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PREFACE AND SU?v~4ARY

An Interactive Classroom Television System (ICTS ) is a way of

creating a visual classroom environment for partially sighted students

by making use of the magnification brightness and contrast capabilities

of television cameras and monitors. More precisely , an ICTS is a

multicamera, multimonitor closed circuit TV system with videotaping

and videoreplay capacity. Such a system permits teachers and their

partially sighted students to be in continuous two way visual cominuni-

cation with one another. Moreover, it allows partially sighted

students to function visually in classroom situations that are closely

akin to those experienced by their fully sighted peers; that is, they

can read ordinary printed matter, look at pictures, write with pen or

pencil, do workbook problems, consult the blackboard, draw or paint.

Thus the use of an ICTS both prepares students for eventual matricula—

tion into classrooms for the fully sighted and provides an appropriate

visual aid which enables students to make the fullest possible use of

their residual vision. ~~~~ “

The Rand Corporation has carried on ICTS research since 1973.

During this time, with funding provided by the Rehabilitation Services

Administration (RSA grant ll4—P558l~6/9) and the Bureau of Education for

the Handicapped (OE contract 300—75—0123), under the direction of

Dr. Samuel M. Genensky, Rand has designed and constructed two ICTSs

and placed and evaluated them in two different visually handicapped

classrooms in Los Angeles County. This paper describes the activities
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r~ 1e rta1c •’n t o  • \ ‘ t l uat . e t h i ’  ( llicrL t lonal impa ct  O r  th en l : : s  U~~O t i  part ial I v

s i .~~~t t ’ I  l e r n e r i t  r t r ’y  ~t i t u r i t n . ‘ t p t e i ’  I ~v~id. ’s a tt n n i p t  I r i  u t  t i

I s it  ~.n ~id t }i~ ’ i r 1 ’ i t ’ t  1 c i  t r u i t s  . ‘t u L p I  u i  11 ~~~~~~~ I r i ~ ; v i  t h i  I i  Sc i i : :  O i l

~) t ’ t he’  e ’v ~t uat  I ~r i  h~; I ~~ir t ’or t hi pr o j  ec t,  , t h ì e  k I i t I n  or a~ : u i ! in~ ’ ‘ •~~~

ar~ i t h e  L i t  a o u l  l o ’ t i o r i  n o d u l e . I t  t hen t~i t ’ n t n  t i .  rt ’nii 1 t u !  t i e ’  i i  n t

~~ 
j e ct  y e a r  C i > ’” — i i )  i n  t t ruc ’ r e in or e v a l u a t i o i . ‘t i u p t  e n  111 . ten i l e h i r i ~’

1! ‘ t i ’ t p t e ’i’ i t , ‘n & ’ n i t  e ’~ i ‘ t i i t : i ~~t’s i n t  t i i c e l i n t o  t ho  u V~ i t i n t  it  n c ) e ’~ l i n e n

ar i d  t he n  ~‘X ‘Wi t i e ’~ t i t  iU e ’n t oz’ the neco r id  p roj e c t  y ear  ( ] > ( t _  I ) 1t ) The ’

P o n t  sc r i pt cor n I t e rn t h e  rat l o n a l u  fo r , and som e of’ the’ I ~uen t l i i i t  t i i l no

w i t  ii d i s s em in a t i ng the I ’ t ’ ~~.

In genera I , assessment or  p ro j  e ’ t .  o u t c o m es over two ye ar s  i~~~ei k :

that an I (‘Ta has a st rong posi t  I vu i n i p an 1 on the ectucat I 01511 experi  u r i n e

of partia lly i ghte I elementary school s tudents  In the three areas

evaluated. With respect to academic achievement, examination of stan-

dardized test scores showed signit ’inant improvement in reading and

mathematics during both years. However , the pattern ot’ gains changed :

in the first year, students improved more markedly In mathematics than

In reading, scoring significantly higher in the former; but by the end

of the second year, reading scores increased dramatically so that no

substantial d i f fe rences  remained between the two achievement domains .

We believe these results re flect the circumstance that , for visually

impaired students, learning to perform computations Is less d i f f i c u l t

because it requires less scanning than does reading. A second year of

ICTS experience enabled  student s to learn the visua.l scanning  s k i l l s

needed for advances tn reading achievement . Two addi t ional  achievement

r e s u lt s  are noteworthy . First , for students  simi l ar in u~ u , those who

have had 1 ont~e r e xp o u r u r u  to the I Cl ’~ sn o r e  lo s e r  t . i . e ~ r u ide ’  normal on
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achievement tests. Second , higher grade students are farther from

grade normal than lover grade students. These outcomes lead us to

believe that early exposure to an ICTS is helpful  in min imiz ing  the

risk of cumulative educational deficit related to visual impairment .

The project further undertook to evaluate two perceptual skills

importantly involved in educational information processing for partially

sighted students, visual motor integration and visual sequential memory.

During the first project year, students showed significant gains in

visual motor Integration; visual sequential memory shoved no such

advance. In contrast, during the second year visual motor integration

scores continued to improve but not dramatically; however , visual

sequential memory evidenced significant gains. These results suggest

that, as students initially learn to use the ICTS for academic tasks,

their visual—motor coordination Increases. But scanning via the X—Y

platform is more difficult and, as we have hypothesized , requires a

longer learning period. Thus visual sequential memory scores do not

manifest significant positive change until the second year, during

which reading (another scan—dependent activity) advances as well.

These assumptions are supported by studying intercorrelations among

achievement and perceptual skill scores. While visual sequential

memory is associated with mathematics achievement, it is much more

closely correlated with reading achievement. Thus the conclusions

drawn from evaluation of achievement and of visually-dependent percep-

tual skills are mutually corroborative.

Finally, the project sought to assess the effect of the ICTS on

psychosocial mediators of school success (attitudes toward academic

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
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y o u ’ S j u t  it  O I s t i s ’t t t _ e ’ . i  I tO  s ’ V e ’ l t l t  1 l ‘ i j !’ V~ ’ne ’ t t  ‘ I t  1 L I I V  ~ ‘ t i n i t n ’ ’n

Sc ~~ ‘ j u l  non ,  n t  n t ’  I s . l~’ bi  I [e~ Is t u ri ’ in I t t  e t , l  I y e  t i n ’  . i ’ ., I n I t :: t an —

011 p, S  i t  I V e ’ ‘ i i t i i : ’e ’ 011 :5’!i e ’ t t : t p O l ’ t f l f l t  I i  ~~‘ i . i i n s :; i n h  ‘in : s l  r ‘~ n t  c t : .

a n t  u ’ e u ’  t O ! t  1 t a t  t o n , at  t. i t  oh’s r e l u i t  c ’sI t o  t e n t  p e - L t ’o i t : t i t  5 c ’v i l e n i  u - I

r u n  : - d u e : ’ ~e ’:lt  ev er :  I to :i, lt n t  u d e n i t s  ‘ t e : ;t . I e ’ i ’ !’S i ! u t n ’ e ’ hal i ! : i n ’  v i

re ’tfl n t l ’ k t t l ) l V  . ‘~ e ’ b e l i e ve  t In ’  !‘n t I  i t i r t ’ t x p er i e -’r l s ’en t t 5 tt : t l l : i t  e I l y  ::uny

tu t ru  t i c - L i  ~ o t  :t t  ~~i e i t  t • t i l ~~ t o  ~e n i e r’ :t t  t ’  ! i e u ? t t t  I V e ’ t i e  i t ’ u t i l  i ’ 1 ’ L ~ I t t  1 —

‘ i t c ’ t  in  the ’ a n - i  t o n i 5 ’ n et  t i nn  w i t i ’ h  are  I i  !‘ ‘ i i ’ t i l t  t o  o V e ’i’ ’ ite ’ . Tot • ,

s.’e ’ l l c ’ t’u 1 V , w, t ’c ’ l i c ’v u I t i n t  n y ’  t i  s t :  ‘ - I t t ! n~’ i i  at  n ’ :: ‘ n o l i  - I  n t o::

in t t i .  ~~t :  I i l  y : u i n t t t  e l  is  t in  area w e l l  w o n t  ii  n i t  11c m’ i u i v e ’ : t t  i n t i t  j o l t .

S S
• ‘t t in  u i  n ’st t w o  years  of ’ the ~detn ions t ra t .  ion i i ’  , t ‘ n t .

S ton .  : I h t t t  the 1 e ’l’~ , huts  a n t  n ’ un 1~ t i n t st ’it ’ I e p i s i  t i  vu  Impuin t on t b ’

.‘ a t ’ n t  i n 1 ’, - ‘  x p ’  r i  en ’ e ’ :; ‘n p a r t i a lly  sighted el etncn t .ary no hino 1 a t u d e n it  a .

ne vu  r 1 ‘i n s  r ’ on ‘t tS e ’  i -va t  ion  data ( reported el a e w h i t ’r e  ) m d i  n a t e ’  an

e xt  re ’nle ’ y h i g h  I eve I n t ’ n e n i —t as k  per l’or’mance a I onig w i t h  a nopii  1st .  i cated

ii: ; . ’ o t ’ the I CTf as a t o o  I • not a c r u t c h .  I t ’ the I C l’f in  as success fu.I

11:: i t  now appears , t hen W e’ pl’ OpOst’ that  t h e ’  next step must be t o  promo t e

t h e  d i s s em i n a t i on  or  I i  ‘ I’ih: t o  other school d i s t r i c t s .  Most~ inetropoli—

tan  ‘i neat ; w i t h  a popul n et. ion o t ’ nit least 5(’ ,000 woi,t ~1 , we beli eve ,

have a sut ’ t’i n i ent  number of partially sIghted chi ldren to j u s t i f y  the

Installation 01’ such equi pment . In th i s  way , a large proportion ol ’ the

severely visually impaired would be permittuil t.~ develop the capability

r ’cer leading t’u l  1 u I u c ’rt t .  Ional , vocational , and social lives.
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CHAP~~ R I

INTRODUCTION TO THE RESEARCH

An ICTS , or Interactive Classroom Television System , is a way of

creating a visual classroom environment for partially sighted students

by making use of TV’s magnification, cont rast and brightness capabilities.

