARC “ ' .
.. Q.ﬁ H) T .

:hment for parti&lly sighted students . S
—\.—-\‘ - . . ..
‘fion, contrast and brightness capabilities. '/) .

ticamera, multimonitor closed circuit

v system with videotaping #nd v1deoreplay capacity. ‘The Picture om /,‘ -
. - T A A '

. the next page shows a 9-cgmera, B-monitor system in an elemegptary.

*
T .

school classroom Suc a éystem permits teacﬁers‘and their iartihlly
. . ‘ - L] - . .

sighfed students to bg in continubus visugihcommuniéation with ote L
gl

» /

another. Moreover, it allows_partially,s

\ -

% students {:o funct‘ion- ’ \/

v1sually in classroom 51té;t10ns that are closely akin to those experl-

enced by the&r‘%ully sighted peers; fhat 15\\\Pey can read ordinary

v ¥ . 4
‘printed métter, Nook at pictures, wrlte with pen or pencil, de workbbok
N ' .
problema; consult the blackboard, draw or palnt Thus use of an ICTS .

)
--,makes partially 51ghted studenﬁ"more avare of what is expected in

(7 classrooms for the fully sighted and, equally importanf, more aware of
what tﬁey couldgbe missing 4f they are placgd in classrooms without’

appropriate\visual aidsf\\ﬁéhind the const{pction of the ICTS stands

R N
, * the philosophy that every person_should have the, opportunisi@to make the - —
° est possible yse of residual vision in order to lead a,mhximally . “”' 2
’ -
. prodpct{zssand satisfying life. T - . \\{*
[P . ’k . ] ",‘; M )
| AN : ‘ _ ‘ 7 . —
; - ' f . « - . : - ) "
1 ]
/ LY \‘ . ) . - —.-
N . |
N | §§ . N
3 \ ' w-q ’ v e
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3
- it also required an;evaluat1on of the effect of that systenJas well as

N i . : N ) .,:‘ Ty | ' o -
Histogz o - S " - o ‘A

L " - . X

i

! B In-l973,‘The Rand‘Corporation was engaged in?research bnf"Information o

. l . !
Transfer Problems~of the Parti Sighted " funded by the Rehabllltatlon

s

Serv1ces Adminlstratlon (RSA grant lh—P— 58&6/9) undér the alrectiqp of
Dr r. Samuel M. Geneq;ky. Early in that year Genensky sought/RSA approval

to~construct and proof test an interac‘ave ciassroom telev151on system

N o

‘as part of that research,project.f Perm1551on was grante&'by RSA‘ and -
» > )
our first ICTS was de51gneﬁ and constructed over the nmne month perlod

r c
March - November 1973 Thdt ICT§ WAS 1nstalled in a classroom primarily

for partialiy sighted childan-in the .Madi'son Elementary School in

4 K \_S . " . ) . ‘ ° . .

Santa Monica, California in late November 1973. It hes been in continuous
’ v | S -

operation in that.setting Since that fall.’

’

- 2
Constructlon and operatlon of the ICTS had been 2 technlcal success.
However‘ systemat1c_stud§ of its educational 1mpllcatlons was not a part ct
the A-sponsored research. Consequently,'in 197k Genensky-aotroache&
e/iireau of Education for the Handicapped (BEH) of the Office of‘FﬁHG“Eion;

-
hls Qoal was to ascertaln whether thet Bureau would be interested 1nfsupm

~th

portlng a research project aimed at determinlng how an ICTS helps/ln the -
teachiw of basic skllls to iartially sighted elementary school ch-ildren :

xpressed interest in such a project and -

in classroom settings‘ BEH
. »

41& February;l975 a contract was signed by Ehe Rand Corporation and by

IS

the Office ‘of Education {Contract 300—75—0123) That con:Iact called -

‘t for the ?esign and constructiOn og\\‘second generation ICTS to be '

-«

installed it an’ elementary school classroom for partially sighted children,

ﬁhe first generation system on the learning exp€riences of partially ~

l(‘ \ . \ .’

ol
”

<o



lhightea students. . The, second generatien'ICTS was completed in' November
L N P . . ) . [ - . : ‘
R 197F_and was imme&iqtely instailed'ii\the Killian Elementary Schaol in v
' t

Rowland Heights; California, wheré it'has remained in contleuous operation.. *

At the terminatlon of the project ed catlon&a evaluatlon data will
N / [N ’
represent appr?ximately three academi years. 975-1976 (although

students at the first generation 31te had already had some ICTS experig !
‘ . ence); 1976- 1977, and 1977 19781 the final year. l'i IR

What is an ICTS? . . -

»

~ N -

‘ . s . 1
As we have said, ¥n ICTS is a multicamera, multimonitor closed

. v - : . -
. _ ‘ *
circuit.TV system. The system cpnsists Primarily of N stations, a
; ' : ' )

- ] ) s > s . < 3 -
controlrconsole, a ceilingemounted room-vlewing camera, and a vmﬂebtape s
N ~ ’

N

retorder. Below is a picture of a s1ngle statiodﬁihat has th3,f6]10wing
- L
features; a down pointlng TV camera equipped with a 5 to-1 zoom lens
»
;
which in turn has close-up capablllty, a TV monitor mownted at _eye ‘level;

[y

A, light sonree'for illumingting reading and writing material: and an \

X-Y Platform, a moVeagle work surface that has margin stops in the x-

< \

o . . _ L
or left-right dirkction and friction centrnl in the y+ or line-to-line

direction. The X-Y Platform supperts reading and writing materials
. ) - K

-
-

’ L
below the down—pointing camera. In an TCTS classroom, N-1 of-thp

>

stations are for use by students and the Nth station normélly is for

9

© use by the teacher(s); however , 1t is not unusual to see the teacher’'s . -
' [}

:y.r-. . \

2

. L ,st&tion in use by a student. =

1
-

ot

The control console for the .classroom system'fs typically located

at or near s'teacher's desk. Both fhe first and second generati \\ o

¥ - . . - E

" systems have control consoleg which perﬁit‘teachers to present- oh anv

- -

- .
[ 4

- )
\‘: > A system could have any number of statlbns ,depending on the ant1c1—
' pated number of students. ' Qur flrst,generatlon system has four stations, "
whlle the second generagion sYSteh has eight. . ’




. []
. ) '

An ICTS Student Station .

'
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3 b ~ < . -

N one of.the system's station m07itors, indepeﬁdeﬁtby of what is presented
“~
\ , . '
on any other monltor, (1) a full SCreen image of the output frbm any

‘e
.

one of the system s cemeras oOr from its v1deotape reeorder; (2) a
~ N

horizontally split 1mage of the‘futput from. any »Wo df 4these sources;‘

-”»°

. .
or (3) a full screan. superposition of the output frgm any two Bf these

: sourqes. W&th these system capabi}lties, for instance partlally

'sighted students can each work individually on their own materlals or

.all gead what the teacher is’ displayjng from her delk; they can write

. [

solutions to'arithemtic problems displayed on the bowrd ﬁithout hebing

to recopy the problems themselves; and they can fill in the blanks

on a superposed workbook page.f In addition, the newer control console

also permits the teachers to (4) present the same simple or composite
X " . N ' . )
image on all station monitors at one time via a special set gf simple

commands , or'(S)-allpw each station's monitor to display a full screen
. ! . : \__———'
-~ 1lmage of the output from its own astation camera via another set of

simple commands, \
The system s room-viewing camera is mountEd on -the ceiling of the -~
i
classroom and is run remotely. Tt can pan and tilt, and hence can bring-

-
v

. - ¢
virtually any part of the classroom within the view of its 10-to-1 zoom

lens, This enables students to look, for example, at the clock, at the

a0

calendar, at the blackboard, or at their teachers and classmates. Like~\

all othér cameras of an ICTS, the room-viewing camera can present both
s\',

positive and negatlve images of -what 1t sees.

Last, the videotape recorder permits teachers to record information
displayedIOn any of the system's station monitors, and to-recer@ lessons .

prepared by one or more teachers with the help of one or more of the
Lot ) ' | . . .
. Py . . R
system's N+l cameras. These materials can then be shown to one or more

-
»~
'

™

‘[Kc*‘ S . 14

wll Toxt Provided by ERIC




7, - T 2112 ' » -
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’ . ) .
+ . .
’ ’ d A -
-

students, or can be shown and rev%ewed'by one or more of the teachers.

»
a
- -

N 'Morebver; the videotape recorder can recard &ff the aif prbngms ini.

1

. A | ' * .
bP4ck and G;ite or in coldy; these videotaped programs :Qn then be’

-

v hown on a Elack and whlte éoior v rece1ve# in the classroom that
L. -
. }n_turn, can be viewed\py ohe or several students at one t1me The ™  ~—

number of students who 9an<do th%§ at one time-depends‘jpon the level of

vision] of the particlpatlng studeqts A more detailed &escription of

L
. '

/.
the first and second generatlon ISE§/1S‘available in two reports pub-

lished by The Rand Corporation (Genensky, S. M., el al, 197h:rCenensky,

AY 8

S. M., et al 1977). S . .
Participating Students \ )

-

L

(A1l students eligible to participate in the ICTS project are partially-'

' sighted. For definitional purposes, this means that. the visdel'acuity in
. t . . .

13

" their better eye, even with the help of ordinary correetive lenses, does

'not exceed 20/70 but is Egtter than light perception or light projection,

'Participating students also must have IQs that 11e roughly between 65 and

-

130 and, although they dnay be multlple handicapped, their. nonvlsual handi-

A - L4

capping conditions must not sexlously interfere with their successful
~use of the equipment at their ICTS stations. When students in the

.8chools housing ICTS»é}strooms meet these criteria, and if their parents

A person with visual acuity in the better eye that does\not exceed
20/T70 even with ordinary corrective lenses is unable to read newspaper
‘column type with or.without such lenses.

**Perque are said to have only "1light perception" if, even with the help
of ordinary corrective lenses, the vi*on in the\bettegr eye is guch that they
can only detect a light intensity when looking in a particular direction.

Persons are said to have only "Iight projection" if, even with the help
of ordinary corrective lenses, the vision in the better eye is such that they
can visually detect very bright areas in a scene Cespeclally those that are
sources of illumination), and if they can also detect opague obJects that cut-.
off fram his field of view all or part of the light frOm these bright areas
in the scene. ! \ _ .

-

15 €



&’ ) that they w:Lll b%eflt from an 0pportunity to pa.rpicipate‘hey ane

-

R For th 'first two yeare—-of\the stud>(1975~l976 and 1976-1977) R

N I . ; . k X ~ . . . J )
' . - . ’ Y

N S | . . 8
and _;_%elr %ﬁﬁ—ﬂs well as jnéinbers of the Rand project staff agree °

. -t i N -
admltted as subj ects 1n the BEH study. . , v
. ) P ] . / iy '

. . . . . . - .
. . ‘ ' . 5 . v .
Massroom Settings . : . .

- . * . - 4. . - * ) )
. j The! two ICTS classroom sites differ quite markedly with respect to

_physical setting, student population, and organization: 'The Madison site

(housirig- the first generation sbe;n) consists,of an 18-by-32- foot rqom

wi ICTS stations, including ‘the ‘teacheér's station. The equipment

" occupies approximateljr 50 percent of ‘the room; the rest of the* room

%cor}\ains student centers, %‘bh'storage shelves along the perimeter ,and

-0

a carpeted open area in the center.

S .
subjects at the Madison site numbeted five a.nd-three, respectively; in
oy . b . . :
S : . .
'spring 1976, one subject matriculatéd and another moved away from the

,

schodl district. The age of the sub,jecté. ranges from six to eleven Yyears,

and the nominal grade level-distribution represented includes firsg,

-

third, fourth, fifth, and sixth. In addition to ICTS subjects th\
. Pl - .
clasgroom regularly serves one to three o%r_ha.ndiéa.ppled students g;é

. LA e o
txe’ll. Moredver, at-any given time the population of the classroom’ ;

varies considerably because students from an adjoining resource rooh make
use of the visual handicap classroom during part of the da.y T

-‘ T}tex%‘s one reﬁlar teacher in the classroom. She hag participated

"in -the ICTS study since its beginning. 1In additlon there is one regular )

-

aide, a mobility instructor for the functionally blind who mekes daily

. . : ? AN
visit#, and a physical ,eaﬁc.ation. instructor who visits the classroom

o . 16 »
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. . . N -
veekly. Finally,‘sezsral adult tutors'giyefvarying a%gunts of time to

~

. . e . - ~—
the'élaéshduring the school year. \Overall, the average adult-s{ﬁdent
[ . o — . ‘ - /1 )
) : -
ratio is about ougy to*three. - ' .
. - ' ¢ . B T - - .
o ThisgICTS classroqm is open from 8:45 to 11:30 fbr_Bhsic skill

instruction. At 11:30 the students break for lunch, after ‘which the
‘ . . J .
partially sighted studenps at%end régular classrqoms appropriate to their

f

em is locaé:;)

grade level for gich activities gs musiec and art.
. ]

-] s

. ~N
The Killian site (where the second generation sy
S RS $ : A g

’ . . .
Although the clagsroom is much, larger, the equipment occupies “about "50

percentlgf the avajilable space as it dges at tRe Madison site. The

Killian clagsroom is fully carpeted, with flre nonICTS area being used
\ : .
for student centers and storagé shelves. i

During the first year of the project, eiéht students participated

inqthé ICTS study. During the secohd yedr. this number gféw to eleven, with

six returning subjects and five new ones. The age of the subjects ranges
® .

from five to twelve years, and nominal érade levels rdnge from prekinder;
. : L SN .
garten Eg fifth. As- ij§ the Madison classroom, this site also typiéélly

serves nonICTS students and accommodates an occasional. student from an °
4 - . a
. . & o .
adjeining resource room. ' Ny :

v

Two regular teachers have been with this ICTS classroom since its

incéption. There are two regdlar aides and several student aides. from

Y

b Teom

- . /‘ .
the neagby Junior and gs?ior high schools as well. Ip addition, a

mobility instructor anqLa speech therapist come to the cihssroom sevikral
kj

times a
] . Ve

e T

-~

week. The mean adult-student ratio is approximately one to two..

involves a 32 by 64 foot room wiyh eight stétions, inclyding the teacher's.