More precisely , an ICTS is a multicamera, multimonitor closed circuit

TV system with videotaping and videoreplay capacity. The picture on

the next page shows a 9—camera , 8—monitor system in an elementary

school classroom. Such a system permits teachers and their partially

sighted students to be in continuous visual communication with one

another. Moreover , it allows partially sighted students to function

visually in classroom situations that are closely akin to those experi-.

enced by their fully sighted peers ; that is , they can read ordinary

printed matter, look at pictures, write with pen or pencil, do workbook

problems, consult the blackboard , draw or paint. Thus, use of an ICTS

makes partially sighted students more aware of what is expected in

classrooms for the fully sighted and , equally important, more aware of

what they could be missing if they are placed in classrooms without

appropriate visual aids. Behind the construction of the ICTS stands

the philosophy that every person should have the opportunity to make the

fullest possible use of residual vision in order to lead a maximally

productive and satisfying life \~- —
~
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~~p ec
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Tr u n u : : e.r  i r ’ ’°, le:’:s ou ~~~~~~‘ ~r* i,~t~~ y :~inhted ,” t” :n~ e l  ~-y the ~eh c t b 1 l i t : t ti on :

eu ’- .- - :  ‘e n A ’ ~~n -, i . -~~r’i -- i n ~ (~i-n~’ 5 ’rar:t 1, _~~~_ r5~~~ ,( /t ’)~~~, ‘:n~ er ~.he ~ir ect i c r ,  of

~ r . ‘annti-eI ~~~~ eruer ,nkv .  ~-urT i t :  t h a t  year l ’ ene ’ sky n °~:oht FI” A ap r r o v a l

‘o u u s t r ’ u ’ ~t au . i p r o c - n  ~.est an ir , tp t ’i I C t  ly e  ol~ issi’o•ar: t e~~ev~~~ j ’n n system

as roirt on t h a t  renearo } :  p~’. s~ ect . Permiss ion  was i~r ant e .I  by ~~‘A , arid

our n i r st  ~~~
‘
~
‘ was d e si rn e l  an .l cons t ruc ted  ove r the nine  month period

M arch — ~.ove ’nber 1973. That ICTS was ins ta l led  in a classroom pr imar i ly

for po~r t ia l ly  sighted chi ldren in the Madison Elementary School in

Santa Monica , Ca l i fo rn ia  in late November 1973. It t-ias been ii. cont inuous

operation in that set t ing since that fa l l .

Construction and operation of the ICTS had been a technical success.

However , systematic study of i ts educational implications was not a part of

the RSA-sponsored research . Consequently , in 19714 Genensky approached

the Bureau of Education for the Handicapped (BEH) of the Office of Education ;

his goal was to ascertain whether that Bureau would be interested in sup-

porting a research project aimed at determining how an ICTS helps in the

teaching of basic skills to partially sighted elementary school children

in classroom settings. BEH expressed interest in such a project, and

in February 1975 a contract was signed by The Rand Corporation and by

the Office of Education (Contract 300—75—0123). That contract called

for the design and construction of a second generation ICTS to be

installed in an elementary school classroom for partially sighted children ;

it 8.180 required an evaluation of the effect of that system as well as

the first generation system on the learning experiences of partially

_ _  ‘ S
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a! 5nht e .1 at  a lert t a . ‘he senor. I generat  l ni t  ~‘:‘~
‘ was nona- le t  t ’ I itt ~~‘~ ‘ e ’n:t i’

~ ‘c and was n-,n:e-1 I at e  i~ I m i n t  ni l  led i t t  the Ki l i i  nut F l  en te nt  t in y  i-~ ’h uoo I in

how ‘, nu :d 1-be I ~‘ht s , Ca I fn rat I a , where i t  h u t s  rein s i n e t  in  ‘or : t i n t  ::o::s .~pe nu t i s :

At the t e rru i t i - i t  I on: o I’ he p roj e c t  , e I a ’ a t  I otual eva ui - n i t  I on  dat a w I I

represent  apr ro  x i  :nut e I y th ree  academic ’  yea “s : 1 )7’ — i~ t (a t l unu gh

s tudents  ni t t h e  t’i rs t  nene “at  i-on s i te  had a l ready  had some C’C exper I —

en-ice); 1~~t~— l ~
) 

~ ; and 19 fl—l ~~~~~~~ the f i n a l  yea r .

What is ar-i ICTS?

As we have said , an 15 ” IC  is a multicannera , multimonitor closed

*
uircuit TV system . The system consists primarily of N stat ions, a

control console , a ceiling~mounted room—viewing camera, and a videotape

recorder. Below is a picture of a single station that has the following

features: a down—pointing TV camera equipped with a 5—to—l zoom liens

which in turn has close—up capability ; a TV monitor mounted at eye level;

a light source ±‘or illuminating reading and writing material ; and an

X—Y Platform, a moveable work surface that has margin stops in t~e x—

or left—right direction and friction control in the y— or line—to—line

direction . The X—Y Platform supports reading and writing materials

below the down—pointIng camera. In an ICTS classroom , N—i of the

stations are for use by students and the Nth stat i on norma l ly  Is for

use by the teacher(s); however, it is not unusual! to see the teacher ’s

station in use by a student- .

The control console for the classroom system is typIcally located

at or near a teacher ’s desk . Both the first and second generat ion

systems have control ‘n’ntSoiea which 1~ermit teachers to present- on any

*
A n y n  t. ens no u n i t  have tiny a umbe c’ 01’ cu t  ut t I O t t : t  , depeni l I a n t he :u t i ‘ I —

pated number s e t ’ it t tiden t . c~ur !‘ I ruu t ci te  r at  i on  sy st  em huni n n -ou t ; ’  cu t  at ions
whil e  the second Se ’nt t ’i’ t t t  i o n  sys tem hnt~ eight

-- ~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~
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-
‘

ti - v 5 c t  1: e r ’  - u .k  5. : t ‘ u ’ , (1 ) a nut i i a nrt ’e”.: I i - n i c e ’ t ’ he - - C i - u  - i t

‘ t i - s  ~~t’ ’ L e ’ i-u ‘S ‘tint’ S in’ ~‘t’ i- ’S t t . i i - s v i  J e t  a r e  t c - ’s rder ; (? a

t, o n i  _ i - or : t  a y s: l i t  l i - s tane 0!’ 1 he - ost t p u : t .  t : ~
, rn ‘tr y w -  n t I l e  - n c  0 - ’

i- ( ) a n - i :  cus ’r ec:t s u p er p o s i t i o n  n t  lu o u t pu t  n ’s t v  t w ‘ c’

a ce s.  ~‘i t h  these sys tem nctpabi1.it ies , no r’ in s t a nc e , p a r t ia l

a i o h t e d  studen ts can each work individually on their own m a t er i a l s  on

u 1  read what the teacher is display ing from her desk ; they -- t i - i  w r I t ~-

c u ’ l::~ ions  t o  a r i t h e t i -u t Ic ’ problems di splayed  on the  board w i th - :! :- c -, i i - : ,”

o recopy the snob l e n s  t henr i -e lves ; and they can n i l  in the 1 1  - cu -ho

- i - i - a sane :‘pnsed ~~~~ n’kt- ’ -n k u i - i c e  . f : t  a I I I  i n n :  , t h e  newer c’ont - ~
- o. :o t~

n p er t t .j  S the t ea5 ’her ’a to ( I , nnccuen t. t l i e  nart:e usi i - so l e  or 0. - i - s t  -: 1 -

• - toe n’ a 0 ¶ nV 1 i-~n t i -to ni  t - ,r 5  at one t I tttu - v ia  a i -i - nec i i  1 n o t  t ’ :i - l i - S O  C

- - -- i- sands , or ( 5 )  all ow each. stat inn ‘s monitor to d iap l ay a i- ’ : I I on i - - n - e u :

I r - i c e  of the outpu t .  t’ r5 ,eti - : i t s  own s ta t ion  camera via another i - i - c!  o t ’

In .

The v . ¶ ci- ’ ’ a u ”~ . ’ i - t s—v I ow i n : ’ - ‘ui i - i - .eu ’ :u is ui - .5 s i - i - .  n ’.l t i to  ‘Ciii i t s ’ on  lie

c 5 s s n’ coti- : auto is  nsa:  i - ’ O i - :n t  e ly .  I t  ~- s t i - :  i - s i n :  arid tilt , an.! hence n i - i t t  l~u ’ i n t o

v i r t  ua Iy any par ’t  cci -  the c i ascun ’ccor i - :  WI t h i n  t h e  v i e w  on i t s  10—t o—I roo i-i- :

t e n t s .  T i u t s  e n ab l e s  st . : le’.:! S to  l~~ok • u ’, ’i - ’ n u o s u s  I c , - u t t he  5’l ’ 5 -k , i - i t ,  the

C l  - s ’t i - , S i t ’  , i - i t  t he  h I .  u5 ’klcnuuu ’ I , cc i - ’  :t t  t I to  i n  t euu5 -hc rn  i - m I  5’ l : u - _ si -’- t r u i - u t  e s . h i k e

,i s ’t set ’ c aut-,er ’aa on an I CTC , t he ro ot - s—v I c v i  rn ~ c V ’ e n i - u  n i -u :  n ’r ’e i -i-e nt  t ho! 1:

u - n i - i- i t  Inc  cut .1 t i e ’s i no I ‘“ni-a’ i - i - cc t’ wh i-u t i t i -sects

• t he vI to ~t - to e n e n o n 5 l e t ’  po ‘,“:i 1 i- i -  t e i- ts ’lie:’ :u to n’enon ’ t in i-’o t ’ u i - s i - t t  ion

di sp layed  on any o t ’ t he n y -n t  ~~~ a n t  i - u t .  i on  ri - to n i i t  nt’s , i - au - I  t o t ’ t ’n o r s I  I t’ i- i - i -nr : : i -

p reps r e i  by one on ’ i- acr e 1. o u t s ’ t ie n ’s w i t - h  the  help n f cite or mere o u’ t h e

system ’ s N + l o t t e na to  . i’tse oc i - - u i - m t  en I n t l  i-u n i - t n t  t . hen be shic ’ w’n t 0 0th 5 or ni -no no

-~~~ ‘~~~ -S__ S - - - - ~~~ .
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1 i- i -’ ‘ i - t n ’S! i- i- e l i  c i i -  h’ cc t a u t  I c i t - - u t  e I us ‘ Is- 1 ‘T° ‘ ‘  oc t  a re  ~~~~ st I -m l :

si  cht  o I ,  ho t’ Ic “ i - ’ I I s ’: oc i  t’ t s - t -  - i - e s  • t i - i s  “-can s  t ha ’ tu’ v i  ss: :~ I si’t:I’ y

he I t ’  t a t  ci- ’ e y e  , eve ’:: v i’ 1: ¶ ?:n ~ hel t’ o n  - i- ’ .i : r i - - v ’ v  - . “i - a -  ‘ ‘  I ye 0’: S C s i -  • loon

- * **i- Sn ’ C X . ’ e e t , 5 0 O  h - c ’  i s  l e t  te n’ ¶ l i - ar :  I i  5 1:t i S ’” , -n ’ - - t o t ’  ‘, ‘hI t , , C
0 ot l o t s ,

I ai- ’ i 5 ’i ;”t t  i r : ~u S t : t ” i - t t  s a l so  sr i - an t  h av e  I ,~s t l : u u I  l i e  rough :~ l e t  veer ; !‘ ‘
~ a n d

I 30 aun t , a] t tss ~su ~ t s t :ev rt :ay be r i - i - u n i t  iple handicapped , t l : e i n  i - t o r i - v  i i-i - i - n a  : t i - a n d ! —

capp ing condIt  l o r i s  i - t i - u i -st  t :ot  aet ’ .i ous 1’~’ i  nter l’ere w i t h  t h e i r  a U C t ’esa

use of the equI pment at their’  I L ’TC s ta t i o n s. Whet:  student . s in t h e

schools hous inc  T CT u i- class ro ott i -ci- meet t h e s e  cr 1 t er ia , and i t ’ the! r par er : t  a

*
A person wit is visual a cu i t y  in  t he  bet Icr eve that i-ices i-to t  exceed

20/~’0 even wi th  ordinary correct ive  lenses is unable t o  read newspaper
column t vpe wi th  or w i t  host such lenses

**
her ’soncs are said to htm ve out :~ I I  ~‘Jst pe r cep t  i o t t ’ i t ’, eves w i t h  I - he  I t o  I l’

of’ ordinary corrective’ enuoea , the vi i-si On in t t i e bet ten ’ eye is such t hut hey

~~~~ on : v d e t e c t  a .11 o I i - t  j u t  ens i t  v whe t :  look i t ic ’  it t  a p a r t  i n i - i l  a:’ ~i i scot  i o n : .
i’ en ’ son a i - ire  :i- t’sI ci to ha-~e ot: l y ‘‘ I i  oh: t p ro j  ec t  ion ’ i t ’, ove r t  wit 1- the t :o . I p

on ’ cr11 nary coi’re -nt m e  l en - s o s  • I t :e v i s i o n :  I : :  the bet ten eve is i-~ s t n l u  t hat  ta’v
car :  v isua l ly  detect very br ight  areas -in a scene u, e spec ial ly  I t - n o n e  I h : : mt  are
s o u r c es  ~ :‘ II l ur t i - in a t i cci t ) 

, and it ’ they can also Je t  oct onu15; :ne ob ,l e , ’ tS  t h a t  5’sit
cc!~:~ t ’r ort his t’iel 1 of’ V i e w  all or p t m n t  or t h e  I i c ’t t t  f’ro m these t ’n i o t i t  areas
in the Si’O i - i - O .
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and their  teachers  as well  as members 0:’ t he  Rand project  r . s s i f u ’ am ~n ’c-e

that they viii benefi t  fro ur . an opportunity to par t ic ipate , th ey are

admitted as subjects  in the iEH study .

Classroom Settings

The two ICTS classroom sites d i f f e r  quite markedly with respect to

physical set t ing , student population , and organization . The Madison site

(housing the first  generation system) consists of an l8—by— 32 foot room

with four ICTS stations , including the teacher ’s station . The equipment

occupies approximately 50 percent of the room ; the rest of the room

contains student centers , with storage shelves along the perimeter and

a carpeted open area in the center.

For the f irst  two years of the study (1975—1976 and 1976—1977),

subjects at the Madison site numbered five and three , respectively ; in

spring 1976 , one subject matriculated and another moved away from the

school district . The age of the subject s ranges from six to eleven years ,

and the nominal grade level distribution represented includes first,

third, fourth, fifth, and sixth. In addition to ICTS subjects , the

classroom regularly serves one to three other handicapped students as

well. Moreover, at any given time the population of the classroom

varies considerably because students from an adjoining resource room mak e

use of the visual handicap classroom during part of the day.

There is one regular teacher in the classroom. She has participated

in the ICTS study since its beginning. In addition , there is one regular

aide, a mobility instructor for the fumctionally blind who makes daily

visits , and a physical education instructor who visits the classroom

4
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weekly. Finally, several adult tutors give varying amounts of t ime to

the class during the school year . Overall , the average adult—student

ratio is about one to three .

This ICTS classroom is open from 8:145 to 11:30 for basic skill

ins t ruc t ion . At 11:30 the students break for lunch , af ter  which the

par t i a l ly  ~ ie l i t tj ’d students attend regular classrooms appropriate to their

grade level for such activities as music and art .

The Killian site (where the second generation system is located)

involves a 32 by 614 foot room wi th  eight stat i ons , including the teacher ’s.

Although the classroom is much larger , the equi pment occup ies about ~3

percent of the avai lable  space as it does at t h e  Madison s i t e .  The

K i l l i an  classroom is f u l l y  carpeted , w i t h  the rio:slCTf area being,  used

for st uden t cen ters and st or a ~ e shelve : : .

Dur ing  the f i r s t  year ccl’ the r’n’ ‘oct  , c i  ‘ i t t  students partici pated

in the ICTS study . Dur ing  the seccon I ve in t h i s  number Ct ’CW t o  eleven , with

six r e tu rn ing  subjects  and f i v e  new ones . The tt 1-e of the s u b j e c t s  rant ’en

from f ive to twelve years , and nominal  g, r i - ide  l eve l s  “nn [tf’  from prekinder—

garten to fifth. As in the Madison c]nssn’coi-nI , th i s  si te a lso ty’pically

serves nonICT S s tudents  and accommodates an c~~cra siona 1 s tudent  from an

a d j o i n i nc  resource room .

l’w e  regul ar teachers  h ave  been w i t h  t i n  l i - i -  I 09’f ci  a s i -t r o ot i - :  s i nce  i ts

I n cr p t . I - t n t  . There ‘n no t w o  n’e ;~n n I an  n_ i ii’ s, i- int l s,evc n i l  i - s t  n i d o n t  ii  Icc i - t  l ’t ’o rti

t he  t u e - n  shy j  t in  i s n’  iii I seal  or hi gin schools,  i - e~ s we 1 . in i - i l i l t .  ion , a

m o h i i i t  y i r i s !  n ’ t n ’ t  on ’  and a speech t i n t - r a p i s t  oct’11 ’ t o  t i c  5 ’ l i - ’l n i-s n oottn i - i - e v e : ’ i - n l

time s a week. TI-ne i -t : c s i .rn n - I n t l t~ ~~i -t i - i  f o u n t .  ~ t n t  i cc u i - s  i - n  p i~ i - ’ n X  I mi - n  I e l y  one I cc t w o .  —
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The Kil l ian classroom is self contained , providing not only basic

skills instruction but also a full range of learning experiences includ-

ing physical education , art , and music. Subjects in the ICTS classroom

do not , therefore , interact with normally sighted students during the

regular class day. The classroom opens at 8:30, and students leave the

room at staggered times. Prekindergarten and kindergarten students leave

at noon , while grades 1 to -I leave at 1:30 and grades 14 to 6 leave at

2:30.

This Paper

This paper describes the activities undertaken to evaluate the

educational impact of an ICTS on partially sighted students. Chapter II

begins with a discussion of the evaluation design for the project , the

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

presents the results for the first project year (1975—1976 ) in each of

the three major outcome areas investigated. Chapter III, building on

Chapter II, describes changes introduced into the evaluation procedures

and focuses attention on classes of effect deemed to be of special

interest given the results already obtained . It then examines outcomes

for the second project year (1976—1977). Taken together , the first two

project years suggest that the ICTS has a strong and apparently stable

positive impact on the learning experiences of partially sighted elementary

school students. The Postscript discusses dissemination possibilities for

the ICTS after the final year of the demonstration .

~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
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CHAPTER II

The fundamental goal of the Interactive Classroom Television

Systems project is to improve the educational experiences of partially

sighted elementary school students. This goal has been implemented in

two widely differing classroom sites: The first generation system is

housed in a visually handicapped classroom serving a maximum of six students;

the second generation system resides in a self—contained classroom for

the visually handicapped and serves a maximum of 114 students. Because the

project is multifaceted , assessing the extent to which its objectives

are being met requires collection of varied sorts of data tapping distinct

areas of effect. Where it is feasible, the data are treated statisti-

cally to determine significance of outcomes. Where such treatment is

not feasible, project data nevertheless constitute rigorous docuxnenta—

tion of procedures and results appraisable on a case study basis.

Both sorts of information are regarded as useful contributions to

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

tematic reduction of uncertainty about program effects.

For convenience, program outcomes for students are conceptualized

in terms of four areas. Of primary importance 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 by standardized achievement tests.

A second area of concern is the relationship of the ICTS to visually

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

~~~~*—- -i~-’  ~~~~~~~~~~~~~~~~~ . , T 
_ _ _ _ _ _ _
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mediators of information encoding and decoding and thus could have a

substantial in f luence  on learning . Next , the project is involved in

examining what effect the ICTS has , if any , on self and social attitudes

(for instance , self esteem and school a f f i l i a t i o n) thought to be signifi-

cant in students ’ school experiences. The final assessment domain ,

classroom behavior, seeks to determine the extent and organization of

task-relevant activity when students make use of the ICTS. Task behav-

ior is evaluated observationally . Because the classroom observation

effort has been reported elsewhere (T. H. Bikson , 1977),
2 

it will not be

discussed here. Rather , this discussion treats only the first three

evaluation areas. Following a surmary of the overall research design,

outcomes from the first project year in these three areas are presented.

(Second year outcomes are presented in alapter I I I . )

Evaluation Design

The overall evaluation design for the present project is properly

regarded as a “one—group pretest post test design” (Campbell and Stanley)

l963)~. Such a design, as it represents the current assessment activi-

ties , can be systematized as follows (where X stands for the treatment,

o stands for observations, and subscripts represent occasions of

observation).

0 X 0pre/ post
01 0

2 
0
3 

014 0
5 

06 0
7 

08 0
9

The schema indicates that pre— and post—measures are obtained , supplemented

by other observations collected repeatedly throughout the school year

when the ICTS is in operation . While this etve ,luition design has many

features of “quasi—experimental ” methods, such as time—series experiment s

- ~~~~~~~~_ ,  ~~~~~~~~~~~~~~~~~~~ T~~ ~~~~~~~~~~~~~~~~ .- -~~~~~~
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14
and recurrent institutional cycle designs (Campbell and Stanley , 1963),

it is probably best classified as “pre—experimental .” Because the use

of a pre—experimental design raises serious methodological issues , these

issues have been examined in some detail.

What renders the design pre—experimental rather than experimental

is that it is a one—group study ; an experimental version of the same

study would employ two groups , the treatment group and a noritreatment

comparison group. The description of the subject population for the

proposed study , however , should indicate why the use of a comparison

group design is not feasil le. Briefly , comparison subjects could not be

selected randomly but would have to be chosen by matching along numerous

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

verbal and quantitative achievement levels) which do not naturally covary .

If appropriately matching subjects could be located , their very unique-

ness would render their usefulness as comparison subjects 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 recipi-

ents of unspecified and diverse treatment$ inveivinc di f fe ren t

teachers, different curricular contents, and different time—management

plans. Consequently , any outcome comparisons between TOTS students

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

establishment of such a comparison group would still not provide a

large experimental sample from which to obtain statistically general—

izable results (maximum n = 140). A comparison group , then , would not

contribute substantial information to the evaluation of the proposed

project; it would make that evaluation experimental In name only .