-

il



Rt The -K:Llllan classroom is self I:ontained providing not only basic

_— -

~ 5, skills instryction but also a full\range of learning experienges 1nclud—

\: ing physical education, art, and 'us1c Subjects in tbe ICTS cl ssroom
do not therefore «interact with normally sighted students during the
1 N r
. regular class day The classroom opens at 8:30, an students leave the

room.at/staggered tlmes Prekindergarten and klndergarten students leave
at noon, while grades 1 to 3 leave at 1:30 and grades/h to 6 leave at

. N\

i, . - :

. ) : ’ . .
‘ Paper - R ‘
r / This paper describes.the activities undentaken to evaldate the

’

L

-educational. impact of an-IC?S on partially sighted students. Chapter II

. begins with a discussion of tne'evalﬁatiOn design for the project, tny

kinds of assessments employed, d the data collection schedule.” It then

'presents the results [for the.firstApquect yvear, (1975-1976) in each of
the three major outcome areas inves igated. Chapter III building on

. ~ Chapter II, describes chanées introduced into the evaluation procedures
" ) - . e 0 .-
' and focuses'attention on classes of effect deemed to be of special

-

interest giti?\\qe results already oCtained It then examines outcomes ///
. :

for the second projeqt year (1976-19 T} Taken together; the first two

project yearsxsuggest that the.ICTS Ras a Strong and apparently stablp

positive’impect on the‘'learning experiences of partially sighted elementary
)
school studenpts. The Postscript discusses dissemination possibilities for

the ICTS after the final year of the demonstratifn.

. é‘
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two widely differing classroom sites: ‘The first gene‘ation system is

' . ..'g‘ : .
. L e -
b -~ *
« ." Y ls . -

22
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A ‘ . . | CHAPTER II

S RS

4

. N

The_fundamental goal of the Interactive Classroom Television

[

-
Systems proJect is to improve the educatiqnal experiences of partially )

!

sighted elementar;\;chool students. This goal has bdbeen impiemented in

_housed in a visually handicapped classroom serving a maximumJ;f six. studefits;

’ +
the sécond generation system resides in a self-contained classroom for

. N ' : .
the visudlly handicapped and seXyves a maximum of 1k students.» Because the
M . »

project i% multifaceted, assessin he extent to which its objectives

are being met ‘requires collectfgn of varied sorts of data tapping distinct

areas ofaeTfect. Wheni it is feasibie, the data are treated statistil i
oaily to determine significance of outcomes. Where such treatment is

.
not feasible projeét ,dat .'vertheless constitute rigorous documenta—
tion of procedures and rezfgzs—appraisable on a oese study basis.

Both sorts of information are regarded as useful contributions to

evaluation where the parpose of evaluation is assumed to be the sys-

tematic reduction of uncertainty about program effects.
"For conyenience, program outcomes for students are conceptualiied
in terms of four areas. Of primar& impQrtance is the impact of the ICTS

on academic achievement in basic elementary school skills-. Basic skills,

for the purpose of this*evaluation, have been restricted to verbal and
quantitative proficiency as measured b& standardized achievement tests:‘

A second area of "concern is the relatianship of the ICTS to visnally‘

dependent perceptual-motor processes such as visual-motor integration
and. visual memory. For the partially sighted student making use of

residual vision by means of an ICTS these processes are important

—

4
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mediators of !nformation enﬁfdl_g and decoding and thus could have a

suﬁitant{;l influence on, learning. Next, the project is 1nvolved in .
v

examining what effece the 'ICTS has, if any, on self and socialjattitudes

A,
(f&i instance; self esteem an school %ﬁz}liation) thought to be slgnifi—

L
=

“ ' ]

: T o
cant in qtudepts(;school exp riences. The final assessment domain,
o)

iassroom behavi seeks to/determine theﬂexiéni and grganization of

task-—releva.nt -actiyity when students ma.ki use of the ICTS. Ta.s& behav-

Ve

ior is evaludféd observatﬁpn?lly. Because the classr'oom observation
effort has been regbrted elsewhere (T. H. Bikson, 1977) it will not be

discusseddhere. hather, this discussion treats only the first three

evaluation areas. Foilowihg a summary of the overall research design,

o . -
‘outcomes from the. first project year ;n these three areas are presented.

(Second year outcomes are presented in Chapter III.) ngfd <

Evaluation Design -

The overall evaluapion design for the present project is properly
regarded as a "one-group pretest post test design" (Campbell~and Stanley)

l963)h_ Such a design, as it represents the current asaessﬁent activi-

ties, can be7systemat§zed as follows (ﬁhere X stands for the treatment,
LY

0 stands for observations, and 'subscripts represent occasions of

observation).

Opre/ ’ X Opost
Ol O2 O3 Oh 05 06 07/ O8 09

A L } -

. The schema indicates that pre- and post-measures are obtained, suppl®mented

1

by other observations collected repeatedly throughout the school year
when the ICTS is*in operation. While this evalusﬁion design has many

features of "quasi-experimental” methods, such as time-serigs experiments

- e . f
S O ‘
. s

p



[

" it is probably best ciassified as pre—experime%fjf "

—

v -of k.pre-experimental design raiaég seriaus methodological

issues have been examined in scme detail.
- . - .
What renders ‘the" design pre—experimental ra&her than experimental

is that it is a one-group study, an experimental version of the seme
/
aludx.would employ two groups, the treatment group and a nontreatment

comparison gréup. The description of the subject populationlfor the

. ° .
proposed study, however, should }ndicate why the use of a comparison

4 - )
group design is not feasible. Briefly, comparison subjects could not be

. F ;
selectéd randomly but would have to be chosen by matching along numerous
¥ » h

dimensions (chronological age, IQ, visual acuity, other handicaps, and

A verbal and'quantitaqﬁve achievement levels) which do not naturally covary.

4

;. If appropriately matching subjects' could be located, their very ‘unique-

ness would render their Qsefulness as comparison aubjects questionable
Further, use of such subJects would not provide a no—treatment compari-
son population Rather, these subJects would be drawn from the special
education programs of various other, schools, thus they would be recip:Lh
‘ents of unsPecified and diverse treatments 1nvolving different
neachers, different curricular contents, an fferent time-management

plans. Conaequently, any outcome comparisons between'ICTS students

-

and the matching group would be problemgtic to interpret. Finally,

establishment of such a comparigon group would still not provide a

-

large experimental sample from which to obtain statiatically general-

-

izable results (maximum n = %0). A comparison group, then, would mot

contributg}substantial informat{dn to the evaluation of the proposed

-

i

..project; it aould make that evaluation experimental in name only. .

27
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v
L : Having loOked at th reasons for choosing a. one-group design, We ’
(

) then eonsidered and weighed'the potenpial threats to validity it “involves.
: -, o
Stanleﬂq(l9¢3) havg not ,,‘Ehere are-tw classes of .-

’- P N
threats to vhl< ity given a~one-group as opposed‘to*a two-group design: -

e

—

history-maturatlon confoun&gj'and thting.}nstrumentation confounds //0 ' >
B —a .

The project’ minimizes threats to ingernal validity by excluding sources
of academic innovation\iz\:iissroom sites other than the ICTS itself,

and.by attempting to insure that the history of the ICTS classroom is

in no other respects Ptypic. On the other hand, v1suel 1mpairmeﬁi of
. &

.

yubjects is.regarded as posing a natural im diment to academic skills | o
B ation, so that m uration is not a p1e§:itle rival~hypothesis for
-explaining gains made with tHe ICTS in the present study. ‘Botn test

reactivity ’%!ﬁ%nstrument decay, we think, are even less likely sources

of systematic variation in outcomes given stdgentsf extensyvéJpreproJect'

experienee with teet taking'and our own efforts to hold circunstances
. of administration/ponstant across-occasions of te§ting.

Finally, while regression artifacts often threaten;internal validity
fif eitner aﬂrne- or a.two-group design in a ™Meld intervention, they
do not arise as an elternative .explanation. here for two reasons.

First, the study-does not rely on mean scores for subJects as a group,

since they are performing at qulte different age andr ability levels,

Second, individual scoreg cannot be compared with appropriate popula.—ﬂh

tion means, since the latter‘h5ve not been determined. It is expected
' that subJects' achievement scores will change in the direction of grade

\ ‘v .
norms. Such changes cannot, however, be interpreted as statistical
\ .

regression toward a true population mean since initial depressed scores

o : . o 2222 .

]




. {;ﬁ—ﬁf | i ' B ’1;\ ) b.—lg_ {\ - | - . - | ”" N

-, ! / " - ! ’
p . do not represent the exéééfe ends of a sam ed\ndrmal distribution (therefore
_' S 7w N \ )
. ‘!nvolving a greater\{roportion of sghgling error) but rather the typical per— :

"N t
S formance <;qa population'bf nonnormal subjects. ThHus evaluatlon ofe subjects-
l st : v -y .

n—subject changes from one occasion of obse?vation to ]he;_
. A

N -

will focus on

/next, with consi\ ent changss in the di#éction of grade-normal performanc

thrgughout the intervention being interpretable as performance, gains rather

’-’ Y . b ";
than-statis%ical artifacts. . -
7 K !ﬂt

With txf general evaluation ghélgn so understood, data collection efforts

N

reflect the schedule presented be}

LY P} .
“ .
.*
. .

fog

. . _Qpre _ > L ' ”Opost . l_ i ‘ -~
’ Fe.li, 1975 / >” _ . Spring ig"fé I L . ~
(=5 o L m=s)
. na (n = 8) | I, (n =°8)
o ~ ) < 1975-1976: n = 13\
Fall 1976 Spring 1977 ’ ,
. ia,, (n = 0) IQ_Ln =13); Iy (n=0) |
I, (n = 5) (0 = 6); IT,, (0 =*5)
. 1976-197T: n = 14
Fall 1977 Spring 19787
.Ia*! (n - 1__.‘)_"'; . I, (n = 2); ﬂIé*‘(.n = P.) 3 T uw (n = 1)
I, (h=2)] - IT, (0= 5):II, (n - 4); TT,,, (n = 2)
. - | ) ' ' 19%941978: n = 1k
Ve : S

»

In this schedule, the Rdman numersls I and IT represent first- and second-

— / -

i

generation sites; aiﬂhabetic subscripts indicate pre- and post testing

(a and b), with pdst test repetitions on a longitudinal basis (¢ and 4);

I

asterisks show entry of new subjects into the study, in some.cases repiacing

students who exited from the-demonstration class.. There are some subjects for

.
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, - whom three years of evaluation data will be avail le, and others\who.parti-
| | & - ‘ \iw - 3‘
q:;? cipated in the project for”b y ore or two x;aﬁi The data-greseﬁt d b
N .
~ / .
represent the first and sec nd'years of the demonstration academic y ars
. . B = ,_;@ ]
. 1975-197 nd 1976 1977 *Because the measures are treated on ‘a w1th1n- /}\\

-
s%bje +and. wfthin:year basis, scores from newly entering sub;fcts are cqm_

. . bined with.those of'continuing subjects for the’ second ye analy31s and,;§
. v M L

. N . . . . . ,-‘._. . -.
discussion.c¢ - ' . e .

- .. \ "
> 'Aeademic~Achievement -

. : A “ '
, »As we noted above, the first evaluation objective is to assess th
3 , N . ) ) "

v v effect of the ICTS on academic achievemett in basic -ski areas (verbal

and quantitatiye_achievement).:.For this purpose, standardized achievement .

t -

» otestsk administered to all sub,je"cts on a pre-post ,,‘basi{.)’ ,Subjects

. .
LA

who are performing at the first grade level or above,receive.' e Compre- .
hensive Test of Basic Skills (CTBS) rea¢in5 and mathematics subtests
(from National Testing Service; v. reviews in Buros, 1972l For students

. performing,ht preapademic levels, s subset of the CIRCUS battery (é&RCﬁS
1 2, 5, 8).is\%ETinistered (from Educational Testing Serv1ce V. review

ih Proceedings of the Anerican PAychologiqal Associatlon 1973) .. \
: ERSE -

Scores from the l975-1976}sdministration of the CTBS are presented in
Table:l below, which is organized along the'foilowing 1inesr Subjeot numbers
are éiven first, along with ipformation about the sabject's chronological age
* ° and "normal" grede at post test time (May 1976). Whiie visually impaired
. .:students are not expected to perform at tpe level indicated by the norms

. : .

derived from regularly sighfed students,'these_figures provide a basis

for\interpreting obtained scores and estimating school year progress.

\\\ Dats‘for reading and mathematics a‘hithen given, in this order: the post )
test score 1is represented in terms of its grade equivalent and is followed
B b -
\- by a number in paren@heses representing the difference between th& Sbtained

wll Toxt Provided by ERIC

EKC R 24



‘\ ~-“‘:_,': ': , .4 R e . ‘_ ., :}?’ -
'score and the grade normal ‘score for the subJect ZEeXt the pre e%t -
.& . ") ‘ 9" .,
-1-rms, and.finally, the~ re-to-post !

- score is giten in/zradéqupivalqz

- B¥)

. i S f > ﬂ ) ‘-A? - H }' . L ety . )
'qnts.u THe lﬂdt column subtracks the-mathematiés score ; reading; “- »
R . G O o
score! to establish vhether subjects tend to achieve at»;’,jﬁaf”aé'liy’ ' »
. Lo R P e

ﬁigher or 1ower levels in gdtQEr skill area (a minus dndicates superior -

performance in mathematics, whi e a plus shows relatime 3pperiority in

»

..

L

v readiug) "

~

) o . . . .
. ) Tbe five subjects in the lOOXseries are Madison subJECts,_while

subjects in the 200 series are Killian students It /should be noted

@ .
(fthat the pretest score for subJect 205 is theorejib 1. This student
\ i~ '
bottomed outjon the CTBS ih the-fall, but needed a irst grade level o

test in the pning. Consequently, ?or data analysis purposes he'was . -

‘The total number of subjects for whom CTBS data e available, then, is

eight. Unless otherwise specified statistical reatments - ar%_non-f Do
5 -~ B S e

parametricband rely only on ordjinal properties of he data.

test,
bl

eading (T = L.s, P < .05)\ and mathematics {(T = 3, p < .025),

1} R : .o ! L
ents' scoreés sho significantagains, 'Lookingtat post test!gporesg

| : : e - s

- it is our view that by the ‘end of thé first year, stﬁdents were per-
4

forming acceptably ned?ﬂgrade normal on the whol?’h There is a tehden@y
»

" for Site I subJects to be closer té grade normal at post test time in
both skill areas,\d{though the between—group differemce does not reach

.statistical significance as assessed by a Mann—Whitney U test This
' .