~~~~~~~~~~~~~~ ~~-~~~~~~~~~~~~~~~~~~~~~~~
‘
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- L~~ , - ~~~~,,,



____ •.——--.-

—18—

Having looked at the reasons for choosing a one—group design , we

then considered and weighed the potential threats to validity it involves .

As Campbell and Stanley (l963)
1
~have noted , there are two classes of

threats to validity given a one—group as opposed to a two—group design :

h is tory—matura t ion confounds , and tes t ing—instrumentat ion confounds .

The project minimizes threat s to internal val idi ty  by excluding sources

of academic innovation in classroom sites other than the ICTS itself.

and by attempting to insure that the history of the TOTS classroom is

in no other respects atypic . On the other hand , visual impairment ~‘~f

subjects is regarded as posing a natural impediment to academic ski l ls

maturation , so that maturat ion is not a plausible rival hypothesis for

explaining gains made wi th  the lOTS in the present study . Both test

reactivity and instrument decay , we think , are even less likely sources

of systematic variation in outcomes given students ’ extensive preproject

experience with test taking and our own efforts to hold circumstances

of administration constant across occasions of testing.

Finally , while regression artifacts often threaten internal validity

for either a one— or a two—group design in a field intervention , they

do not arise as an alternative explanation here for two reasons .

First, the study does not rely on mean s’~c~res for subjects as a group ,

since they are performing at quite different age and ability levels.

Second , individual scores cannot be compared with appropriate popula-

tion means , since the latter have not been determined . It is expected

that subjects ’ achievement scores will change in the direction of grade

norms. Such changes cannot , however, be interpreted as statistical

regression toward a true population mean since initial depressed scores

-- 
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‘cc m o t  represent the extreme ends of a sam p led normal d i s t r i bu t i o n  ( th e r efo r e

Invo lv ing  a greater proport i on ot’ samp l i n g  e r ro r)  but  rather the typ ica l  per—

formance of a populat i on of nonnormal subject - s . Thus eva lua t ion  ot ’ s u b je c t s

will focus on w i t h i n — su b j e c t  changes from one’ occasion of observat ion to the

next , w i t h  consistent changes In the direction of grade—norm al  per formance

- 
. throughout the intervention being interpretable as performance gai n s  ra ther

than s t a t i s t i c a l  a r t i f act s .

Wi th  the general evaluat i on design so understood , data collection efforts

ref lec t  the schedule presented below .

0 0pre post

Fall 1975 Spring 1976

‘a ~~ = Tb ~~ 5)

= (a = 8)
1975— 1976 : n = 13

Fall 1976 Spring 1977

o) ‘c (n = 13); ‘b* 
(n = o)

= 5) “c 
(n = 6); “be (n = 5)

1976—1977 : n = 114

Fall 1977 Spring 1978

(n — 1) 1d (n = 2 ) ;  ‘c’ 
(a 0) ; ‘bCe (a = 1)

~~~~~ (n  — 2) “d ~~ ~~ 11cm ~~~~ 
— ~ ‘~b~~ 

(~‘n * 2)

1977—1978: n 114

In this schedule , the R~~ian ntmierals I and II represent f i rs t— and second—

generation si tes , alphabetic subscripts indicate pre- and post—testing

(a and b), with post test repetitions on a longitudinal basis (c and d ) ;

asterisks show entry of’ new subjects into the study, in some eases replacing

students who exite d frczn the demonstration class. There are some subjects for

4-
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wh— ~m three years of ~‘va ~:at ion l at a  w i l l  he aval ru le , and others who part i —

~ipa tei in ~ Le prol €~~t for oni y one or two v e ar ~ . The t n t  a presented below

represent the fi r~~t — w . t  e~ ’on I years o” the demons trat I ‘n , aca le~~i c yt-ar~-

~) 
~

- — 1~
) 
~ an~ i~~ ’ — I) -

. 
. 9ecau se t h e  measures  are t rert ~ I ~-n a wi th

s’d-~~ect an - I  vi t~:in—year basis , srores from newly ont en no s~d ’ ect:~ are coru—

b m ed wi ti~ t hose  of on~ uu i  n~ subject for the ~ econ -~ ‘~~-an ann  ys is an I

-ii scussion .

Academic Achievement

As we noted above , the first evaluation objective is to assess the

effect of the ICTS on academic achievement In basic skill areas (verbal

and q n t nt i ta t ive achievement) .  For this  purpose , standardized achievement

tests are administered to all subjects on a pre—post basis. Subjects

who are performing at the first grade level or above receive the Compre-

hensive Test of Basic Skills ( CTBS ) reading and mathematics subtests

(from National Testing Service; v. reviews in Buros, l9T2).~ For students

performing at preacademic levels , a subset of the CIRCUS battery (CIRCUS

1, 2, 5, 8) is administered (from Educational Testing Service; v. review

in Proceedings of the ~nerican Psychological Association, l973) .~

Scores from the 1975— 1976 administrat ion of the CTBS are presented in

Table 1 below, which is organized along the following lines. Subject numbers

are given first, along with information about the subject’s chronological age

and “normal” grade at post test time (May 1976). While visually impaired

students are not expected to perform at the level indicated by the norms

derived from regularly sighted students, these figures provide a basis

for interpreting obtained scores and estimating school year progress.

Data for reading and mathematics are then given, in thi s order : the post

test score is represented in terms of its grade eq~uivalent and is followed

by a number in parentheses representing the difference between the obtained

— ~~~~— — ~~~~~~~~~~~~~ — ~~~~~~~~~~~~~~~~~~~~~~~~~~~ - — —~.
-
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score and t he grade :: u nal score fo ~. th~ uhj ~-o t ; n ext l i e  p re t  n;

score Is given , In grade equivalent terms ; and finally , the pre—t~~—post

test change Is d i sp layed in terms of gains  or losses  In cr ade equiva-

lents .  The last column sub t rac t s  the mathemat ics  score  from the  reading

score , to e s t a b l i s h  whether  sub jec t s  tend to achieve  at sy st e m at  i c u l ly

higher or lower levels in ei ther  s k i l l  area (a  m i n u s  i ndi c a t e s  super ior

performance In mathematics , w h i l e  a p ins  shows r e l at i ve s u p e r i o r i t y  in:

reading).

The f ive  subjects  in the 100 ser ies  are M adi son  su b j e c t s , while

subjects  in the 2L~O series are K i l l ia n  s tuden t s .  It sh ou ld  he noted

that the pretest scox ’e for subject ‘O’~ is t h t ’ore t~ ical . This  student-

bottomed out on the CTP~ in the f a l l , hut needed a first grade level

test in the sp r ing . Consequently , for data ana lys i s  purposes he was

awarded a pretest  score of l . a , in terpre ted  as very beg inn ing  f i r s t  grade .

The total number of subjects  t’or whom CTP~ -ta t  a are avalishle  , then , Is

eight . Unless o therwise  spe’c if i ed , st a t ist  ical  t r eatm en t s  are n on—

parametric and re ly  on ly  on o rd ina l  p r o p e r ti e s  ot ’ the data.

Examin ing  the p re—t .o—p os t  changes was our primary i n t e r e s t . For

this purpose , we employed a Wi l c ox e n  matched-pairs slgn e . i—r anks t e s t .

In both reading (T = ~ .5. 
~~~ 

< ~~~~~~~~~ and mathematics (T = L < ~~~~~~~~~

students ’ scores showed significant gains. Looking at post test scores ,

it is our view that by the end of the first year , students were per-

forming accep tably near grade normal on the whole. There is a tendency

for Site I subjects to be closer to grade normal at post test t ime in

both skill areas , although the between—group difference does not reach

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

result is not surprising in view of the fact that the Madison classroom 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
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TABLE 1

CTBS R EADING CTBS M-VrlIt-’NATlCS POST TEST
R F ’ A U I N :  —

U ~) - ~~ 4-i a) .~ 
i-u i

U) U ’~ U 4-I U) U U
e~ ~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~ ~~ U) 4 )
4 ) Q ~ O~~~ ~~~~~~~~~~~~~~ ) Q )  O~~~ O

O i-i C~ U 4-i ~~~~~ 0 4-i C’~ 4-i~~~~ ~~~~~~U Q U ) H~~ J 0 I ~ 0 I c~Age Norma l u~ a — ~ o~~ ~~u ~~ r •~~o~~ w o  ~~~~0 ~~~~~~~~~~ ~4 U )  4-~~ u 0 ‘0 -i O 4.. U) 4-i U
________ 

5/71 . Grade o~ ~~~~~~~~ c a. o. - --
~~~~ c ~~ a.

M 101. ii-T~ ~~~~ ThT T~ Y 4~ t~ +.8 4 .9  ( — 2 . 0 )  5 . 2  — 0 . 3
A
D 102 11— 3 S~~9 1.8 ( — 4 . 4 1 i . S +,3 4 .7 (-2.7) .~~~~~~ +0. 5 — 1 . 1
I
S 103 ~~-

- ~.q 3.3 (-0 .n) t .~ — .3 4 .0 (+ 0 . 1 )  3 . 5 fO . 7
0
N 104 9—10 

~~~~~ 5 .2  (p 0 . ~ 5 . 8 — .6 5 .9  (+1 .01 4.4 ÷1 .~ — .7

105 6-8 i. u l .~ (-0.4) 0 .6  + .~ ) 7 .1 (+ 0 . 2 1  0 .5  + 1 . n~ —~~~~~

K 201 8—6 3.9 3.0 (—0.9) 2.3 +.7 2.5 (—1.4) 2.5 ±0
I
L 203 12—4 6.9 3.1 ( — 3 . 8 )  2 . 3  + .8 3.3 ( — 3 . 6 )  3.2 +0. 1 — .2
L
t 205 6— 7 1.9 1.8 (—0.1)  1.0* + .8 2 . 7  (+0.8) 1.0* +1.7 — .9
A
N 210 11—9 6.9 2.3 (—4.6) 2.3 ±0 3.6 (—3.3) 1.6 +2.0 — 1.3

*Theoretlcal beginning first grade score ;
this student bottomed out on the Fall CTBS.

— ~~~~~~~~~~~~~~~~~~~~~~~~ -- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ -~
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hal had t h e  ~CTf a year ~ -~~n~~ er than the K i l l i a n  cla s s ro n r, . (As  we shall

see later , readirie’ and mathematics achievement are both highly correlated

with visually dependent skills; ant the latter should be enhanced by

TCT .~ use.) There is a similar tendency for students nominally in grades

four t hr ~~-:gh six t~ be f a r the r  f rom grade normal than s tu - l e n t s  in grades

one through three (U = ~~ , 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 their

school experience. Finally , the last column in Table 1 shows the rela-

tionship between reading and mathematics scores. This relationship was

examined by means of a Wilcoxen T test,which indicated that ICTS students

are significantly closer to grade normal in mathematics than in reading

(t = 5, p < .05). We found th i s relationship to hold true of pretest

scores as well despite the high correlation between mathematics and

reading achievement . We believe that the relative superiority of these

subjects in mathematics is accounted for by the fact that performing

computations requires less scanning than does reading .

Information from the fall and spring administration of the CIRCUS

battery to younger subjects In the Killian classroom is presented in

detail In Tables 2A and 2B and summarized in Table 2. The CIRCUS battery

chosen for evaluating preacademic levels of basic skills in students

(the kindergarten and prekindergarten level) includes two “verbal” or

pre—reading tests (CIRCUS 1 and 8) and two “quantitative” or pre—

mathematical tests (CIRCUS 2 and 5). Table 2 gives total pre and post

test scores for each subject in both skill areas, along with the pre—to-

post change . Wilcoxen matched—pairs signed ranks tests indicated that

subjects improved significantly on both verbal (T = 0 , p < .005) and

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~
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TABLE 7

K~LLldN SU1~JECTS
SU~I~1AR\ OF CIRCUS A i l i l - IVEMEN U TEST SCORES

T0tM. V ERBAL

Post Pre I’re—Fost Post Pre Pre—Post
Test rest Change Test Test  Change

14 l2 +2 8 10 — 2
15 12 +3 22 13 + 9

‘06 28 19 +9 12 4 4- 8
— 22 15 +7 28 22 + 6

18 16 +2 18 18 40
207 20 16 +4 36 23 +13

23 18 +5 12 9 + 3
208 14 9 +5 28 20 + 8

-— --- —~~~~ ——- ~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~ 
-
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q u a n t i t a t i v e  (T = 2 , p < .01) assessments. No c r;parison cari be - i r aw ~

between outcomes in the two basic skill areas , h ow e v er , since

do not map on to a common grade equivalent scale (all these tests being

normed below first grade level).

Because there is such a small number of subjects  at the preacademic

level in the Kill ian classroom , and because their achievement cannot be

compared e i ther  w i t h  grade norms or with the performance of other

subjects (s ince  all Madison subjects  are o l d e r ),  we have chosen to pre-

sent a detaile-t descriptive account of their test performance rather

than attempt any statistical analyses . Table 2A breaks down the two

verbal achievement tests into their components in the following fashion .

After the subject identification number , chronological age and grade

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

( What Words Mean ) and CIRCUS 8 ( How Words W o r k ) .  In i t i a l ly, the total

pretest score is given , followed by the x~erc~~ t~~~e rank of that score in
*

r e l a t ion  t - - n a t i on a l  k indergar ten percent i le  n - r ~:s. The next t w o

columns give the t~ t a l  post test score anJ it s  percent i le  rank . Succeed-

ing co lumns  then  pr esent , for  each of the  t h r ee  subparts of the test ,

the pretest  score and post test score and their respective percentile

ranks .  The l a t te r  sort of In f o rm a t i on allows leterr ~i na t ion  of precisely

the areas in which students ’ verbal achievement is strong or weak .

Finally , an interpretation of the configuration of obtained scores is

derived from the test manual and reproduced below the student ’s outcome

array . The comment above the dotted line refers to the pretest configu-

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

*Percent i le  rank indicates  the percent of k indergar teners  in the
national sample who scored below the range in which the subject ’ a o~- t i ~ it. ’o
score f e l l .

_ _ _ _  _ _ _ _ _ _ _ _
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Table 2B breaks down the remaining two achievement tests , CIRCUS 5

(Letters and Numbers) and CIRCUS 2 (I-Low Much and How Many), in exactly

the same way. That is , absolute scores and percentiles based on national

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

on a pre—post basis; scores are followed by interpretive comments gener-

ated for each subject on the basis of the obtained outcome pattern.

In general, the outcome breakdown as well as the comments indicate

that younger subjects are improving in most aspects of verbal and quanti-

tative performance. More importantly, the post test percentile scores

(indicating the number of kindergarteners in the national forming sample

who scored below the decile range in which the subject’s score fell)

present a rather optimistic picture. Considering all 16 post test scores

for the f our tests, only three fell in the bottom 10 percent; six scores

fell in the second decile ; five scores fell in the third decile; and two

scores were in the upper 50 percent. In view of the circumstance that

the percentile norms were obtained from visually unimpaired subjects of

the same age, along with the fact that Killian subjects had only a half

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 objective Is to track subjects’

progress in visually dependent skill areas, including visual—motor

Integration and visual mem ory. We have hypothesized that these phenom-

ena are implicated in Information encoding, processing, and decoding

when learning activities are visually mediated. Consequently, these

phenomena should be closely related to academic achievement, especially

for partially sighted students using the ICTS. In assessing visually

;~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
-
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dependent ski l ls , three measures have been emp loyed . The I)evelopmentai lest

of Visual  Motor In tegrat ion  ( V M I , }‘ollett Educat iona l  Corporat ion , reviewed

in Buros , 1~~/ 2 ) ~ was g iven on a - c-post basis to all sul ects  (n  13). One

-
4 

of two visual  memory tests was a’so administered . Mad isoi i  s u bj e c t s  dnd

younger K i l li a n  subjects  took ~e€ ’ and Remember (CIR CUs L , a visual recogni-

tion memory test) on a pre-post bas i s  (n  10) . In addi tion , t oy  comparison

purposes, all subjects at the K i l l ia n  site wel t’ given the Illinoi s Test ut

Psychol inguis t ic  Abilitie s (ITPA , reviewed in I3uros , l~J ’ I2f  v isu a l  sequential

memory subtest in the fa l l  (n  8 ).  Because t lit ’ ITPA seemed to tap aspects

ot memory not required in CIRCUS 12 and because i t  spanned a broader grade

range , we decided t o  admin i s t e r  i t  to all sub j ect s  at  both s i te s  at post test

t ime (n  — 1- 3 ) .  R e s u l t s  ot evaluations of v isu a l l y  dependent ski l ls  appear in

Table 3.

The f i r s t  tht’et ’ columns of Table 3 pr esent  m l  orniat ion re~’ai-d  i i i ~ VMI

- 
- sc ot-es , i eprt’oent .‘d as age equ iva len t s  in months . Post test scot-c:; appear

first followed by pi-etest scores, the third column indicating the pr e—to—p o s t

test ~a in or I oss • 1 nv.’ot ig.tt i tic the veil at I ot i s i t  i p between fall and spriiic

scores by means of a W I  Icoxet :  matched—pai rs  igne.1 ranks test established

that a substant  h-il improvement in v i sua l  motor i n t e g r at  ion had oscux’i-ed

(T — 6 , ~ < .00 5 ) among subjects in both sites. Although  subjects in the  two

sites did not differ with respect to amount ot improvement over the academic

yeai , Madison subjects ’ outcomes were s igit it i cant l y  hi gher than outcomes fot ’

K ill ian out. j oc t  . I S  dot erm med by a Mann—Wh it h e y  U tes t  (U 10 , ~~ . ~

Because t h i s  post test . t i t  t et’eiice cannot be at t - i h u t e . 1  t o  - t g t ’ (b o t h  the

V O U I I g  00 t . i i td the ol .teo t nub  j oct s .11’O iii the K i l l i i  c 1 . I : : I . ’m , so t ha t  age is

not -i war j .ihlt - which o t . I  I j o t  i . -a i  ly di sot-i n i I I I  tes s i t  t ’o ~, we 1 l ~ i it should

t o  at t r i b u t ed  to  more ext t ’ t to  1 v.’ CI’~ exper I
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VISUAL LY L)LPE N LTh N ’l’ SKI LLS

CiRCUS 12***
V ISUAL MOTOR INTEGRATION ITPA** ~~e & R e m e m b e ~~ P0fT T l - T t i I ’ A l - ~ I~
Post Pr e Post P re Post Pre Mon th s  CA— CA-
Te st Tes t Change l e s t  Test Change Test Test Change ~~~~ v~it i - i - i’ .~ i~~i’ .~

101 104 86 +18 64 19 19 ~ü l 3 ~ — -i’ — 7” +40

102 82 82 ± 0 61 16 18 —2 13 5  — 5 3  -t ~8 + 15

103 94 77 +17 125 * 20 20 ~0 110 — 16 +15 —31

104 131 94 +37 125* 20 19 +1 118 + 13  -t 7 + 6

105 67 60 + 7 82 19 19 -~0 80 — 1 3  + -‘ — 1 5

201 82 70 +12 78 100 —22 102 — 2 0  - :4 + 4

203 114 66 +48 78 94 —16 148 —~~~~ -~ ‘~~ +36

204 49 57 — 8 67 52 +15 10 12 —2 82 - 3 3  - 1 5  — 1 8

205 88 77 +11 76 74 ± 0 17 17 ±0 79 + 9 — 5 +1 -4

206 57 54 + 3 125* 58 +67 13 15 —2 7~ —~~~~ -~- 5 ’  ~~~

207 63 52 +11 67 74 — 7 15 11 +4 — 2 t- 2 — 4

208 57 52 + 5 58 37 +21 13 11 +2 68 — 1 1  - 10 — 1

210 94 88 + 6 70 67 + 3 141 -47 - 7 1  +24

*ceiling Scores

**ITPA was not administered to Madison subjects in Fall 1976.

***Cjrcus was administered to Madison subjects and only to younger Killian students who
took the Circus achievement battery .

_ _ _ _ _ _  _ :_I
~~__ _._~~ . _ _ 
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Visua l  memory assessments are represent ed by the two m i d d l e  s ec t ion s

of Table ~~. First are ITPA scores , again given in age e q u i v a l e n t s .

Whi le  overall  change data are not available , scores from the Killian

s i te  (n  8) were examined on a pr e—post  basis  us ing  the  W i l c o x e n  P test .

This analysis did not i nd i c a t e  a s t a t i s t i c a l l y  s i g n if i c a n t  improvement

in v i sua l  s e q u e n t i a l  memory d u r i n g  the  school year as measured by the

ITPA . Nor did a Mann—Whitney U test establish any between—site differ-

ences In v isual  memory outcomes , despite the Madio- .n subjects ’ greater

previous practice in visual information processing . The ITPA had been

introduced into the evaluation because It appeared to tap more complex

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

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

of the ITPA : (1) it does not involve association of’ verbal labels wi th

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

and (3) it requires reproduction rather than simple recognition of the

correct sequence. While these features render the test valuable for

many experimental purposes , we were dubious about the extent to which

they represent and measure the kinds of visual Information processes

required for effective ICTS use to enhance reading achievement . After

discussing the CIRCUS 12 data, we will treat these questions in more

detail as we examine the relationships among all the visual skill

measures

C IR CUS 12 , See an d Remember , is the visual memory test originally

chosen for the evaluation . Table 3 presents 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.)