' result is not surprisiﬁg in wiew of the fact that- the Madison classroom
: - ) .
‘ (. "

' . ’ . . . ‘_ " . »
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ios

201

203

205

8-6
12-4

" 6-7

6-8 °

3,9
\3
6.9

1.9

3

3

1l

1.

5 (-0.4)
.0 (-0.9)
.1 (-3.8)

.8 (-0.1)

14.7

+.8

+.8

2.5 (-1.4)
3.3 (-3.6)

2.7 (+0,8)

1.0%

| +1.

. B . ‘.?',‘v L ‘:. ] -. »* . -Z - S
. ‘_- ’ . .7' ' . : aop 1
N s e e 5 . o L et }T’ . . )
& "\ ~ ) .‘_2 - ...‘ -“ . . .., :,‘ L . P b ) ) e
l s BT e AR é .t a%" SR VAP 4_ -
' e N T X L A T S \
+ s.% I ' ‘(f . . ;. N ‘. ‘ (,> .I ‘. . . N .p. e .-
T VWY TABLE 1 0 TN R A%
S “ n . ’, . 1\4[_‘ - ’ ;M-'» -
. Loo. v - ! RS & R : o
~)Q.- > < 2#'\ ) }..:“',4’-': g . . »_‘ . \ . .\ c. . i "" t
. : S S RN L T LI SIS RS TS
X! A _ . CTES~KEADING - _ |" 3CTBS MATHEMATICS :* % | POST TEST' - _
. § ol e L O .* — LR INGE - _
S S I 1 ‘ e b .| MATHEMATIGS
. ' U‘! a.9. b : 3 o i [ B F M — -
. ( 30BNl @ |0 o] Saodu~] 9 an - o
. CO o a0 | Ol-o o1 &1 o omd| @ O.f OO0 |
.S2ed 1 XB|%8 2088l LBl AE |
Age | Normal'| s e o n [N o] 9 2] @ o+ O n] QO &G ,
5/76 | Grade: 1 © SHS | §2| X9 THE M) & S
M' 101 11-7 6.9 5-?(-1-55 4-6 +08 409 (_2.0)‘7 5-? _003 . +05 I
A . . » . ( _. » ' i - . ) -
p 102} 113 | 5.9 1.8 (=4.4) [ 1.} {+.3 |3.7 (-2.2)| 2.9 |+0.8 -1,1
I ) _ . . . : . T
s -103 9-2. 3.9 | 3.3a(-0.6) | 3.6 |-.3}4.0 (+0.1)] 3.8 ]|+0.2 -.7
0 : N D . v, ~ ] , '
N 104 | 9-10° "4,9 | 5.2 (+0.31 ) 5.8 |-.65.9 (+1.0¥| 4.4 |+I3S -7 -
. (3 b * »

2101 119 | 6.9 | 2.3 (;4:6)“2)3 +0 | 3.6 (-3.3)| 1.6 [+2.0 4.3
7 = : '
v . . - .
.. I‘ . i . . \
. *Theoretical beginning first grade scorej ' -
thiss student, bottomed out'on the Fall CTBS. ' '
A Lw'. ’ N ' N
{ - ' R
v ~h
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had had the ICTS a yearllonger than the Killian classrogh. (As we shall
see“l&tgr: reéding and mathemaﬁics achievement are both highly ﬂorrelaped
’.

’ » .. ) '
with-visp;&ly dependent skillé; and the latter should be enhangss by’

ICTS use.) There is a similar tendency for students nominally in gfades,

Y

.four through sif to be farther from grade normal than students in grades

ohe through three (U = L, P < .10). This result reflects.the cumulative

aspect of educational deficits and suggests that it is important for

partially sighted students to have ‘access to an ICTS early in~£heir ‘.

~’

;chooi experience. Finally, tﬁé last column in Table 1 shows the relé;

tionship between réading and me}hematics scores. This relationship was

_examined by means of a Wilcoxen T test,which in%icated that ICTS students

"are significantly closer tofgrade normal in mathématics than in reading
(t =5, p < .05). We found this relationship to ‘hold true of pretest
scores as well despite the high correlation between.mathematics and
reading achievement. We believe that the relative superiority ~f the=se
subjects in matﬁemati"e is accounted for by the fact fﬁﬁ+ pevferyming
computatione néqufioc lean scgnning than Aoee reaain&-

Tnformation from the f91i and spring administration of the CIRCUS )
battery to yofinger subjecte in the Killian classroom is presented in
detail in Tables 2A and 2B and summarized in Table 2. The CTRCUS battery

<2
chosen for evaluating preacademic levels of basic skills in studenti

{the kindgrgarten and prekindergarten level) includes two "v&rbal" or

pre-feading tests (CIRCUS.1 and 8) and two "quantitative" or pre-

' q . . :
mathematical tests (CIRCUS 2 and 5). Table 2 giv%s total pre and post
tést scores for each subject‘in both skill areas, along with the pre-to-

& ) .
post change. Wilcoxen matched-pairs signed ranks tests indicated that

0, p < .005) and

subjects improved significantly on both verbal (T

T A o,
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o .  TABLE 2
. o P - -, . KILLIAN SUBJECT
o : - . ' SUMMARY OF €IRCUS ACHIEVEMENT TEST SCORES

ol
it
v

\ Y
TOTAL VERBAL . - TOTAL QUANTITATIVE
Post Pre Pre-Post Post Pre Pre-Post
i Test Test - Change . Test Test. Change
'204‘ 14 12 7 . +2 ’ '8 . 10 -2
15 12 -7 43 | 220 13 +9
) .l 4
'206 ~28 .19 49 ' 12 4 .+ 8.
. 22 15 +7 28 222 . + 6
. 3 / . .
. ‘ . . ' R l\' ‘ “q‘
o7 18 16 - 42 18 18 %0
: ' 20 16 + %7 23 . 413
.’ , v o .
'208 23 18 +5 - 12 9 4.3
14 9 +5 28 20 4+ 8
N ]
- |
b ™
m hl
a

28




-normed below first grade level).

.‘L ] - —25- ' 3
L] -

quantitative (T =2, P <-.Olg“assessments. No comparison can: be dravn

between outcomes in the -two basic Bkill\freas, however, since scores

do not map on’ to a common grade equivalent scale (211 these tests being
. - ;0

———

Because there is such a smell_number of subjectg at the preacademic

level in the Killian classroom, and-because theip~achievement cannot be

Ry

compared either with grade norms or with the performance of other

‘subjects (since all Madison subjects are older), we have chosen to pre-

(l‘
sent a detailed descriptive eccount of their test performance rather

than attempt any-statisticel\analyses. Teble 2A breaks down the two

verbal achievement tests into fheir components in the following fashion.
After the subject identification number, chronologlcal age and grade

placement information is tabled in. exactly the same manner for CIRCUS 1

(What Words Mean) and CIRCUS 8 (How Words Work). Tnitially, the total «-
' , . -
pretest score is given, followed by the vercentile rank' of that score in

relation to national kindergarten percentile normsrn The next twn
columns give the total post test score and its percentile rnnﬁ.. anceeﬂ.
ing columns then present, for each of the three subparts of the test,
the pretest score and post test score and their respective percentile

ranks. The latter sort of information allows determination of precisely

the areas in which students' verbsl achievement is strong or weak.

Finglly, an interprepation of the configuration of obtained scores is l

derived from the test manua; -and reproduced below the 'student's outcome

l

array. 'I'he comment above t‘he s"‘aotted line. refers to the pretest configu-

-

ration, while the comment below the llne.describes the post test display.

. < v

-y

Percentile rank indicates tne.pErcent of kindergarteners in the
national sample who scored below the range in which the subject's obtained
score fell. . (

i
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‘Table'ZB.%reaks down the remaining two achievement teSts, CIRCUS. S

(Letters and Numbers) and.CIRCUS 2 (How -Much and How Many) in exactly

-

the same wvay. That is, absolute scores and percentiles based on ns& nal

-

- .kindergarten norms are given for the total test and‘its three subparts

<«

.

on a pre-post basie; scores are followed by interpretive'eoﬁments éenerh
'ated forueach subject on the basis of the.obtained outcome- pattern.

In .general, the outcome breakdoﬁﬂ as well as the comments indicate
that-yo#nger subjects are improving in most aspects of verbal and quanti-
tative‘performance. More importently, the post test percentile sceres
'(indicating‘the'number~of kindetgarteﬁers in the national nbrﬁing sample
vho seered belo; the decile ;ange.in whi&h the subject's'ecore fell)
present a rather optimistic picture. Considering'a}l’l6 post test scores
for the four tests, only tﬁree fell in the bottom 10 percent; sig;scores
fell ;n the second decile; five scores fell in the third decile; and two -
seoreé were in the upper SO pereent. In view of the_circumstance that
the percentile porms were otteined tromlvieualiy‘unimpaired subjects of
the same age, along with the fact that Killian subjects had only a hal f

year's use of the ICTS, we find the post test performance of our pre-

academic subjects very promising.

Visually Dependent Skills

A second important evaluation ob;ective is to track subjects'

" progress in visually dependent ekill areas, including v}supl—motor
inﬁegration and visual memory . lWe have hypothesized that these phenom-
ena are iﬁplicated in information encoding; processing, and decodéng

: when learning ectivities are visﬁally ﬁediated. Consequently, these
phenomena should be closely related to academic achievement, especially

for partially sighted students using the ICTS. In assessing visually

34
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dependent skills; three measures have been emploved The Developmental Test

of Vlsual Hotor Integration (VMI, Follett Educa iona® Co oratlon reviewed
rp

s -

in Buros, 1972)3was given on a pre-post basls to all subjects (n = 13), One

-

of two v1sual memory tests was also admlnlstered Madison subjects and
- ‘ .

'vounger Killian subjects took See and Remember (CIRCUS 12, a visual recogni-
>

tion memory test) on a pre-post basis (n = 10). 1In addition for comparison

pérposes, all subjects at the Killian site were given the IllanlS Test”of
Psychollngulstlc Abllltles (ITPA reV1ewed in Buros 1972f3v1sual sequential
memory subtest in the fall (n m 8). Because the ITPA seemed to tap aspects
of; memorv not required in C;RCUS 12 and bécause lt spanned a broader grade
range,. we decided to administer 1t_to all_sub]ects at both sites at post test
time (n = 13)., Results of evaluations o} visually dependent skills appear in
Tabléh3. * | .

The first three columns of Table 3 present information regarding VMI
scores, represented as age equlvalents in months. Post test scores appear
first fol]owed by pretest scoro? the third column indicating the pre-to-pnrst
test gain or loss. Tnvestigatind the relationship between fa and spring
scores by means of a Wilcoxen matched pa{rs signed ranks test established
that a substantial improvement in visual motor intagration had ccaurred
(T = 6, p < .005) among subjects in both sites. Although subjects in the twn
sites did not differ with respect to amount ¢f improvement over the academic
year, Madison subjects outcomes were significantly higher than outcomes for
Killian subjects as determined by a Mann-Whitney U test (U = 10, p < .085).
Beeause this post test differencelcannot be attributed to age (bqth the
youngest and the oldest subjects are in the Killian classroom, so that age is
not a variable which statistically discriminates sites), we think it should

o

be attributed to more extensive ICTS experience.

,s >
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TABLE 3
VISUALLY,Q)EPENI')ENT SKILLS

I\

N . .

. . - ! _ ] . CIRCUS 12%%% : . o
VISUAL MOTOR INTEGRATION ITPAM* (See & Remember) POST TEST COMPARISONS
Post | Pre . Post Pre "Post Pre’ Months CA— CA- VMI-
Test . , Test _C:hange lTest: ‘Test Change. vTest: Test Change 559%) VMI ITPA 1I&PAl -
101 | 104 86 . +18 64 \ | '19' 19 50 139 =35 75 440
102 82 ?/ﬁ £+ 0 T 67 | 16 18 -2 135 -53 68 415
103 | 94 7 417 125% 20 .20  0- ,110  -16 +15 =31
w06 (151 e e |aose n 20 19 41 | 118 413 +7 +6
hos| &7 60  +7 82 | 19 19 0 | 8 -13 +2 -1s
201, 82 70 +12 78 N1 -2 | do2. -20 26 4}
203 | 114 66 +48 78 9(. -16 ~ 148 -34 -70 436 |
J04 | 49 k7 -8 | 67 52 +15 .‘ 10 '12‘, -2 < g2 -33 -15 -18
205, 88 ~ 77 _+11' e, o so0 | D . 17 20 79 +9 -5 +1%
6| 57 54 +3 125+ 58 467~ | 13 15 -2 73 =16 +52 +68
207 | 63 52 +11 67 T4 -7 : 15 11+ %S -2 +2 -4
. 208| 57 52 +5 58 37 +21 13 M @ 68  -11 -10 -1
210| 9 88 +6 |70 67 +3 o e s
{ N ) o
*Ceiling Scores
**xITPA was not administered to Madisop subjects in Fall-1976.
kk*Circus was administered to Madison subjects and only to younger Killian students who
& . took the Circus achievement battery. R
. ‘ \ o
i Y
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Visual ﬁemory-assessﬁénts‘are.represented by the two middle sections

of Table 3. first are'ITPA.scores,-again given in age equivalents.
While overall charnge data are not avaiiable, scores from the Killian

site (n = 8) were eXamined on a pre—post:basis using the Wilcoxen T test.

’

This analysis did not indicate a statistically significant improvement
in visual sequential memoryrduring the school year as measured by the -
ITPA. ,Norzdid‘a'Mannrwpitne;BU test estabé)sh any between-site differ-

ences in visual memory outcomes, despite the Madison subjects' greater
o~ e I .
previous practice in visual information processing The ITPA had been

introduced into the eva;uation because it appeared to tap more complex

and sequential aspects of visual memory than CIRCUS 12 and becayse it had

.
[

a broader age range. However, we were concerned about three features

o

of the ITPA: (1) it does not involve association of verbal labels with

vi;uai stimuli; (2) it employs only abstract geometric shapes as items;

.
>

and (3) it requires reproduction rather than asimple recognition of the
correct sequence. While these features render tha test valuasble for
many, experimental PUrposes., we were dnbious about the extent to whieh
they represent and measure the\kinﬂs of visnk] information processes
required for effective IOTé use to enhance reading achievement. After
discussing the CIRCUS 12 data, we will treat these questions in more
detail as we examine the relat_ionships, among all the visual skill
measures. . -

CIREUS 12, §gg!;;g_Remggber, is the visual memary test originally
chosen for the evaluation. Table 3Jpresents post test, pretest, and
change scores on this measure,for 10 subjects: (Range of possible scores

-

is 0 to 20; no age or grade equivalent scales are available for this test.)

o | 37 |
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Here;change data also fail to‘y{eld statistically signijficant results,

-

prébumably because so many subjects are near or at ceiling. Post test
a

scores on CIRCUS 12 do differentiate sites with Madison subjects exhib-
. 2

iting superior performance as indicated by a Mann-Whitney U test (U =1,
- . . } 1

N ' p <, .008).. This difference is, however, partially a function of age

~

since the oldest Killian subjJects were ineligible for CIRCUS 12: Interest-—.