- 
i rli U•~ ~~~~~~~~~~~~~~~~~~~~~~~ 
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Here change data also fail to yield statistically significant results ,

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

scores on CIRCUS 12 do d i f f e r e n t i a t e  si tes with Madison subjects  exhib-

itirig superior performance as indicated by a Mann-Whitney U test (U = 1 ,

p < . o od ) .  This d i f f e r e n c e  is , however , part ial ly a f u n c t i o n  of age

since the oldest K i l l i an  subjects were in e l iCib i e  for Cli- !!: 1. .

ingly , CIRCUS 12 visual memory scores correlated more closely with visual

motor integrat ion ( rho = .92 , p < .01) than with ITPA visual memory

scores ( rho = .148, p .10).

The last section of Table 3 contains the following information . It

gives each subject ’s chronological age (CA) in months at the time of

post testing . The succeeding two columns, respectively, show the rela-

tionship between CA and VMI scores and between CA and ITPA scpres. In

each case , the age equivalent test score is subtracted from the chrono-

logical age; thus negative numbers indicate subjects are performing

below the level represented by the chronological age while positive

numbers indicate they are performing above age level. Finally , the

last column subtracts ITPA scores from VMI scores to determine whether

(as we had hypothesized) the ITFA is more difficult ; here positive

numbers indicate superior per formance on the VMI .

First, we examined the relationship between CA and VMI scores using

a Wilcoxen T test. This analysis established that ICTS subjects in both

sites are performing below the level of their normally sighted age mates

(T = 6, p < .005); the CA—VMI column yields only two positive scores.

The same analysis establishes a similar but weaker relationship between

CA and ITPA scores. That is, ITPA scores also tend to fall below age
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normal (T = 21.5, p < .10), but while the range of negative deviation

is greater , the number of positive scores is also greater in the

CA-ITFA column . The last column was similarly examined by means of

a Wi1L’oxen T test. ‘l’he results were nonsignificant (T = 141), suggesting

that there is not a directional bias in the relationshi p between ITPA

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

seem to he either systematically inferior or systematically superior

to their VMI performance. We are thus obliged to reject- the hypothesis

that the ITFA is more difficult .

Finally, we undert ook to investigate the associat i on between these

visually dependent skills and reading and mathemati cs  achievement . F~ r

this purpose , we employed the fol lowing sort s of derived measures .  To

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

post test time was represented by the distance between tlit’ CTBS reading

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

larly , each subject’s visual skills were represented by the distance

between t i~c VMI and ITFA scores and the age normal score ( v .  Table ~).

A Spearman rank correlation (n  = 8~ established an extremely strong

association between CTBS achievement and visual motor integration

(rib = • oo , p . 0 1 ) .  A s imila r  but less stro ng correlat i on l inked

a chieve ment wi th  ITPA visual memory scores (rho = .34 . p .o’~).

Because so few subjects t ook t~ot h C IRCft3 12 and C’l I~~, we were unable to

est - their  us ccc ta t - ion ; lu ~~ , the  high c o r r e l a t i o n  between C I }-!Cl1~ 12

and ‘JMI s~~~est t hat , i t . the 1 at. ter is strongly re I ated to ucti i evement

so must the’ fo rmt’ r l- ~’ also . We conc I ud e , t hen , that v isual motor integt-a—

ion and ~
- i un 1 r~ 0 ro ck ii I wh i ~‘li , t~ ’ r part- in 1 

~
y sighted students

are import an t ly r~ I - - o - l ~t ev emen t  and can be enhan ced th rou gh 1CTS

—S - 
5—- --- —— -- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
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use, it t’urther  seems to ~s that , a ~though C l HCU~3 1 and ITF’A measure

dj :terent aspects o t  visual memory , they both tap achievement—related

features of  v i sua l  i n t o r m at i o n  processing .

Self and Social At t i tudes

Attitudinal information comprises the last major assessment area to

ce discussed in this cuio ~-t ei- . ~e lcbvc 0csti:: ~ed that whi le visual int ’orma —

tion processing skills are involved in achievement , academic progress is

also mediated by psychosocial variables. We will treat below data

representing factors affectinc test performance and other relevant self

and social a t t i t udes .

It is well established in education research l i t e r a tu re  that the

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 with failure and anxiety ; such

associations , however , can contribute negatively to test outcomes . We

further conjectured that , if’ the ICTS enhances learning experiences , it

could lead to changed expectations and changed test—taking attitudes

and , subsequently, to better test performance. For this reason , we

chose to administer on a pre—post basis the Inventory of Factors

Affecting Test Performance (FATP). Ratings of behavior during achieve-

ment test—taking were collected from classroom teachers using a set of

114 three—point examiner rating scales adapted from ti’e Stanford Binet

Form L—M . Scores on the inventory may range from 114 to 142, with higher

scores indicating more desirable behaviors in the achievement test

situation . Table 14 presents total post test , pretest , and change

scores for all subjects  in columns one th rough three . The last three

columns single out for a t t e n t i o n  the combined scores on It - ems ~ and 10

from the inventory .

E ~~~~~
- - 

~~ - — L~~~~~~ - 
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TABL E 4

FACTORS AFFECTING TEST PERFORMANCE

TOTAL ITEMS 9 & 10

Post Pre Post Pre

— 
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 —l 4 2 +2

105 32 27 +5 2 2 ±0

201 31 31 ±0 2 4 —2

203 26 23 +3 2 2 ±0

204 16 25 —9 2 3 — 1

205 27 31 —4 2 4 —2

206 23 26 —3 2 2 ±0

207 28 32 —4 2 3 —1

208 32 25 +7 4 3 +1

210 26 28 —2 2 3 —1.

- --—-‘--- —— —-- - --~~- -— — —-~ ---—- —- - —— - -— —  
~~

— 
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A preliminary investigation of pretest data had provided only a

weak positive correlation between fall achievement test s’ores and FATP

ratings . Looking more closely at the rating scales , we found six items

on which there was virtually no variation . This circumstance led us

to believe that the common history of our subjects as visually impaired

students had generated a rather invariant response to the test—taking

situation that would not be easy to overcome . Among these responses ,

some could be viewed as positive and not needing any change (e.g., “fear

of’ adult ” and “ compliance with adult ” were uniformly rated in a favorable

manner). Two , however, were uniforml y awarded a negative rating (“sense

of intellectual challenge” and “willingness to continue with test ” ) ;

we therefore proposed to give special attention to outcomes on these items

(9 and 10). We hoped to see some change in sense of challenge and wil l ing—

ness to continue, and consequently to find a changed relationship between

these factors and achievement. It is not surprising , then, to find that

the fall—to—spring change for the test as a whole is not statistically

significant. However, substantial improvement on items 9 and 10 is

evident among Madison subjects. To demonstrate this, because the range

of scores was small , we recast the change data in binary form, asking

simply whether the subject improved (received a positive change score)

or not (received either a 0 or a negative score). A Fischer ’s exa~~

test then established that Madison subjects , in contrast with Killian

subjects, showed significant positive change (p = .03). It is presumably

this difference on items 9 and 10 which acounts for the fact that , by

post test time, Madison subjects are receiving total inventory scores

systematically higher than scores received by Killian subjects

- - -
—-- -—~~~~~~~~~~ - —~~~
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(Mann—Whitney U = 9.5, p < .085) despite the absence of between—group

differences in the fall. Finally , at post testing a stronger positive

correlation had been established between actual achievement as measured

by the CTBS and factors affecting test performance (rho = .14~ ,p  ~ .10).

Self and social attitudes were assessed by means of two instruments ,

the Self Social Constructs Test (SSCT) and the Self Observation Scales

(SOS). The Self Social Constructs Test (v. review in Walker , 1973)
12 

is

a nonverbal instrument which employs spatial symbols and their arrange-

ment to represent self and social schemata. For the purpose of this

evaluation , we sought to assess six constructs via such schemata: self

esteem , social distance from significant others , scope of peer attachment ,

social interest , perceived inclusion , and perceived individuation .

Table 5 presents data regarding three self—social constructs. self

esteem , social distance (from peers and teachers respectively); and

scope of peer attachment . In each case the post test score appears ,

followed by the pretest score and the fall-to—spring change . Data

regarding social interest , perceived inclusion and perceived individua—

tion nave been omitted . These constructs lid not show s igni f icant

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 constructs (0—14 and 0—2); besides restricting

the space for change , the limited range produces a great number of tied

ranks which vitiates the effectiveness of ordinal statistics.

With respect to self esteem, an overall examination of post test

outcomes in relation to pretest scores reveals no systematic difference.

Hovever, the change scores on this construct suggest that Killian subjects
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TABLE 5

SELF SOCIAL CONSTRUCTS TEST

SOC IAL D i S T A NCE  SOC IAL DI STANCE AT TACILME NT
SELF ESTE~ 1 FROM STUDENTS 

- 
FROM TEACHERS TO PEERS

Post Pre Post Pre Post  Pre Po st Pre
Test Test Change Test Test Change * Test Test Ch ange * Test Test  C l-uinge

101 39 38 + 1 2 7 —5 2 2 ± 0 24 24 ± 0

102 24 34 —10 7 10 —3 6 3 + 3 23 18 + 5

103 26 27 - 1 9 7 +2 12 4 + 8 18 21 - 3

104 29 28 + 1 2 5 —3 2 4 + 2 24 24 ~ 0

103 20 23 — 3 8 6 +2 11 10 + 1 21 23 — 2

2 01 28 20 + 8 10 4 +6 7 9 — 2 21 14 -F 7

203 39 27 +12 2 5 — 3 2 8 — 6 19 5 +14

~204 23 33 -10 6 2 +4 5 2 + 3 2 13 -11

2 05 34 24 +10 7 2 +5 2 2 ± 0 23 3 +20

206 27 37 —10 7 9 —2 6 7 — 1 7 15 — 8

207 34 32 + 2 3 4 -1 12 2 +10 15 14 + 1

2 08 22 23 — 1  2 6 —4 2 5 — 3  16 12 + 4

21 0 45 29 +16 2 9 +7 12 10 + 2 19 18 + 1

(range: 8—48) (range: 2—12) (range : 2—12) (range : 0—24)

*Negative changes are representative of decreased
social distance (i.e., favorable change). 

-- —---~~~~~~~~ --— 
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experienced ~‘reater positive change in self esteem than ~adison subjects

(Mann—Whitmey U = 11 , p ~~. i i) .  2on sequent ly ,  1~i1lian subjects  tend to

obtain higher post test sc~ res , a1thcw.~h th is tendency is not statisti-

cally significant . Neither social Ustance measur &~s exhibits significan t

fall—to—spring changes overall. }~~wever, a between—site comparison

indicates  that Madison subjects , in c-~ntrast to ~i 1lian 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-

ference to the circumstance that in the spring the Madison class was

being instructed by a substitute teacher, the regular teacher having been

on leave from April to the end of the academic year. Finally , the

attachment to peers measure shows the following interesting pattern .

At post test time , scope of peer attachment is significantly broader

among Madison than among Killian students (Mann-Whitney U = 6, p < .03).