.ingly, CIRCUS 12 visual memory scores correlated more closely with visual
motor integration {(rho = .92, p < .0l) than with ITPA visual memory

P
scores (rho = h8, P = .10).

The last sed‘son of Table 3 contains the following information. It

. gives each subject's chronological age {CA) in months at the time of
pest testing. The succeeding two columns,irespeetively; ssow the rela-
tionship between CA and VMI scores amd betweem CA and ITPA scores. In
each cése, the age equivalent test score is subtracted from the chrono-
iogicel age; thus- negative numbersfindicate subJects ere performing
below the level represented by the chronological age while positive
numbers indicate they are performing above nge level. F-i nn‘ll‘_y, the
last column subtracts ITPA scores from VMI scores to Rétnrm§ne whethar
(as we.had hypothes{zed) the TTPA is ﬁora difficult; here preitive
nuﬁbers.indicate superior performance on the VMT. i

First, wve examined ‘the relationship between CA and VMI scores using
a Wilcoxen T test. This analysis establiéﬁgh that ICﬂS subjects in both

-

sites are performing below the level of their normally sighted age mates
. . . e - N

{T ='6, ﬁ < .OOé); the CA-VMI column yields only two positive scores.

. The same amalysis establishes a similar but weaker relationship between

. CA and ‘TITPA scores. That is, ITPA scores also tend to fall below age
L o T : '
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normal (T = 21.5, p < 10) but while the range of: negative deviation
is greater, the number of. positive score@”is also greater in the
‘}TPA column. The last column was similarly examined by means of
a Wilcoxen T test. The results were nonsignificant (T = hl), suggesting
that there is not a directional bias in the relationship between ITPA :

L4

and VMI scores; that is, subjects’ performance on the.ITPA.does not

i

. Seem to be either systematicall inferior or systematically superior
¥

to their VMI performance : We areg thus obliged to reject “the hypothesis_'

that-the ITPA 'is more difficult. DR ' o

o

Finally, we undertook to investigate the association-between’these

3

'visuallybdependent skills and reading and mathematics achievement. For

this'purpose, we employed the following sorts of derived.measures. To

. control for age differences, each subject's basic skill achievement at

- (e’
.post test time was represented by the dlstance between the CTBS reading

-

and mathematics scores and the grade normal score (v. Table 1); simi-

larly, each subject's visual skills'wFre represented by the distance

‘between the VMI and ITPA scores and the age normal score (v. Table 3).

*

A Spearman rank correlation (n = 8) established an extremely strong
agsociation between CTRS achifvement and visual motor integration
(rho = .99, p < .01). A similar but less strong correlation linked

achievement with IfPa visuael memory scores (rho = .83, p < .05).

- Because so'few subjects took both CIRCUS 12 -and CTBS, we were unable to

test their assoclation, however, the high correlation between CIRCUS 12

and VMI suggests that “if the latter is .strongly related to achievement,

sSo must the former be also. We conclude, then, that visual motor integra-

tion and visual memory are skilhgﬂwhich for partially sighted students,

are importantly related to achievement and can be enhanced through ICTs

‘@ : “ 39 -
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., yse.. It further seems %o us “that , although CIRCUS 12 and ITPA measure

_ditferent aspects of visual memory , ﬂhey both tap achlevement—related B

e

1

-
’

' featurea of wvisual informatiOn probessing. o :," | .

»
. ' 3 M [
- . . 3
»

" Self"und Social Attitudes Cu Y

A w -

Attitudinal information comprises the last major asSessment-area to

-vbe'qiscussed’in this chapter: -We have .assumed that while visual informa-

Cb : L. - .
- also mediated-by psychosocial variables. We will treat below data

"

and social. attitudes.

o v - : RV
tion proecessing skills are}involved_ip~achievement, academic progress is
. .- N * LY . s o ’ .

]

. 1 ..

] Y
PRy

repxesenting factors affecting test B@rformance and other relevant self
& ’ W
Wr _ : o=
It is well established in education research literature thatuthe
test-taking experience often contributes importantly to test scores.

We had hypothesized that, for the subjects of the present study, test-

_taking has been frequently associated wi%g.failure and anxiety; such

associations, however, can contribute nedi

PR

vely to test outcomes ~ We

[y

further conjectured that, if the TCT? gnhances learning experiencae it

i .

could lead to chan%;d expeotat1ons and changed test-taking attitude=s

and, subsequently, to hetter test performance. For this reason, ;;

. K
chose to adminyster on a pre-post basls the Inventory of Fectors

Affecting Test-Performance (FATP).. Ratings of behavior during achieve-
ment teststaking were collected from classroom teachers ising a set of
ih:three—point examiner rating scales adapted from the Stanford Binet
Form L-M. Scores on the inventory'may range from 1k to h2,iyith higher
s.bres indicating more éesirable behaviors in the.achievement~testr
situation;‘.Table hfpresents totai.post test; nretest, and change
scores for all subjects‘in columns’ one through'three. The last- three

' . .
t

columns single out’ for attention the combined scores gn.items G and 10

-~

from the inventory.

. | ) _. : - *54() | l':
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) . TABLE 4
FACTORS AFFECTING TEST PERFORMANCE

¥ 0 —JOTAL ‘ ITEMS 9 & 10
| Post Pre | Post Pré' .
Test Test Change Test . Test Change_

101 | 36 36 0 5 3 +2

\ | 102 27 26 +1 | &4 2 +2
103" 26 25 ° +1 3 2 +1
104 32 33 _ -1 4 2 +2
105 32 27 +5 2 2 +0
201° 31 31 +0 2 . -2
203 | 26 . 23 43 2 2 +0

N | :

204 16 ° 25 -9 2 3 -1
205 27 31 A 2 4 -2

) 206 | "23 - 26 -3 2 2 +0 .
> | 207 28 - 32 -4 1 2 3. -1
208 | 32 25 +7 4 3 +1
] 210} ¥26 28 -2 2 3 -1
S R B . o

» i - . 5 \
- . o . )
- o
i = ) ‘ L ee—
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A preliminary investigation of pretest data hadﬁ§iqvided only a

weak positive correlation between fall achievement test scores and FATP

ratings. Looking;é§%e closely at the rating scéles,-ﬁe found six .items
on wnich there was virtually no vaniation. This circumstance ledins

' s

to believe that the common history of our subJects as visually impaired
‘students had generated a rather invariant response ts.the test—tsking

sitnstion,thét wonld not be eadgy to 0vercome.' Among these responses,
some could %e viewed as positive and.not needing any change (e.g., "fear .
of adult" and "compliance with adult” were uniformly rated in a favorable
manner). Tgo,fnowejer, were uniformly awarded a negative rating ("sense ’

~of inteliectual challenge'" and "willingness to continue with test"”);
we_therefore ptoposed to give special attention to outcomes on these itemsg
(9 and 10). We hoped to see some cnange in sense of challenge end willing-
ness tolcontinue, and consequently to find a changed relationship between

jthese factors and achievenent} It is ‘net s;;prising, then, tc find that
the fall—to—spring ch%pge for the test as a whole is not statistically
significant. However, substantial improvement on items 9 and 10 is
eviderit among Madison subjects. To demonstrate this, because the range

" of scores was small, we recast e change data in binary form, asking
simply whether the subject improved (received a positive change score)
or not.(neceived eitﬂgr a O o; a negative score). A Fiscner's exact

-, test then established that Madison subJects, in aowttast with Killian

subjects, showed significant positive change (p g%) It is presumably’
this difference on items 9 and 10 which acounts for the fact that, by

4 .
post test time, Madison subjects are receiving total inventory scores

systematically higher than scores received by Killisn subjects

A
_—
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(Mann—ﬁhitney U =96.5, p < .085) despite the absence of between—gron;
differences in the fall. Pinally, at post testing a stronger positive -
correlation had been established between actual achievement as measured
py the CTBS and factors affecting test performance (rho:= h3 p & .10).

Self and social attitudes were assessed by means of two instruments,
the Self Social Constructs Test (SSCT) and the Self Ob:ervation Scales
(SOS). The Self Social Constructs Test (v. review in Walker, 1973)12
a nonverbal instrument which employs spatial symnols and their arrange-
ment to represent self and social schemata. For the purpose of thi;
evaluation, we sought to assess six constructs via such schemata: self
’esteem, social distance from significant others: scope of peer attachment,
sociel interest perceived inclnsion, and nerceived individuation.

Table 5 presents data regarding three self-social constructt’gself
esteem, social distance (from peers and teachers respectively) and’
scope of peer attachment. Tn each case the post test score appears,
followed by tne pPretest score and the fall-to-spring change.’ Date

- re arding social interest, percgived inclusion and perceived’ individua-
tion have heen omitted. These constructs did not show significant
differences either between fall and spring scores, or between sites at
either time.. In part, such outcomes reflect the very small range of
possible.scores on these constrncts (0-4 and 0-2); besides restricting
l the space_for change, the limited range produces a great number of tied .
" ranks which vitiates the effectiveness of ordinal statistics.h- 4
With respect to s¢lf esteem, an overall examination of post'test

outcomes in relation to pretest scores reveals no systematic difference.

However, the chenge scores on this construct suggest that Killian subjects
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TABLE 5
SELF SOCIAL CONSTRUCTS TEST

/

”

\/—\

*Negatfvé changes are representative of decreéged
social distance (i.e., favorable change).

44

(range: 2-12)

TR : SOCIAL DISTANCE SOCTAL DISTANCE . ATTACHMENT
'SELF ESTEEM FROM STUDENTS FROM TEACHERS TO PEERS
[ Post P;é ' Post Pre . Post Pre - . FPost Pre
Test Test Change. Test Test’ CQ;nge* Test Test Change* | Test Test Change
01| 3 38 +1 2 7 -5 "2 2 %0 26 24 £ 0
102 26 3 -0 } 7 10 R 6 3 +3 23 18 45
{103 26 27 -1 ‘97 +2 12 4 +8 | 18 a1 -3
104 29 .28 +1 2 5 -3 2 4 r2 z;' 24 +0
105 | 20~ 23 -3 8 6 2 |n 10 +1° |a 23 -2
201, 28 20 +38 io 4 +6 7 9 -2 21 146 +7
o3| 39 27 412 25 -3 2 8 -6 19 5 414
206 | 23 33 -10 6 2 +4 s 2 +3 2 13 -1
2051 34 26 410 7 2 45 "2 2 +0 23 3 420
206 | 27 37 -10 7 9 -2 6 7 -1 7 15 -8
207 | 34 32  +2 3 4 -1 12 2 +10 15 146 +1
208 | 22 23 -1 2 6 -4 2 5 -3 16 12+ 4
200 45 297 416 2 9 +7 12 10 +2 19 .18 +1
(;ange: 8-48) B (range: 2-12) (;ﬁﬁge: 0~24)'
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'experiggced greatef positivé change in self estheﬁ_than Madison subjects‘
l(Mann-Whitney U=11,p £.11). Consequently, Killian subjects tend to
obtain higher post test scofes, although this tendency is not statisti- '
cally significant. Neither social distance measures éxhibits significant
faLl-to-spring changes overall. However & between-site comparison
indicates that Madison subjects, in contrast to Killfan subJects, per-
ceive themselves as having become more distant from their teacher by
post test.time (Fischer's exact test, p = .10). We attribute this dif—t
ference to the circumstanée that in the-spring the Madisoahclass.was
being ingtructed by a substitute teacher, the regular teacgi:,ﬁaving beea
on leave froa April to the end of the academic year.' Finally,:the
attachmeht'to peers measure shows tHe following interesting pattern.
At post test time, scope of peer attachment is significantly broader
among Madison than among Killiah students (Mann-Whitney U = 6, p < .03).
This‘resalt is to be expected since Madison subjects have been part. of
an ICTS group for a 1onger.period and, in fact,.are near celiling on this
measure. But examiaing the change score$ reveals that .fall-to-spring
increases occur frimarily among é'L Killian subjects, a trend that
approximates statistical significance.

| ‘The second attitude instrument employed, the SOS, is a nationally
normed verbal self report jeasure designea to assess psychosocial constructs
thought to be related to school success (from National Testip§_§ervice;

11

v. KatZenmeyer and Stenner, 1975). Table 6 below presentdé two types of

pre-post scores (T-scores and percentilé/;anks, respectively) for each of
four socioemotional dimensions (self acceptance, sociai maturity,-schoolf

affiliation, and self security in that order) tapped by the-test. Differ-
- ol

o d A

ence scores represent fall to spring changes in T scores.  ~™ % S
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0S: + PRE/P0ST COMPARISONS

)

y 100's.= Madison Subjects 1975 - 1976 | T;\Jle6 .
200's = Killian Subjects "
) BT A A STHORL ARFILIREON BTG
/ - T-sco-r-e; % |Difference T-scores,] 1 1 Difference|| T-scores l 7 | Difference T-scores| 7' DiEfefence
Wpe | 8 |8 s | % || Vi
00post | 65 |93 | DA 5. (82 4l 67". 0% . 4 ‘
opre | 60 @ R s 6] |l s [al
e I LR i L G R
Wpre | 6 |90 56| 7 1| 6 | 9%
Wpest | 6 [m | 4 |l B |#] - ICIEE 5 | ol -
Wpre || 6 |9 % |1 s ] | s |
Wipost|| 6 |9 | # 5 1] « 9 || 4 G % 4
0spre | 48 |0 5 |6 n | 0 | %
I 51 76| EREE
Wope | 2 |58 5|18 w o] IR
Wpost || 57 |76 - || -1 o[ -3 5* B | 0 4
o Wpre || % (8 60 | 8 9|8 57| 16|
Wihost|| 60 (86 | 4 | 19| -2 a6l w0 51| 76|
Wpre || 36 |70 U | K EREIN
w55 |69 - EE I R
Yoaspe | B |0 w6 'ED "BE
Wpust|| 55 |69 | 47 ||, B @] 4 WUl 9 [ 190 4
Wopre || 41 |18 uo| 0 IR 7o)
Clbgest|| 8w | w0 o] # 55| 69] v 412 HEIEE
oW || 0|2 9|0 i 18 50| 50 B
Wost|| 0 (16 2 || 0 o] 4 B R
Wpe || 5|62 noln| w (el ] w {e|,
Woost| % o|0| # ¥ ol % 6 | W] -l DT
41£515;§£;~ pre || 43 || i 51| Sk 5 "
Nowost | S1 . 156 | 4 |l 51 | sS4l 40 TR A S s a1
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An examination of\fgll'and spring scores across sites (using a
Wilcoxgﬁ matched pairs test) revealed slight change overall, an outcome
consonant with conclusions dr;wn from the a;alysis of 1976-1977 Self
Social Constructs Test data. Only social maturity scores indicated a
significant gain (p < .05) during the school year, an outcome not
specifically associated with the deﬁbnétration and probabl& reflec;ive
of normal social development with ;ncreasing school experience. Two
S05 dimensions have some face relevance to.sélf esteem.as measured by
SSCT,_sélf acceptance and self securify. Both dimensions seemed to
indicate that Killian subjects equrienced_greater positive change,
although bn}y the score difference.on the latter dimepsion is statisti-
cally significant (Mann Whitney U = 6.5, p <#05). Such a difference in

“

extent of change ccfroborétes SSCT results. However, on both -80S

- dimensions, the first generation site scores significantly higher at

post -test (self acceptance: U = 6, p < .05; self security: U = 4.5,
P E.,Ol). In contrast, the SSCT post test data generated no significant

between-site differences, although the second generation site appeared
\

to score somewhat higher. These discrepancies between the two soci%;~.

_ embtional assessments led us to explore their association. Using a

Speérman rahk-correlation, a rho value = .0L characterized the relation-

ship between self esteem (SSCT) and self acceptance (SOS), while self

-

‘esteem (SSCT) and self security (SOS) correlated at .22; the average

" intercorrelation among'thése ostensibly similar constructs was .13.

v

ﬁbwever, self acceptance (S0Z2) and self security (SOS) achieve a

" highly significant rho value = .81. We entertain the h&potheSis that

the two~ 505 self attitude dimensions are related to one another in part

48
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because of verbal method bias shich opefates in favor of older Madison
subjects who are better readers. Because tﬁe SSCT is a nonverbal
assessment, social desirability response biasing.is minimized as is
.dependence on re?ding skill.
The two soqially—oriented dimensions. of the S0S, social maturity
and rRchonl affi}iation, were similarly investigated in-relation.to pre-
-~ 1 .
sumably releva#t SSCT measures (scope of peer‘attachment, social distance
from students, -social dfstance from the teacher). Both SO0S social
dimensions yieldead significant or nearly significant differences on
post test scores favoring the Madison‘subjects (social maturity:.
_U = 11, p & .10; school affiliation: U=5.5,p& .01). A similarly
significant difference setween_groups emerged at post-test on the SSCT
.measure of peerlattachment. Hoﬁevef, the SSCT peer attachment dimension
shows an aﬁproximately significant rate of positive change favoring Killian
subjJects, a pre—post_trend that doces not appear in the éOS data. On the
+ contrary, SOS data locate a significant difference in positive change
, scores only~among Madison subjects and only on the measure of school
affiliation (U = T, P <_.05). This résult was surprising in view of the
fact that Madison subjects had a substitute teacher for the last month
of school (the time at’whicgﬁthese assessments were made) and SSCT
measures of social distance indicated Maéisep students felt significantly
less close to their relatively new teacher at the end of the year.
Again, we investigated these discrepancies by exploring patterns of
: : » ’
correlations among SO0S and'SSCT constructs. The SSCT peer attachment_
measure waslsignificantly.and positiﬁely egasociated with the SéS measure
.‘_ of social maturity -(rho = .66), and nearly attained a significant
: : J | | _ | i
L 49 S
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positive correlation with school effiliation (rho = .41). Social

 distance from students and teachers (SSCTy'showed a negative relation-
ship to school affiliation (S08) as'expected, but the correlation was

\C’ .
not significant (rho average = -.29).

In many respects, then, the SOS and the SSCT priridgdéomewhat
cornpborative asseséments of similar psychosocial'dimensions. However,
the strength of the corrobqration is not impressive, and is vitiated
by‘instances in which the two instrnments yield discrepsnt conclusions.

These discrepancies notwithstanding, 'both sets of Tesults suggest

students are geining in self esteem and advancing in peer relationships

A -

as well.

-~

Conclusions from the First Year

Achiefement evaluation results for the 19?5-1976 academic fear
generated the‘fgllowing conclusions. First, cross-site comparisons of
within—subject scorés showed ICTS students improving significently in
. .bnthﬂreading and mathematics as'expected. Second, between-site compari-
sons 6f‘ﬁbth Pre-measures and post-measures in the two basic skill ‘areas
fbund'students at the first éeneratiog site closer to grade normal than
studeﬁts in the second generation classroom. This direction of differ—
ence had been predicted on the basis of the fact that the ICTS had been
in operati;; longer at the former site. We had further hypothesized
:that the fhitial between-site difference would decrease by post-test
time; accordingly, no‘statistically sighificant differences between
clessrooms\in terms of” distance of student scoras from grade normal

-~ .

-remained at the end of the school Year. Beyond these basic findings,

two additional results are worth noting. Older students' achievement °

M

." . _/.
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scores in both resding and msthematics were significantly more distant

-

" from grade normal than were younger students' scores. This outcome —  aé-
o ' . | ‘ . o
reflects the cumulative aspect of educational deficits and suggests
. ' . o

the importance of the.ICTé for partially sighted'students e&rly in

.their school enperience. Another»noteworthy outcome is that, despite -
the rather high correlation between reading andimathemstics scores ,

subjec performed significantly better in mathematics than in reading.
We havzisupposed that ihe relative superiority of ICTS subJects in . |

mathematics(is accour®ed for by the fact that doing computations reguires

: v -
less scanning than does reading.

Examination of data from assessments of visually dependent percep-

tual motor skills yielded similar, if less strong, cbnclusions‘ With

respect to visual motor integration, ICTS students in both sites were
performing below the level of their fully sighted age-mates; However,
hoth,groups made significant gains during the school year. Although

the two groups did not differ in total amount of improvement over- the

year, post test scores for site I subjects were significantly hi
k'
- than those for site IT subjests. This discrepancy is probably attrib-

utable to: more extensiye'ICTS experience at the first generation site.
Visual memory data in<contrast were_lgss clear. Visual assooiative

-memory, as measured by CIRCUS 12, showed no'signifiéant gains during

_the school year, an outcome we believe is due to the occurtence of

so many nesr-ceiling scorés on the pretest. This assessment diqd,

however, yield significant between-site differences favoring students

v

in the .first genergtion classroom (i.e., those who had been using the

~system longer). Visual sequential memory, as measuredvby”éhe—ITPA, did

L 4

Rice- . " 51 -
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not xield any significant school yYear gains for students in either site;
likewise, it did. not establish ani oetween-site differences. Control—
ling for age and grade level, afst;ong association was obtained between
_ both\go:ts of wvisual memory‘and.achievement test performance. We thus
inferred that _while the two measures tap different aspects of visual
memory, both are representing achievement-related features of visual
informetion processing in our.subJect*population.

The'third area of concern, attitudes relevantlto.school enperience,
was investigated using three types of measures. Attitudes to;ard test
takirig, rated by teachers using the Factors Affecting Test Performance
scales, did not change substantially during the course of the year,.
Premeasures indicated ceiling and floor effects for many items. Among
them, sense_of,intellectual challenge" and "willingness'to continue"
were uniformly negaaive and were taré%ted for.special attention.
Students. in the first generation site (but not-in the second generationﬂ
" site) had improved significantly on these two items by the end of the

school year. Self and social attitude oimensions were assessed by
manipulation of geometric symbols representing the self and others
(Self Social Constructs Test) and by verbal self report (Self Obserya-
tion Scales). When the combined self attitude scores for the-two sites
were'examined, no overall change appeared in either data set, but both
instruments evidenced significant galns rn sel; attitude among s1te II

students when scores were analyzed on a between—classroom btasis. How=-
.ever; this change did‘not overcome initial differences"in self?attitude

favoring students in the first generatlon classroom. A-similar pattern

of results appeared 'in relation to social attitudes, that is, site I




‘e

° ' | o
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'students obtained higher scores while site II students manifested

greater positive change during the year.

.-
o o
. .
.

Ir summary, the first project year established that in many
respects, participation in an ICTS classroé& improves school experience

fox partially sighted students. This outcome ‘most evident in basic

“ '\‘,
skill achievement ‘was substantiated by examination of change scores -

- a

-and by between:jite comparisons. In general, students in both sites

improved while students in the first generation cIassroom who had g

used the ICTS longer showed initial, advantages, students in the second . .
o .

generation site were observed in ‘mAny - instances to make greater gains

during the year.



"+ were housed‘in the ,same .two classrooms as:’ before, staffed by the same
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During its second year of operation, the primary aim of thelﬁ

3 . -

ﬁahteraétive Classroom Television Systéms project remained unchanged-—

.

,to improve the educational experiences of partially sighted elementary

,school students? While the extent of realization of project objectives

- -~

‘in the first year was notable, a longer implementation period was re~ E*)

I -

. ) "
and whether a. similar pattern of gains would reappear. The systems

o "%

s " 4 . -‘\. "2
teachers . However, as - the data collection schedule in Chapter IT
indicates, there was limited subject tun@over at each site.b

X The évaluation pcheduges for the 197631977 schobl year adhered

LS ’

‘ &

4

'same analysis plan guided the investigatioh ,and. the three outcOme ‘

domains were similarly asSessed waever,'within each evaluation area_
l}

results from the preceding Year provided,a focus for our examination
rest , Ty : ;

-

of subsequent data In'the dohain.of achievement evaluation for

. n

-

%

example, the first year s data suggested that whiIe significant gains -

'wege made in both basic skill areas, students weré more rapidlyhap/

r
<';

' proaching grade normal in mathematics than in reading. aGiVen the o

A . il -

'hypothesis that the greater scanning ability'required in reading was

responsible Tor this discrepancy, then if f?rther ICTS experience

'provided students with greater scanning ability, strdnger reading gai 'S

S

-

-

..quired fn order ‘to_ determine whether initial advances would continue + )

wclosely tp those specified for the first year (v. Chapter II) e’ _ .

should be apparent during the second year:. In addition,,the importance e

o

gof avotding early educational deficits in basie skills implied we should

=

- monitor oarefully the performance of younger students on the ICTS. )

N . : Al P :
3 o . - b - - M - -
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In the area of uisually dependent percepthai and motor skills, outcomes

[}

at the.end of the ; irst school year indicated that students were *making sub-

© [

5—sﬁantial advEﬁZes in visual motor integration, a success not par&&led in

'

the visual memory dataf-—Believing that visual‘associatiél memory scores

L ad ¢

failed to show significant change due to ceiling effects, we- thought another

o - PN

Y

- .« =, 2"

’ test with xounger subjects was requisiteqﬂsNo similar explanation, however
: would account for lack of significant Ghange,in v1sua1 sequ9ntia1 memory
-

But if it }ike reading, also depended’on scanning ability, then ‘the second
‘year™s - ICTS experienCe might well geqerate advances in v1sua1 sequential ’

’ LR - v *
. .

memory as well as: in réhding . . . . ' ' .

k) . ~ - - ~

Finally, the attitude domain geemed most neéalcitrant to change

- ~-

. i

- on the basis of the previous‘year s results. School-relevant self and

a-,,‘_

. ‘ﬁt o - . . " .
) social attitudes did not show positive prehpost differences commensurate
: N ‘
with achievement ga‘ns. We surmised that]the ¢ommon prior history of )

ICTS subjectS'as oftenatested visuallyAimpaired students had engendemeA

o -

. a rather invariant failure expectation that would not be easy to over-
. 3.

“~

come--.Beyond that ve'began to suspect that se]f and sorfal attjitudes
..of:partially sighted students are visually medinted--thqf the ahility
.accufately to pexceive_and respond to other;' feelings is an imprrtant
part of psychgsocial d%velopment which most lih Y. invalves successfm
affect encoding”and decoding.: Thus for partiaégi sighted students,
‘fnternersonal competence‘might well rely on visual skills just as
academic competencg,does, _ICTé-based learning activities in the class-
ﬁ}oom had, however, focused primarily on instructional media and had not;
been explicitiy deployed to enhance social perception and communication.
At was therefore decided to assess fac1a1 affect encoding and de;odlnz

among ICTS subjects on a pre-test basis in the 1976 1977 school year.

]
3

) ) 7 .
o B |
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Subsequent curricular blans wouid.include,specific ettentidn to and

practice in recognition and production of facial signs of emotion, with

& post-measurement of affeet encoding and ~decoding in the third project

-

year. For this purpose, two new assessments were introduced To mea-

sure affect recognition the Inter—Person PerceptionaTest LHeussenstam

and Hoepfner, l969f'was employed. Briefly, the test presents a number

of stimulus photographs; these are faces of children and adults collec-

tively representlng a broad range of affect. The subject is asked to

‘respond to;each stimulus picture by selecting, from a row of photo-

N

graphs 6§’pnother‘person, a second picture which shows the same feeling
as the first. For exploring affect encoding, Ekman's facial affect pro-,
" N :

. . 5
duction‘zzgﬁs were introduced (Ekman and Friesen, 1975). These tasks

-requIre subjects to "make faces" représenting different emotions (happy,
- ) L

sad, angry, afraid, surprised, disgusted) as well as a neutral face.
Each state is pPhotogrophed twice, and scored for apprepriasteness of
axpraegsicrn An ervaral Aimeangjon~ validgted in Fkman'e receoarch. The-=

new nqéoéumqn?e will | we think | ~croaby fhnta impnvranly tn knnuledge

abant mediatera Af walfl and cmcinl ~ropat ynete am g partially sichtaAs
a]pmen'—qrv arbhien) etndent c ﬂ\](\nooﬂir.p gqctif\ng o f thig c}\"l'f""'"\" Y crend
1976-1977 resulte in the Fhree Antorme ayvyesa Jnat Aicrnaeged.

i

Academic Achievement

// It will be recalled that academic arhievement in basic skill Areas

is assessed using standardized achievement tests. Thegse who are perform-
. . \
ing at the first grade level or above received the Tomprehensive Test ~f

Ba%}c Skills (CTBS)’vhile those perfrrming bhelrny firet grade level ave

tested with a subset ~f the OTRCUS battery . Qenryroa ~f AJdery gtindenta
. . ’

are discussed first.
O

S5E
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Table 7 presents ‘academic achievement outcomes of higher grade

level stidents for the\1976-1977 year in the following way. 'Subjects

-

"~ are first represented‘in'terms of their chronologicél age and "normal™

gradeLin-order to provide a Basis for interpreting subsequent' informa-

) . . .
tion. The next column gives the reading achievement score at post test

in termé of gradé)equivaleﬁt as measured by the TBS, and is followed
by a célumn representing the distance between the obtained score and a

"grg@e normal" score. .The third column under Reading presents the pre-

—

4 4

téké score in grade 'equivalent terms, and the 'last shows fhe change
fr;ﬁ fall to spring score in gfade equivalents. Mathématics achieve-
m;;t datsa ;;e tabled in Ehé same way. Thé final column in thé table
shows the gifference between reading and mathematics achivement scores.
Means are given at the bottom of all distance.and difference columns.