This result is to be expected since Madison subjects have been part of

an ICTS group for a longer period and, in fact , are near ceiling on this

measure . But examining the change scores reveals that fall-to-spring

increases occur primarily among the Killian subjects , a trend that

approximates statistical significance.

The second attitude instr ument employed, the SOS , is a nationally

nor med verbal self report measure designed to assess psychosocial constructs

thought to be related to school success (from National Testing Service;

v. Katzenmeyer and Stenner , 1975))i Table 6 below presen ts two types of’

pre—post scores (T—scores and percentile ranks, respectively) for each of

four socioemotional dimensions (self acceptance , social maturity, school

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

ence scores represent fall to spring changes in T scores.
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An examination of fa l l  and spring scores across sites (using a

Wi lcoxen matched pairs test ) r evealed sl igh t  change over afl , an outco me

consonant with conclusions drawn f r om the analy sis ot 1976— 1Q77 Self

Oos-’ i a I (onst- ru t ’ t ii  Pest . data . Only os-’ I al maturi ty scores m d i  ed s

s ignif icant  gain (p  ‘- . 0~-s )  during the school year , an out come not

sp e c i f i c a l l y  associated wi th  the demonstration and probably reflective

of normal socia l  development with  increasing school experience.  Pwo

~;o~ dimensions have some face relevance to self’ est eem as measured by

SSCT , self acceptance and self  secur i ty .  Both dim en si on ) ;  seemed t o

indicat e that K il l i a n  subjects experienced greater positive change ,

although only the score di f ference  on the latter dimension Is s t a t i s t i -

cally stgn t fh’ant ( Mann Whitney U = 1 5 , p ‘— .0~~ . ~u clt a dl Vt ’erence in

extent of change corroborates 0~ CT resul ~s . However , on b5 ’t h ~~~

dimensions , the t’i r st  generation site scores s i gn i f i c a n t l y  h i g h e r  at

post test ( s e l f  acceptance: U = t , p < .Os; sel  t’ se c u r i t y : U = ~ .~~~,

p .o i ) .  in contrast , the OOCT post test dat - a generated no s i gn l t ’iean t

between—site d i f f e rences , althou gh the second generat i on site appeared

to score somewhat higher . These discrepancies between the two socio—

emotional assessments led us to explore their  assoc i ation . Using a

Spearma n rank correlation , a rho value = .O 1~ chara cterized the relat ion-

ship between self’ esteem (SSCT ) and self acceptance (sOs), while self

esteem (SSCT ) and self security (sos ) correlated at ..~~~; the average

intercorrelation among these ostensibly similar constructs was .l~ .

However , self acceptance (sos’) and self security (sos) achieve a

highly significant rho value .81 . We entertain the hypothesis that

the two SOS self attitude dimensions are related to one another in part.
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because of verbal method bias which operates in favor of’ older Madison

subjects who are better readers . Because the SSCT is a nonverbal

assessment , social desirability response biasing is minimized as is

dependence on reading skill .

The two socially—oriented dimensions of the SOS, social maturity

and ~r.hI)ol affiliation , were similarly investigated in relation to pre—

suxnably relevant SSCT measures (scop e of peer attachment , social distance

from students , social distance from the teacher). Both SOS social

dimensions yielded significant or nearly significant differences on

post test scc~res favoring the Madison subjects (social maturity :

U = 11, p .10; school affiliation : U 5.5, p .01). A similarly

s ignIf icant  d i f ference  between groups emerged at post—test  on the ~L~Ci

measure of peer attachment. However , the SSCT peer attachment dimension

shows an approximately significant rate of positive change favoring Killian

subjects , a pre-post trend that does not appear in the SOS 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 = 7, p < .05). This result was surprising in view of’ the

fact that Madison subjects had a substitute teacher for the last month

of school (the time at which these assessments were made ) and SSCT

ceasures of’ social distance indicated Madison students felt significantly

less close to their relatively new teacher at the end ot’ the year .

Again, we investigated these discrepancies by exploring patterns of

correlations among SOS and SSCT constructs. The SSCT peer attachment

measure was significantly and po~ttive1y ~~~~oc-.iate d with the 0O~ measure

of social maturity (rho = .66), and nearly attained a significant

—.--— —-

~
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positive correlation with school aIfiliati n (rho = . 1- i l ) .  Social

dis tance from s tudents  and teachers ( f ~~nT) showed a nega t ive  r e l a t ion -

ship to school a f f i l i a t i o n  (SOS ) as expected , but the  cor r e l a t i  n was

not s i g n i f i c a n t  (r h o  average — . 29 ) .

In many respects , then , the SOS and the SSCT provide sumewhat

corroborat i ve assessments of’ similar psychosocial dimensions. However ,

the strength of’ the corroboration is not impressive , and is vi tiat ed

by instances in which the two ins t rument s y ie ld  discrepant conclusions .

These discrepancies notwithstanding, both sets of results  ss~~ est.

st u-~le’~ts are gaini:i~ in self’ esteem and advancing in peer relatic:i~— l -.i: ;--

as well .

Conclusions from the First  Year

Achievement evaluation results for the 1975-1976 academic year

generated the following conclusions . First , cross—site comparisons of

within—subject scores showed ICTS students improving significantly in

both reading and mathematics as expected . Second , between—site compari-

sons of both pre—measures and post—measures in the two basic skill areas

foun d students at the first generation site closer to grade normal than

students in the secon d gen erat ion classroom . This direction of’ d i f fer-

ence had been predicted on the basis of the fact that the ICTS had been

in operation longer at the former site. We had further hypothesized

that the initial between—site difference would decrease by post—test

time ; accordingly , no statistically significant differences between

classrooms in terms of distance of student scores from grade normal

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

two additional results are worth noting . Older students ’ achievement

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ - _ 
_ _ _ _ _ _ _ _
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scores in both reading and mathematics were significantly more distant

from grade normal than were younger students ’ scores. This out come

reflects the cumulative aspect of educational de f i c i t s  and suggests

the importance of the ICTS for partially sighted students ear ly in

their school experience. Another noteworthy outcome is that , despite

the rather high correlation between reading and mathematics scores ,

subjects performed significantly better in mathematics than in reading.

We have supposed that the relative superiority of ICTS subjects in

mathematics is accounted for by the fact that doing computations requires

less scanning than does reading .

Examination of data from assessments of visually dependent percep-

tual motor skills yielded similar , if less strong, conclusions . With

respect to visual motor integration, ICTS students in both sites were

performing below the level of their fully sighted age—mates . However ,

both 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 higher

than those for site II subjects. This discrepancy is probably attrib-

utable to more extensive ICTS experience at the first generation site.

Visual memory data, in contrast , were less clear. Visual associative

memory, as measured by CIRCUS 12, showed no significant gains during

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

so many near—ceiling scores on the pretest. This assessment did ,

however , yield significant between—site differences favoring students

In the first generation classroom (i.e., those who had been using the

system longer). Visual sequential memory, as measured by the ITPA, did

~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~



not yield any significant school year gains for students in either site;

likewise , it did not establish any between—site differences. Control-

ling for age and grade level., a strong association was obtained between

both sorts of visual 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

information processing in our subject population .

The third area of concern , attitudes relevant to school experience ,

was investigated using three types of measures. Attitudes toward test

taking , rated by teachers using the Factors A f f e c t i n g  Test Performance

s.ales , did not change substantially during the course of the year .

Premeasures indicated cei l ing and floor e f fec t s  for many items . Among

them , “sense of intellectual challenge” and “willingness to cont inue ”

were uniformly negative and were targeted for special attention .

Students in the first generation site (but not in the second generation

site) had improved s igni f icant ly  on these two items by the end of the

school year . Self and social at t i tude dimensions were assessed by

manipulation of geometric symbols representing the self and others

(Self Social Constructs  Test) and by verbal self report (Self Observa-

t ion Sca les) .  When the combined self’ a t t i tude  scores for the two si tes

were examined , no overall change appeared in either data set , but both

instruments evidenced significant gains in self attitude among s i te  II

ct’ -lents when scores were analyzed on a between—classroom bas is .  How-

ever , this change did not overcome initial differences in sel4’ attitude

~~tv -~~inc  students in the first generation classroom . A similar pattern

o~
’ ~- ‘~~~~‘ s appeared In rei it i ~~n to s~ cial a t t i tudes ; that is , s i te  I

- ~~~~~~~~~~~
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students obtained higher scores while site II students manifested

greater positive change during the year.

In summary, the first project year established that , in many

respects , participation in an ICTS classroom improves school experience

for partially sighted students. This outcome , most evident in basic

skill achievement , was substantiated by examination of change scores

and by between—site comparisons . In general , students in both sites

improved; while students in the first generation classroom who had

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

generation site were observed in many instances to make greater gains

during the year.

~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~ —- -,—‘-~ ~~~~~ ——-.-----—---~ —~ —- -
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CHAPTER III

Dur ing  i ts  second year of ope ra t ion , the pr imary aim of the

In terac t ive  Classro-~m Te levi s ion  fl y ct em s  project remained unchanged——

to improve the educational experiences of par t ia l ly si~~h t e 1  elementary

school students. While the extent o~’ r ea l i za tion  of project object ives

in the f i r s t  year was notable , a longer implementation period was re—

quireJ in cr ie r  to determine whether i n i t i a l  advances would continue

9.n l whether a simili r pattern of gains would reappear . The systems

were ~.~-;-e t in  t~.e same two classrooms as before , s t a f f ed  by the same

teachers . ~~i.-e’.er , as the  data collect ion schedule in Chapter II

indi cat es , there was limited subject turnover at each site.

The evaluation procedures for the 1976—1977 school year adhered

closely to those specified for the first year (v. Chapter II). The

same analysis plan guided the investigation , and the three outcome

domains were similarly assessed. However, within each evaluation area

results from the preceding year provided a focus for our examination

of subsequent data. In the domain of achievement evaluation , for

example, the first year ’s data suggested that , while significant gains

were made in both basic skill areas, students were more rapidly ap-

proaching grade normal in mathematics than in reading . Given the

hypothesis that the greater scanning ability required in reading was

responsible for this discrepancy , then if further ICTS experience

provided students with greater scanning ability, stronger reading gains

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

of avoiding early educational deficits in basic skills implied we should

monitor carefully the performance of younger students on the ICTS.

-- - ~rrL u
~~~~~~!~~~~ :1i-~W~~~4 ____________________
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h’ area of’ visually dependent perc~~ t uii ttf l  . s o t r ski s , o u t  ~-~ mes

at t h e  o n t  ~ :‘ the f’i r st  school year I~ di c ited that s t u d e n t  were ::ukir~- cui —

stantial advances in v i s u a l  motor  in tegra t i on , a success not paralied in

the v i sua l  memor’,- data . Believing that visual associative mersorv ‘ores

f a i l ed  to show si c n i  f ’icant  change due to cel l i ng  e f fe ct s , we t u ~-ht a n ot  o r

test  w i t h  younger  subjec ts  was r equ i s i t e .  No s i m i lar  e x pl an at i on , ~owt vcr ,

would account for lack of’ si gn i f i can t  change in visual s t - 1 u e 5 t i a ~ !-~es. rv .