Examining the pre-to-post changes is our primary interest here.

For this purpose, we-emp]nyéd a Wilcoxen matched pairs signed-ranks

¢ . - ’
test (n = 10). Tr] mathematirs, students’' scnres showed a aignjficnn!
-
RN ";_"‘i_;}yc.reago from fgl]] +~ FDT{“&: ('T ~ )1. P ”’ _09\. qg{h{v-g 2 mrnths n
W_—l.-;.%y;_\ . - .
- W "
avérage during a 10 manth schon) year. Thig rate ~f arhjevement compasr -

’ '} '
favorably with average cchool year ghdns for Tow income and minnrity

students such as ~urs who do not have visual impairment. At year end,
however, students remain significantly below grade normal (T - 8, p < .05)
S .
" on average they are 1.6 years behind the fully sighted norming gample
for their grade level. 1In reading, students' scores improved evé; AOWe
p dramatically from fall fb spring (T = 0, p < .01), gaining an avg;age
of 1?; years in one school year. This rate of achievement’is remarkahle ,

since it is well aﬁead of the norhal gain. While the students 4£mnin

- ~ }

-

o7
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Table 7
gy ACADENTC ACHIEVEMENT ©
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about 1.l ygaré-bghind grade normal in reading, these differences do

- not fé@éh-statistical éignificance (T = 35, p = n.s.).

~ .

These results are of considerable interest in indicating, first of
all, that student%wcontinue.to'improve;’the first year: of intervention

showed gains which basically'held through the second full year. Howevef,

-

the pattern of gains'changed. Initially the greatest improvement was in
méthematiég; and we hypothesized that mathematiecs scores were running
significantly ahead of reading séores becausé computétion does not

involVe.scanning asgreading do%g. Apparently =a-second yeai.of ICTS
. NV : .

i

experience enabled Efudég%é to learn visual scanning skills so that the
1976-1977 pre-post change in reading was more substantial than the
mathematics gain and far surpassed the previous year's reading gain.

By spring 1977, there was né.longer any significant difference between

reading and matheﬁatics achievement scores (T = 24,5, p = n.s.). We
\ < '

. 4
now believe that with an aid such as the ICTS, partially}éighted students

are;ﬁgi necessarily destined to lag behind developmental norms on tasks
. .

/

that require visual gnann:ng; although it appears that aecquiring suerh a
v

skill requires 1 to 1 1/2 years. Hrwever, it seems impoartant teo ~btain

»4
&

a third yearla} achievement Anta tn confivm that the pattern ~f grins

we have seen is stable.

-

Tables 8 and 8A, 8B below'provide.supplementary information about

academic achievement in lower level subjects, i.e., those whose perfor-
oL %
mance falls below the range of the CTBS and who must be tested with the

CIRCUS battery (n = 4)., These subjects are all mepbers of the younger

student subgroup at the second generation site. Table 8 gives total

pre' and post test scores for each subject in verbal and quantitative skills,



K
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. Table'. 8

'KILLIAN SUBJECTS: SUMMARY OF CIRCUS ACHIEVEMENT TEST SCORES

A
"o

_ Total Verbal || / .7 | Tota}. fQuantitative
Subject No. Circus | Pre Post Diff Circus - Pre Post Diff
204 - 1 14 14 +0 2 22 27, . +5
. 8 15 16 +1 5 '8 10 +2
207 1 18 29 411 2 36 39 +3
-8 20 20 ' %0 - 5 18 19 +1°
208 1 |.23 33 410 2 28 35 +7
8 14 20 +6 5 12 18 +6
212 1 22 30 . +8 2 29 34 +5
8 17 20 +3 5 17 19 +2




*ERIC

B A i Toxt Provided by ERIC

Subject No.

KILL1AN SUBJECTS:
X )

Age

Pre Post

54— | S

Table 84 ) S

PRE/POST CIRCUS SCORE COMPARISONS ~ VFERBAL ACHIEVEMENT TESTS

L]
Subject 212 ertered 9/76.

(/77 st e 5177 . .
CIRCUS 1: RHAT -WORDS MEAN
“ N
204 19 14 14 . ) :

Percentile Ranks: (pre 2% acored in range; O% scored below.

‘(post same

Sentence Reports: (pre) Appears to lack confidence in receptive vocabulary skills.
Probably needs further instruction and practice.

. (post)  aame .
)
207 6-4 18 .29

Percentile Ranks: (pre) 17X scored in range;. 2% scored below.

' {post) 64X scored in range; 20% scored below. R

Sentence Reports: (pre) Responded correctly to a number of the receptive vocabulary
items, but needs more instruction and practice.

(post) Generally competent in receptive vocabulary skills, but may

. need additional help with verbs and modifiers.
208 6-8 23 33 T .
Percentile Ranks: {(pre) 17% scored in range; 112 scored below.
. (post) 64% scored in range; 60% scored below.

Sentence Reporta: (pre) Reaspouded correctly to a number of the receptive vocabulary
{tems, but needs more instruction and practice.

(poat) Generally competent in rcceptive vocabulary skills.

22" 6-10 18 29
’ Percentile Ranks: {pre) 17% scored in range; 5% scored below.

(post) 64% acordd In range; 39% scored below.

Sentence Reports: (pre) Responded correctly te a number of the receptive vocabulary
‘{tems, but probdbly needs futrther instruction and practice
with nouns and verbs.

(pont) Cenerally competent in receptive vocabulary skills.

CIRCUS &:__AOW WORDS WORK N
204 15 16

Percenti{le Ranke: (pre) 14% scored in range; 1% scored below.

(post) 14% scored in range; 9% scored below.

Fervieen = Nenmrre {rr =) Responded correctly to most items involving discriminarfen
between sentences with different structures; needs furch-:

.instruction and practice in diecriminarion betueen verh
N tofms and statements ¥nvelving prepositiong/negation/
’ conjunctions.

{rnar) Responded,correctly to most {tems involving Biecrimination
betwveen verb forms, but probably needs further inatructien
and practice in discriminatine between tatevents inve' ''e
prep./neg./coni And Fotuenn agntenres wich d1Fffgsmny
atructures.

207 20 , 20

Percentile Ranka: {(pre) 76% scored {n range: 16T scored helow

(post) same . .

Sentence Raports: (pre) Generally competent in discriminating between verb forms and
between statements involving prep. /neg./coni., but had d1ffi-
culty discriminating bhetween sentences with different
structures.

(post) same

208 14 20

Percentile Ranks: (pre) 14% scored in rznge; 17 scored below.

(post) 76X scored in range; 16X scored below.

Sentence Reports: (pre) Needs further instrucrion and prattice in all aspects of
receptive functional 1anguace assessed by CIRCUS B.

(post) See above. pcc—senten « report for No. 207.

212 17 20 y

Percentile Rinks: (pre) 14X scored in ranpe; 9% renrad below.

(post) 767 scored in ranug: 16% scored below.

Sentence Reports: (pre) Probubly necds further instruction and practice in all
aspects of receptive functrional language assesaed hv
CIRCUS B,

(post) Sce above pre-septence report for ¥o. 207.
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. Table 8B | - v

Bl

B 'KILLIAN SUBJECTS: PRE/POST CIRCUS SCORF COMPARISONS - QUANTITATIVE ACHIEVEMENT TESTS

Age.

i Pre Post .
Subject No.  (3/77) 5¢9*y/76  s/77
CIRCUS 2: ROW MUCH AND 32W MANY °
204 7-9 22 .27 -
Percentile Ranks: (pre) 15% gcored in range; 10X scored below range.
. ‘(post ored in rangé; 197 scored below ranse. e
Seatence Reports: {pre) Probably nceds further instruction and practice with quan-
titative concepts especially relational terms.
(post) CGencrally competent quactitative shills and understanding,
’ but mxy nced ddditfonal help with relational terms.
207 6-4 . 36 39 . ]
Percentile Ranks: (pre) 642 scored in range; 61% scored helow range.
‘., * {(post) 172 scored in range; 83% scored helow range.
' Sentence Reports: (pre) GCenerally competent in quantitative skills and under-
~ standing. Subject may be approaching operations level of
developrent. ’ . o
(post) Very competent in quantitative skills and understanding.™
208 6=-8 28 35 : -
Percentile Ranks: (pre) 64X scored in range; 297 scored below range.
(post) 64X scored in range; 61% scored helow.range.
Sentence Reporta: (pre) Responded correctly to many of the quantitative {tems,
but nceds additional help with countirg. )
(post) Generally competent in quantitative skills and understand-
ing; may be approaching operations level of development.
212" 6-10 29 V) - . :
Percentile Ranks: (pre) 642 scored in range; 29% scqored below range.
(post) 64X scored in range; 61% saored below range.
Sentence Reports: (pre) Generally coopetént in quantitative skills and
. understanding.
(post) same )
CTRCUS §: FIXDITG LETTEIPS AND NUMBERS
204 8 10
Percentile Ranks: (pre) .1BX gcored in Tange; 1% scored below range.
(post) 38X scored in range; 19X scored below range.
Sontence Reports: (pre) Appears to lack competence in recognizing letters net
numbers. Needs further practice and instructior.
(rost) Probably needs further instruction and praceice fIn
' recognizing letrers and numbers.
207 18 19

N~

v 212

.Subjcct 212 entered

O

LRIC

e

Percentile Ranks:
t

Sentence Reporte:

32 18

Parcentile Ranks:

Sentence Reports:

-

17 19
Parcentile Ranks:

Sentence Reports:

$/75.

(pre) 58% scored in range; 58% scored below range.

(post) 23X scored in range; 77% scored belowv range.

(pre) Cenerally competent in recognizing lettcrs and numheve
(post) Very competent 4n recognizing lerters and numberse.

(pre) 5BY scored fn range; 19% scored belov range.

(post) SBY scored in range; 58% scored below range.

(pre) Generally competent in recognizing letters and numhers,
. - but may need additional help with cap:tal letters:

(post) Generallz competent in recognizing letters and numbars-

(pre) S5BX scored in range; S8% scored below range.

(pnst) 23% scored in range; 77X scored below range.

(pre) Cenerally competent in recognizing letters and numbera.
(post) Very competent in recognizing letters and numbers,
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along with' the pre-to-post change. For pﬁrposes'Bf summary analysis,
. l N \. ) N . . - —j- ‘ - . -
scores on the two subtests for each skill are pooled. Wilcoxen

. .

Y

mat;hedhpairs s%gned ranks tests indicated thdt subjects improved

~

hfgnificantly on both verbal (T = 0, p < .01) and qﬁantitative"

-

(T = 0, p < .01L) assessments. . No comparison can be drawn between out-

comes in the two skill areas, however, since scores do not map on ‘to
~

-

a common grade equivalent scale (all these tests being normed below

LIS .
first grade level). These results are similar to the findings for the
J . o

first year at the preacademlc level, and suggest stable progress for the

Younger subjects.
C

. Because the number of preacademinstudents'reﬁains so small as to
preclude statistical gnalysis, we have continued the practicé of fepre-
senbing their performance in detailed descriptive termé.. Table 8A
breaks déwn the two verpal achievemént tests in the foRlowing way.
After the subject identification number and ethronclogical age, total
s;ores for CIRCUS 1 pre test and post test are given: then the pre and
post percentile ranks are noted: finally inforps®ion is presented about
the location of the subject's score (the percent of kindergarteners
scoring below the ranée of the subject’'s score in the national ﬁorming
sample) and about the distribution of the subject’s abilities (given
the specific pattern of items passed and failed in the subtest) for both
the pre and post test. These data are followeq by data from CIRCUS 8
arranged in exactly the same way. Table 8B presents information simi-,
larly organized for the two preﬁathematica}'%ubtests.

In general, the pattern‘qf scores and fhe interpretive comments

indicate that younger subjects are improving in most aspects of verbal

and quantitative performance. Post test percentile scores present a

. | 64



rather optimist}e picture. Copsideriné all 16tpost test scores'for
.tﬁe four tests,ponly two fell in the bottom tenrpercent; six'scdres
fell in the'second decile;;one score fe;l-id the fourth decile; and
seven.;kpres were in the upper 50 percent. Tﬁis distri%ution represents”
quite.an edvance over the first'year. Interestingly, the lower décile scores
came primarily from prereading tests, only two scores from premathematics
subtests falling below the 50th percent;le. If the results:for younger
subjects parallel those for 'older ones, we should~expeot'that reading-
skills take longer to develop, but that they W1ll begin to catch up -

with quantitative skills during the last demonstration year,

Visually ‘Dependent Skills \>
In the area of .v"i'su.a..l'ly dependent skil ’ it will be recalled, we
selected viéual—motoraintegration and visual(memory (botﬁ associative
and sequential) for assessment. We have evaluated these iskills because
.it is reasonable to think they are implicated in informatién encoding,

processing and decoding when learning activities are visually mediated.

. Table 9 below represents outcomes for visual motor integration (measured

. " 'v’v‘n 4

by the VMI) and visuel sequential memory (measured by that subtest of
the ITPA) For purposes of compardson with age developmental scores,
the table first presents subjects' chronological ages. Next are four
lcolumns representing ITPA deta. The first of these columns gives the
post test score in year—moﬁth equivaleﬁtsr \It.is followed by the'ﬁretest
sdore, and the pre-to-post difference, both of wﬁich are also given in
terms of age-equivalents. Tﬁe'fourth column shows the distance between
tﬁe ITPA age-~score end chronoloéical age. VMI data are organized
similerly in the last four coldmns of the table.
- R
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- Table g

} VISUALLY DEPENDRNT SKILLS
I ¥ | I W

o T . PrefPost  ITPA and CA . . Pre./Post VMI and CA
197671 May 1917 $'70 F'I6 Differchce Difference | §'17 F.'77 Difference Difference
Subjespt No A - Pos‘ti Pre | '<,M°'), (Mo.) |, Post Pre (Mo.)‘ j@) | (
w1 10 51 B - » (10 40 -
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Indicates a correction of previeusly reported pra teet erpres,

, .

Indic;ates ceiling scores. \ m
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' Subjects continued ‘to score below age norms on the VMI (T =T, p < 01)

'etely tested with the VMI and-rITPA). An.examination of VMI pre—post

»e
1]
Y
*

Visually related Sklll ‘scores ‘were examined‘uSLng a Wilcoxen _
- X . . R
(matched*parrs signed ranks test as before (but hene n lh since'

>

subJects below and withln the age range of the CTBS are both apprOpri- o

. R

differences reveals thsé;‘while aupreponderence’of the scores are
positive, the gein.iswnot statisticallyISignificant:(T =.24.5, p = n.s.).

l

'This result contrasts with data for the precedlng year, which showed

; 7.

-

. 51gn1ficant_improvements in visual motor 1ntegratlon Exactiy_the

reverse set of comparisons comes from an exgmination‘of ITPA secores.
Y . ’

4+
-~
-
- v o

Jﬁbe curréntﬂyear's data show a substantial improvemept fromvfall'to

¥

.spring (T =.11.5, p < .05); however data. for the preceding yearvdd not

~ K

reveal even'epproximately systematic gains. Over all, by spring 1977, E

\

while they had closed the gap between them and their age mates on the

ITPAQJT 26.5, p/ = n.s.?.

~The investig tion of visually relevant skill scores, like the achieve~

-ment study,_sugges s an interesting pattern of results which merits further

research. We suspept that during the first year of intervention,

‘students' visual motor coordination increased as they learned to use the

AICTS-for academic tasks. Because ciphering, unlike reading, ‘Fquires

eye—hand integration but not scanning, it is not entirely surprising

that the first set pf short-term outcomes showed galns in both mathematlcs

achievement and VMI scores As students contlnued to have academle

.experiences medlated by the ICTS their scanning.ability improved

at the same time, noticeable gains appeared in readlng achievemeht and
in visual sequential memory. These latter outcomes.represent mastery
’ ~~ - o M 3 ’

© o,
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of more difficult perforﬁance sequences for partially sighted &tudents,
we think. Exploring intercorrelations among achievement scores and

visually dependent skill outcomes lends some Support to this hypothesis.

—

» SPEARMAN RANK CORRELATIONS (n=10)

VMI " ITPA ° READING MATHEMATICS

- . ‘
VMI - C - .52 .Té .68

: »*
ITPA < .90 .72

»
Reading - .78

- Mathematics ' —_—

(All values are statistically significant; * indicates

p < .01).

>

As the pattern of correlations suggests, while visual sequential
memory is associated with mathematics gchievement, it is much more

closely corfelated with reading achievement; gand both reafling achieve.

ment and ITPA scores showed most increase ‘during the second yeﬁ‘gof

-

. - . - ¢
intervention. We suspect this is because both«rea%?ng d 1ITPA ddgks

involve visual scanning of a sort that is not requiredj for perrorming
. L]
mathematics or VMI tasks, as well as visual motor coardination which

i5 a necessary condition for performing all of them; but the latter

sorts of -tasks, it shpuiﬁ;be noted, showed significant improvement

2

~ .
even during the firgt year of ICTS-mediated learning. Interestingly,

despite the -established general assodiationr of mathematics and read-

ing achieyement.(observed in our data as-well), for these paftially

- sighted students ITPA scofee are better predictors of reading outcomes

.

\ L

<«
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than are ma gematics scores obtained from the same achievement test
A third ye of evaluation data will permit us to be much more certain
about t stability and.generalitg of our conclusions.

fhe last tahle in this section, Table 10, presents pre and post
scores‘along with pre—to—post changes for younger subjects on
CIRCUS 12, ‘the test of visual associative memory. Newly entering young
subjects anq older subjects who had not yet reached ceiling on this
measure were tested (n = 6). A Wildoxen T test indicated that subjects'
scores wenE‘EiZnificantly higher in the spring than in the tall
(T = 0, b < .01). ';his result is of interest since the preyious year's
data failed to show significant improvement in CIRCUS 12 scores despite
a larger n. We had hypothesized theat the lack of effect reflected the
circumstance tﬁat'scorQ§ were too’near ceiling rather than lack of
advance in visual associative mem%;y This hypothesls seems contirmed
by the 1976- 1977 CIRCUS 12 data, where subjects initially well below

»

ceiling showed substantial gaig-. LOmparlng these outcomes with
1

patterns of results described above’ tor older students, it seems likely
the younger group is currently mastering skif?s involved in recognizing
and reproducing symbols.  That is, they are advancing in preguantita-
tive ability (v. CIPCUS 2, 5) because this skill area does not require
scanning and sequential memory; rather it relies more on recognition
memogxy and visual-motor integration. (Incidentally, théé%{younger
subjects are, on average, 22 1/3 months behind developmental age in

visual motor integration.) If their experience replicates that of

older, students, JE would expect the coming year to show ceiling effects

’
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for simple visual associative memory, and to show improvement in !

visual sequential memory along with improved reading skills.
. | D ‘ |
' ‘ Table 10

CIRCUS 12: SEE AND REMEMBER

Post Test Pre Test Difference
20L 10 10 0
207 18 15 +3

. 208 13 13
,—\/') 211 16 . 9

0

. T
212 17 11 ‘ % —
21k 20 19 / +

Self and Social Attitudes

Attitudes and |skills related to self and social constructs thought
to mediate academif experience constitute the last set of outcomes
employed to evaluéte the project's impact in the 19769977 school
year. We have assumed that, while the scﬁool progress of all children
is importantly affected by social and psychological variables, such

_factors might be especially influential for handicabped studenté.

For instance, it has 5een established that the test-taking experi-
ence itself may-contribgte to the final test score. We had hypothedized
that, for the subjects of .this study, test-taking has been frequently
gssociated'ﬁith failure and anxiety, associations which would contribute

-t =

negatively fo test outcomes. We further supposed that, if the ICTS

' enhances'leafnigg, it cOulé lead to changed expectatigns and changed
test-taking attit#@es, and sﬁbsequentiy to impr&ved test performance.
Thus the first attitudinal dimenéions related to school success that

we gought to measure were factors affecting test performance. Again we

used scales adapted from the Stanford Binet 'Form L-M to rate behavior

RIC - ny
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during achievement test taking on.a pre-post basis. The cﬁrrent year's
data, like those for 19"(5-"1_976, fail to indicate significant change
«

on any factor assessed by the rating 'scales. |

«~ The distressing consistency in outcomes caused us to wonder whetheﬁf
they should beAeiplained in terms of ﬁrob;ems with the assessment methbd
or in terms_of real aisence of change in attitudinal factors impinging*
on the test taking situation: Regarding the method, a study of judg-
ments for fall 1975 indicated that the ratings themselves seemed to be *
reliable; that is, for the site II classroom, two teachers and a Rand
classroom obser;;r rated ten students highly consistently and without
apparént halo effects. Teachers commenﬁed that while some items seemed
more applicﬁble than others, the instrument as a whole touched factors
that importantly described the testing situation. Conseguently, we
reg;rded the instrument as a fairly good one.' However, aé we noted )
above, six of the 1lh items exhibited little variance over subjects.
Examining the content of these items led us to believe thgt a history
of failure experiences resulted in an entrenched attit&is/;dﬁard the
tést-taking situation that would not be easy to alter. for example,
"sense of intellectual challenge" (item 9) and "willingness to continue”
(item lO)Iwere uniformly awarded a very low negative rating. Subse-
quent to the collection of first year outcomes, subjects received an
additional year of ICTS experience and their test performanée improved
markédly; however, they seeméd to face ﬁesting with Basically‘unalfered
attitudes, as‘if to confirm the above conjgﬁture. Perhaps the situétiqn
is best illustrated by o:: subject who gained at a rate of 1.8 grade

P .
equivalents in both reading and mathematics during year two as measured by

-

[ , ,4/



the CTBS. Unmoved bywhis succgss, he drew a picture of a tombsténe
! b4

beafing his name and the ins ription, "Died of testing‘2577—-Reincarnated
when testingaﬁas-over." Be¢ing able to write an inscripéion that wouid
have greatly exceeded his;capability\hﬁ the beginning of the: school
year_appafently did not /generate the sort of succesé experience fhat
would‘bverride a long hWistory of prior academic fgustration. Because
of th; épparent stabiyity of scores fepresenting factors affecting
test performance, an theif lack of assbciation with obtained test )
scores, we have dec7ﬁed to discontinue this assessment for year threey

More encouragihg-results are provided in the evaluation of general
self- and school-r latga attitudes. Such attitudes were assessed by
means of two self#report instruments, the Self Social Constructs Tesp

(SSCT) and the S€l1f Observation Scales (SOS). The SSCT,, it should-be

recalled, is a :nverbal instrument requiring subjects to arrange symbols

representing sellf and social schemata; it taps sixgself-social constructs
|

(self esteem, ocial distance from teachers and peers,'éogial interest,

P
percelved gro inclusion, perceived individuation, and scope of peer

fTable 11 beloy provides pre, post, and change scores for
I

elf esteem and kcope of peer attachment, reSpectivelzg

att;chment).
measures of
Supplementi é the SSCT, theF0S is a verbal forced choice instrume t-'
requiring s gjects to mark 'yes' or 'no' in response to items indexing
self accig Ance, social ﬁaturity, school affiliation, and self security.

. -

Table 12 r @resents pre, post, and change scores for each of these

" dimensionsf in the order given here. (Only self acceptance and school
affilgatidn are discussed below. The remaining two dimensions showed

no signiffcant change.)
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Table 11
l ' SELF SOCIAL cons-&vc'rs- TEST (SSCT)
Self-Esteem Scope of Peer Attachment
' v Post Pre Difference Post Pre Difference
102 29 26 +3 17 19 -2
103 33 24 +9 . 5 12 -7
104 31 16 +15 24 24 0
201 44 32 +12 9 16 - -7
203 29 . 30 -1, . 24 21 +3
204 24 41 @-17 3 2 +1
207 36 36 0 19 22 -3
o 3/—‘ 208 . 34 26 48 26 24 0
w 210.. 34 31 +3 22 19 +3
. 211 36 28 +8 24 6 +18
212 22 20 .42 .3 4 -1
213 40 31 49 24 21 +3
214" 48 38 +10 19 9 +10
215 42 27 +15 24 24 0
BN : ' .
. (range = 8-48) (range = 0-24)
. A
2
¢
, R
” - -
>
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SR Table 12 ° | . -
; . -
SELF OBSERVATION SCALES (S0S)" 4 \:::]
‘Self Acceptance Social Maturity School Affiliation Self Security
Post Pre Diff | Post Pre Diff | Post Pre Diff Post Pre Diff
102 60 5S4 + +6| 59 57 +2| 60 56 +4 58 54 +4
103 62 43 +19| 57 50 +7 | 43 30 413 66 69 -3
104 63 63 0| 60 60 0| 59 59 0 67 67 0
200 .58 58 0| 51 52 -1 24 30 -6 70 71 -1
203 s9 61 - -21| 58 48 +10| 39 60 - -21 |55 50 +5
207 \l61 49 +12| 38 38 0| 32 46 -14 52 sl +1
zjba 55 56 -1 24 . 27 3| 51 47 +4 36 34 +2
210 60 . 54 +6| 54 53 +1 | 43 27 - 416 56 58 -2
211 55 48 +7 ] 33 28 +5 | 36 36 o | 51 37 +14
212 58 49 +9 | 25 38 -13| 38 43 -5 |47 60 -13
213 61 55 +6 | 56 54 +2 | 38 4 -3 63 54 49
214 57 56 +1 | a2 27 +15 | s0 56 -6 53 52 +1
215 62 57 +5 | 59 49 410 | 50 51 -1 65 56 49
x 59.3 54.2 47.4 44.4  43.3 45.4 56.9 54.3

[
* ' — .o 1
T-gcores: : scales are standardized with x = 50 and s.d. = 10.

75




s -67~ *

3
Discussions of SSCT and SOS outcomes for the_1975-l976 school

year:nij/Chaﬁter II, indicated that no significant overall change was

1

obtairréd for any dimension of either instrument during that year.

In contrast, the second Year's data show that subjects' self toncepts

2 X \
have become substantially more positive. Using Wilcoxen matched-—pairs

signed—ranké tests we examined the SSCT self esteem scores and the SOS -

self acceptance scores for pre-to-post changes; both yielded significant

fall-spring increases (T = 15, p < .05 and T = 6, p < .02, respectively).
Because the two instruments are not highly corrélated with one another,

we think the result is a trustworthy one and give it considerable im;

-

portance. . It is not surprising that a second year of ICTS experience -

a

would be required to ingluence the self concept of visuvally impaifed'

students. However, a third year of data will help determine whether

~

this trend is a stable one. Scope of peer attachment (SSCT) and

XN

school affiliation (SOS) form another pgif of dimensions ¢xamined for
pre-post changeé. In the l976—l977_data, as in the previous“year,

both dimensions show basically positive differénces which do not reach
statisticél significance. While the distrfbutioﬁ éf subJgcts precludes

betweenésite‘comparisons, the classrooms appear to differ in essentially -
: R
the same ways as before. That is, site I subjects (100 series) have

higher peer attachment scores at pretest (allowing little room

for favorable change) and show gréater schoql affiliation. We attribute

: T
these differefices to the first generation site's longer dQuration as an &

’

ICTS classroom and to the related stability of the subjects as a peer

-

group. “
S '

Q - . S - ?%;




Remaﬁning dimensions of the .SSCT are not{ tabled because they yield
< . . . '

M w

binery data.resulting in a limited réngé of 'scores w?th‘little variance. :

')

v o
For*these reasons we cannot make use. of ordinal properties and instead - ..

< - \

have approached the data in terms of binomial tests of the probability

v

-~

- ' - . [N -
of positive or negative change over the school year. ' For the measures

of social distance from teachers and peers, we first asked what is the
. * - * - T : . -
probability of positive.chenge as opposed to the combined probability

b

of negaﬁive change or no change; posing the qﬁestion iq this way, we

could not establish a significaﬂf tendency. .On the other hand, we also ¢

asked what is the probability of hegatf%e change (increased social
. . ? . - k
distance) as opposed either to no change or tq decrefésed social dis-

-

tance? Here the binomial test established the significant likelihood

Al ~

(p = .05) that social distance would either remain the same or decrease

Iy

from fall to spring. Pursuing a similar analytic strategy with social

-
-

interést, perceived inclusion and perceived individuation, we obtained

o : ¢

" the following results: = *

- : : - . \

2 There is no signiflcant likelihood that social interest will
increase or remain stable over the year, however, there is ,

" +a strong ptroebability . (p < '.01) that it will either remain S
the same, or decline. - ’ o L. . .

o

P

. For perceived group membership it was equally likely that:

;,_- . scores would remain:.the same/increase or remain the same/-
e decrease from fall tb spring.'. 0
s ) . . * - . : >
' ° With respect to perceived 1nin1duat16n, binomial tests sug- "
gested the likelihood (p,= .02) that students would either

remain the same or would perceive themselves as more indi-
;'viduated (more different from the majority) as the school ye&r
progressed >

The social distance measures, combined with the SSCT eﬁh S0S resuits‘already
discussed; suggest that studernts. are feeling better abbuh‘ihemselves and are
3 NS . 6 i
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feeling close to the others in their own classroom.

of SOClal interest, bPerceived group'membership and pérceiiy

indicate that subjects nevertheless do not feel more integrated into major

social structures. This latter f1nd1ng Erobably reflects subjects' awareness

of the1r status as special educatlon students.

-

Whlle the evaluations treated in the preceding part of this section have

to do with attitudes thought'to mediate academic Success, those to be dis-

: ' o
sighted students, In sprlng, lQ??,_pe introduced 1nto the evalua-

]

4

tion the assessment of facial affect encodlng -and decoding on the assumption

- that social bPerception- and communication are Visually based skills that

\ - -
development fonr partiglly sighHted students. q‘i

~ To mgasure facial affect recogﬁition we employed a short verslon of the \

Inter-Person Perception Test (IPPT) forms lA (adult stimulus faces) and AC
(child'stimulus faces): ~Adaptatlon of IPPT'photographic materials for 107
admlnlstratlon'was accompllshed W1thout dlfflculty However, administration

-: of the full item set (bﬁ ‘adult-face and LO Chlld face items) took toe long

- A}

'4 for subjects’ comfort and*exceeded thear attention span as well. Further,_

- -

even w1th contrast—enhanced photog}aphs some of the items involved fine

dlscrlminatlon which exoeeded ~students’ v1sual capabllitles. For these
.. - ’ \

'3reasons, the- test was reduced to a total of 20 items, 10 each from the adult

- .

e 2
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and child- forms. Iteﬁs were:selected foi inclusion by administering the
test to normally s1ghtee adults; stlmulus faces: were chosen when all res-
pondents gscored correctly,‘w1tﬁ the censtralnt that sex and etﬁnlclty be |
dlstributed as in the original item set: Table 13 below presents data

collected from ICTS subjects in spring 1977 using the abbreviated IPPT.

» - Table 13
' INTEP@RSON PERCEPTION TEST
Pre Test (Totel Range: O -~ 20) ' *
:‘-_.V/,l" . . . , .
Subject . ‘ . ‘-«* ! .
Number 103 104 107 201 204" 207 208 210 212 213 215 216 217
AA 3 s 3 .8 o0 3 S5 6 3 6 T 3 T _
. AC 2 5 4 o 3 2 4 2 & 4 T 5 (
Total s 10 71 17 3 5 9 8 7 10 1k 8 16

For an idea of how subjects ideully might have fared on the original

80-item set, scores obtained from each form may be multiplied by 4 or total

A ,

scores multiplied by 8; these flgures may then be c0mpared wiAT tfst norms.

For example, obtained averages for AA and AC were.L4.8 and 4.6, respectlvely,
: <

in the ICTS pqQpulation; were “this performance representatlve of the unabrldged

3 -~

test, the means would have been 19.2 and 18.4, respectlvely In comparis0n,

)

test norms for .AA and AC are 23.5 and 21.6. Thus, even though total score

estimatee for the ICTS ;Emple are high since items were reﬁoved from the
-

test on the basis of visual difficulty rather than at random, the projected
N :

scores still fall short of national nerms. On the other hand, it should bve
* v
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'.noted that the test norms were derived. from adult rathernthan elementary- _:

-~

'school-aged'fespondents. The ‘adult norms suggest that form AA- (adult faces)

might be eas1er than form AC (child faces) for an adult populatlon. However e

‘h

-~ ' a Wlléoxen matched pairs slgned ranks test established no difference between'

(S

forms for the ICTS subjects (J'= 18 5, P = n.s. ) The rev1sed IPPT wlll be

adm1n1stered to’ the I1CTS population again 1n spring 1978, where the questlon

1-‘

of research interest will be. whether ‘a curriculum designed to 1uclude VISﬁal;

’ -
attention to facial affect among partially 31ghted students substantially

~

, improves outcomes ofi an affect decoding task.- 3 o
In additlon to ‘affect decedlng, an attempt was~made'to explore affect:
encodlng among\the ICTS students at’ the secondsgeneration site.” We were

1nterested in whether part1ally sighted students were able to produce con-

ventional facial 81gns of six.sbcially important affectlve dimensions: - fear,

disgust anger, . happiness, sadness, and surpr;se 1 Based-on the wOrk of
e
Ekman/and Friesen, an affect expression task was dev1sed in. which students

~ had an opportunlty to make each ot these express1ons tw1ce, along w1th two

neutral faces. The task was adminlstered to 10 site IX subJects along w1th

.

matched normally s1ghted ¢ontrols (students of the same age [+/- 8 months]

and sex choSen from regular classrooms) ~Students were Photographed

r

(cf! Figs. léh below) as each expression was elicited Photographs are
- + 2 -

now’ being scored‘ using multiple criteria from Ekman and Frlesen to

- determine whether,a student "has the.expression"; however, it is apparent
_.from tlie photographs, ewven,without systematic scoring, that partially

» ' ’ ) a - ° .

sighted students are seriouslj behind their-fully sighted age-mates in

. ?

1]
oy

Ce B

affect encoding with respect to the six dimenslons explored

]

&

A
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T

.
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Four sets.pf photographs are provided abtove fof illustrative purposes.
Figures 1l and 2 represent a youngér ICTS student~;nd his matched control;
Figs. 3 and b4 represent an older ICTS studeht and his matched control.
Examination of-these and other photographs in the affect engoding task
supports‘our hypoﬁgeéis thaE partially sighted elemenzgky school students
ar?IlESg able 'to employ conventional facial signs of‘emotions £han are their
fulf§ sighted peers, a circumstance which might adversely inﬁ&uence social
competence. We will be.iAteres{ed %o determine whether or not the ICTS cur-
riculum,.altgred to inc#ude c‘pmqnicafion as,well as recognition or affect,

1

improves affect encoding outcomes for partially sighted students end decreases

V‘ . ’ N . b -
the difference between them ang fully sighted controls. .
> . .
: : r e -
Conclusions from the second year o . ~ : e

:}h gzeneral, the assessment of 1976-197710utcomes suggests thattthe ICTS
. w - N

continues-to have a strong positive influence in all areas evaluated. With

respect to -achig¢vement\in basic academic sKills, test scores indicated signi-

ficant improvém t in both reading and mafhematics. But, while gains initiated

during the first r ‘held throughout the secund year of intervention, the
pattefn of gains changed. That is, spring 1976 outcomes showed more marked
improvement in mathemetics than in reading, ;with students ‘scoring signiﬁk:/

cantly lower in the latter. 1In contrast, spring 1977 results indicated sub-

stantially great.er improvement in readi%‘ than in mathematics r that no
statistically significant differences remained between achievement scores in

the two,basic skill areas. Apparently a second year of, ICTS experience enabled

students to learn the visual scannirng s&ills requisite for advances in readin
- . ' . : s

~

a?hievement._ In addition to overall progress in reading, a second area of
/ :

- . 1

H ' ‘
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discussion of achievement above noted, preacademic students seemed to be faring

-77- L
¥
N 4

special attention was the prbgreés of younger preacademic students.” As the

well. Of the 16 scores obtained from CIRCUS battery subtests for evaluating

N :
this group, only 9 fell below the 50th percentile on natiomal kindergarten

3

norms while 7 were above'that mid-way mark. We are 1nc11ned therefore, to

belleve that early éxposure to an ICTS is helpful to younger elementary school

stﬁdents in minimizing risk of cummulative- educatlonal def1c1ts related to
° b

- visual impairment.

The investigation of two visually-dependent skill areas, visual-motor
Y ! ./
A} . "
integration and visual memory, Yielded an.interesting ahd related pattern of ':
results. Subjects' visual-motor integration scores continued to increase but:

L

- v

the gains did not reach statistical significance. This result contrasés with.
data for t@recedlng year, when subjects showed1 Flgnlflcant 1mprovement.

Exactly the reverse set of comparisons come from an examination of visual

sequential mémory scores. While the l9f6 outc0mes fTailed to yield systematic

advances, the ‘1977 outcomes manifest substantive gains. It seems likely that
' 7

visual-motor coordination would increase as students Iearned-to use the ICTS

-
-

during the first year of the demonstration. But'scanning, as we, have seen,
A Y

~—¥5 more difficult .and apparently requires a longer learning period‘ Thus

¢ visual sequential memory scores do not evidence significant posi}}ée change
-

until the second year, during which reading aQuLhcr scan~dependent activity)

ad‘éﬁces as well. These conjectures were supported by studying tLhe intercor.
L -

r"ei,a.tioris among achievement and vi:sually--dc:pcudcut; b'ki:ll scoures.  Whille visual

sequential memory is assuciated w;th mughc@ati&zpupnichmgnL, it Is mach mure

», f
closely correlated with reading achievement; and both rcapéné achlevement

. <

v

'y
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and visual sequential pemo?y scores showed most improvement dpring the Seeqﬁd
year of intervention. %mong thé younger stﬁdents, it sﬁoufd beladded. ;;sual
associative memory scorgs also showed strong gains as well.

Finally, we were most encouraged by significaﬁ% changes that ocché;ed
in the self and social attitude domain, since we believe such parameters are

noﬁ}egsily altered'in this résearch population. , Agtitudinal factors affectihg

test performance seem not to be influenced by actual test results, so the

- project was not able to generate a'new success-expectancy as it had thed to
\.’ - - .

do on the basis ef continued successful academic outcomes. However, %ﬁ}f_

. ) o -
and socially-oriented attitude dimensions such gs self esteeem-and peer

4 @

-affiliation exhibited fairly'strong positiye changes ‘even when measured by

; Q ’ -
very different methods. With respéct to thefe constructs, the lack of signi-

>

ficant correl&%ion between methods for assessing them lends more confidence

in the conclusions. In addition to the evaluation of self and social con\
. L 8

structs, the project undertook to explore facial affect encoding and decoding

—

While only premeasgures are currently available, these

amortx. ICTS subjectd
data suggést that partially sighted students-may'be handicapped ﬂélativelfmto
fully sightearpeers with re;ﬁect to recognition and communiéati§n of affect.
More generally, we bg}igve th;t mediators of psychosocial development in tﬁe

partially sighted comprise &n area well worth further research.

- . . . R R ¢
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In summary, the\first two project years suggest that-the ICTS has had

a'strong and apparently stable positive'impact on the learning experiences
' o

of partially 51ghted elementary school students. In addition; a8 first look

at l977 78 pre—test data leads us to believe these effects w1ll continue to

the end of the demonstrat1on. Further; classroom observation data (Bikson,

T. H., l9'7"{)2 indicate an‘extfemely high level of on-task performance among

ICTS students. Part of this fesnlt is explained hy a rather low student-’

teacher - ratio; but of equa}’imnortance is the fact that- these sStudents can

-

see their nork,'can accomplish it.with greater ease, and can interact
visually with one another and with their teacher in ways they could not
without the-fG?S\ Finally, the students use the ICTS as a tool not a crutch.
In other words, they continue to use their residual vision when they are off
the system; they do not revert to behavior associated with the functionally
blind. | - . -
If the ICTS expe;iment is as successful as it now appears, then-we neéd
to consider the next sten--the dissemination of ICTSs to other scho%l dis;
tricts. A.preliminary look-at population‘statistics'related to severe wvisual
impairmqnt indicates that any community with & minimum of 50,000 1nhabitants

el

would l1kely have a sufficient number of partially sighted children between

\

-the ages of five aqg eleven years to Justify incorporating an ICTS with at

least L statlons in the school district visual handicap program {Genensky,

S.&., 1978)9. Thus, we da naf envision any difficulty in locating num%rods

A ~

bther school districts of appropriate. size with sufficient VH program interest

for employing. such a system.

.92
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The major remaining problem is that of guaranteeing & eufficiently

>

large initial purchase of ICTSs to stimulate their production by quality .
. “e t< . <4

manufacturers. -The monitora, cameras, lenées, camera stands, videotape
recorders, and'ﬁLY Platformelused at our two experimental sites are either -,j
" already being manufactured commercially, or could be copied with very little
Ak‘ effort. However a production.gesign of the master control unit will %equire |

) .

a nmoderate level of techn1cal soPhlstication on the part of the manufacturer,

S

v

The masterlcontrolqust is the :nerve center.of an ICTS; it is used to -
. ) ’ 1 ‘e . O . . ’
B select the image on each)]of the system'é’:z:;tors as well gs to compose

that image on each of tHe system's monitors as well as to compose that.image.

The-two ICTSs currently in use were handcrafted at The Rand Corporation.

However, the design details of the master control units used in these ICTSs

-~

are available to anyone who has need of them, CPnsequently, these control
. v 7 .

units could be produced by a private manufacturef given sufficient_demand.
p !

Based\on previous experience with bew equipment our belief is that a

e -

manufacturer-would need an initial guarantee of at least ten systems before

undertaking their production.~ If that wére to occur, then there wodld be 12

/\ . . ‘ . .
. ICTés, including the two already in Opeﬁation that could serve as models for.

potential user/customers. . By potential users we mean other school districts

-0 E »

whose VH persodhel will recognize that an ICTS in their district would aid

\ their partially sighted stndents i% leading full productive lives. We recom-”

mend that federal ageﬁ%ésf'concern#d with educationhfor the handicapped ypder-
]

takgfefforts~to fund production an? disseminé?ion of‘at least ten new inter-

b . . oy
active classroom television systemg for -the partially sightéd.

é . ’ v

~ . )
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