But if’ it , l ike  read ing , also depended on scanning ab i l i ty ,  then t h e  sec1m I I t

year ’ s ICTS experience might  well generate advances in visual sequen t ial

memory as well as in reading .

Final ly , the attitude domain seemed most recalcitrant to change

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

social attitudes did not show positive pre—post differences commensurate

with achievement gains . We surmised that the common prior history of

ICTS subjects as of ten—tes ted  visually impaired students had engendered

a rather invariant failure expectation that would not be easy to over—

come. Beyond that , we began to suspect that self and social attitudes

of partially sighted students are visually mediated——that the ability

accurately to perceive and respond to others ’ feelings is an important

part of psychosocial development which most likely involves successful

affect encoding and decoding . Thus for partially sighted students ,

- 
- 

interpersonal competence might well rely on visual skills just as

academic competence does . ICTS—based learning activities in the class-

room had , however, focused primarily on instructional media and had not

been explicitly deployed to enhance social perception and communication .

It was therefore decided to assess facial affect encoding and decoding

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

_____ -
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subsequent curricular plans w ould  Inc lude  s p e c i f i c  a ttent ion to and

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

a post—measurement of affect encoding and decoding in the t h i r d  project

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

sure affect recognition , the  In te r—Per son  Perception Test (Heussenstam
10

and Hoepfner , lQ (~Q) was employed. Priet’ly, the test presents  a number

of i ::tu~ us ptn t ~~raphs ; these are 
‘aces of’ chi 1 iron and :olu t s ccl I ec—

Vt ’ v : ’t ’j r e s en t  i ::c a l’:’oad raI~~t ’ S t  a :‘feo t . The S u l j  t’o t j s :tskeo t

sos p~ i t .  ~~o’h s :s:: ~- L~t u se ly selecting, from a row of photo—

~r a n h s  o:’ a n t  her  :‘e:’oon , a soc - nd p i t  w e  which show:: t h’ :uune fee in 1~

as he t ’ I s o t  . ~~~~~~ ~~~ s: l ug  a t ’ t ’ec t eucc i i ::g , Eksian ‘5 t ’:io i a .  a f t ’t c t p:’~

duct i n  tasks were introduced (Ekman and Friesen , 197u )~ These tasks

require subjects to “make faces ’t representing different emotions (happy ,

sad , angry , a fm I ~1 , surpr 1 set , d isgusted as well as a neutral face.

Each s tate  is photographed twice , and sc ored for appropriateness of

expression on several  d imens ions  v a l i d a t e d  in  Fkman ’ s research.  These

new assessments will , we t h i n k , c on t r i b u t e  impor t an t ly  t o  knowledge

about med ia to r s  of sd t’ and soc in ’, oonst ruct a.mong partially sighted

elementary school st udent :: . f a c c c ’e l  tug sect i on:: ~‘ f th i  chupt or presen t

1~~’n- — l~)’7 1 resul ts  in the t h r e e  out cosa- ar e a s  j u s t  discussed.

Academic  Achievement

It  wi l l  be recal led t h a t  : t cu - l emi  c acliievorien t in ins i c ski I areas

is assessed using s tandard  i ~e 1 achievement tests. Those who are per form-

ing at the  f i r s t  grade level .- r :tl’ovt ’ r es t ’ I vt -’d t he ~‘~ “:prehens ye les t o ’

9as Ic Ski ils ( CT 1~f’ ‘~ while those per f no be - w f i r s t  grade level  ar e

tested with a subset of’ the CTRCi :t hnt.t erv . ~~ - -sos of o I b r  ct ti~ben t

a r e  d i ::cus::ed f t  rot

____  - ~- - - ~~E-T--
~’:_ _ _  
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Table 7 present s academic achievement outcomes of higher grade

level students for the 1976-1977 year in the following way . Subject s

are t’i”-st represented in terms of their chronological age and “normal”

orade in or-ber to provide a basis for interpreting subsequent informa-

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

in terms of grade equivalent  as measured by the CTBS, and is followed

by a c o lu mn  represent ing  the d i s t ance  between the obtained score and a

“grade normal ” score. The third column under i~e a d in g  presents the pre-

test score in grade equivalent terms , and the last shows the change

from fall to spring score in grade equivalents. Mathematics achieve—

ment data are tabled in the same way . The final column in the table

shows the difference between reading and mathemat ics  achivement scores .

Means are given at the bottom of all dis tance and d i f f e r ence  columns .

Ex amining the pre—t c -p os t  changes is our primary interest here .

For this purpose, we employed a Wilcoxen matched—pai rs  s igned—ranks

test (n = 10). In mathematics , students ’ scores showed a significant

increase  fr om  fai l t o ‘~prin (T = I~ , p < . , gain ing  t~ mou th s on

average during a 10—month school year . This rate of achievement compares

favorably with average school year gains for low income and minority

students such as ours who do not have visual impairment . At year end ,

however . students remain significantly below grade normal (T = 8 , p < .05);

Ln average they are 1.6 years behind the fully sighted forming sample

for their grade level. In reading , students ’ scores improved even more

dramatically from fall to spring (T = 0, p < .01), gaining an average

of 1.3 years in one school year. This rate of achievement is remarkable ,

since it is well ahead of the normal gain. While the students remain
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ab. ut 1. years behi ad cru d e  n o r ma l  it ;  reuii no , t h er e  i i  t ’ ’ e:-e n fe ; ;

not reach statistic al signifi’amce (T 35, p = n .s.~~.

These r e s ul t s  are of s .~-r . sider a b le  in t e r e s t  in iru - .Iicatir;g , firr~ -f’

a:., t ha ’ ~- tern . - ~.~nt inae n. i:npr-sv~-; t he t ’ l z ’st , :e : u O ” ~ i ; t e ; ’ .~~’5 ’

0;. ~u ’ f  .- u 11;S w h i r : ,  - - ; : i s ; t ; . ,V i:e . t t n : - ~~; — l; . he oe,-ou, l :‘‘,jl~ ye;t:’ . .

n’ t t t ~ ’r t ,  of g’~i:;:; ct r : t . - e  :. m i t  i1 th e  - — r : - ut . ’:t i:~:-:a - .’ o sen t  vu:  I : ;

m a t  h e r m i t  too , ant we !lypnt :1es1Oe~! thri t m a t h er r t t  to: ; o s o re s  were  ru: . n l r i c

si gn i f i r  ‘i~ t 1 y a r t e a -  o f  reu~: r ig scores because  cor:t~;;’. at  I or; doe: ; oct

i n v - ~~1 ’ .’e scanning as reading does. Apparently a second year of I CTS

experience enabled students  to learn visual scannin g skills so that the

1976—1977 pre—post change in reading was more substantial  than the

mathemat ics  gain and f a r  surpassed the previous yenr ’ s r ead ing  gain.

By spring 197’:’ , there was no longer any s ign i f i can t  d i f f e r e n c e  between

reading and mathematics achievement scores (T = 2~~.5, p = n.s.). We

now believe that with an aid such as the ICTS , partially sighted students

are not necessarily dest ined to lag behind developmental norms on tasks

that require visual scanning , although it appears that acquiring such a

skill requires 1 to 1 1/2 years. However , it seems important to obtain

a third year of achievement data to confirm that the pattern of gains

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—

inance falls below the range of the CTBS and who must be tested with the

CIRCUS battery (n = 1~). These subjects are all members 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,

- 
:a 

- ‘
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Table 8

KILLIPJ4 SUBJECTS: SUMMARY OF CIRCUS ACHIEVEMENT TEST SCORES

Total Verbal Total ,Quantitative

Subject No. Circus Pre Post Diff Circus Pre Post Diff

204 1 14 14 ~O 2 22 27 +5
8 15 16 +1 5 8 10 +2

207 1 18 29 +11 2 36 39 +3
8 20 20 ±0 5 18 19 +1

208 1 23 33 +10 2 28 35 +7
8 14 20 +6 5 12 18 4-6

212 1 22 30 +8 2 29 34 +5
8 17 20 +3 5 17 19 +2

- -~~ -. 
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~u, Pre 
~~~~

Su~sj c c t  No. (5/ i l)  V I I  I/rh S / i l

crcv; ’;; 2: ~ow i° 01 1’;” ‘4’ ‘5r; t’

204 7— 9  12 2 7
Perceotll e Ranks: (pre) 111 ssnr, ’d In range; 10”. scar s-il be ijw m i s s ’ . - .

( po s t )  641 s cor s -d  In rang .- ;  IQ’ - -s,’ i n s s - t  b e ’ . , w  r rn r.c .
Sent,np. R e p o r t s :  (~‘ r e )  Vr oln .nbl -, it - r u t fu r t h , ’r ( i ns t  m is- I Ion and p r n c t l c e  wI (4 qtsa n—

t i t a i l v i ’ c on c ep ts  espec l  m l i v  re la t l o n. i I  ts - t’ms .
(post) Ccni~- ralI y i’t n mpe t ~’nt q i i , i m t i t a t I n - ,- skills and und e rs ta n d i n g S

but .,iy need add l t lo i ji h.’i p w i t h  re la t iona l e rnis .

201 6-4 36 39
Percent il e La ,ik~ : ( p r , 1  641 scored in rang e; 61% scored below rant. - .

(pos t )  Ft scor ed in range; illI sc ore il ‘nela w r. ,.mge .
Sentence R e t orts: (pre ~ Gener a l l y  ,‘.snpc -tent I n qss:, ni tir.-utl v e ,k ill-i sand sail er—

eta ,n sil n t. Sub je ct mn -u hr ap 1 tr oavhl n ng opt - r i:io n s level at
dew, Iopr,c-nt -

(post) Ver y conspote nt in qsianti t ..ttv e skills and understanding.

208 6—11 211 33
Perce nti le Rinks : (pre) 642 sco rs, ,i in ran .- .- ; 29’ scored below rans ’s’ .

(poen ) 64% scored in rat nn s-; nil’. ‘p ored be low ranpe .
Sente nce Rc~’ott s: (pre, Re~ poodod c o rrectl y to n, ss:v o f  t he  qu ant i t . . I  lv. - i t ems .

but nee ds add i ttinn .i l h e l p with t’oormt it’g .
(post) Genu n r all y ’ ’nm p e tem st in qo.f nl i tj t  ive s t i l l s  and un -nl e r s t a r d —

log; m.-my be app roaching op rr ~ition5 leve l of Je-.-e lopm.rc.

21? 6—10 29 34
Percentile Links: (pre) bit scored In range; 29’. scored below range .

(post) 6i2 scor.-d in range; 611 scs’rod below range.
Sentence Roport a : (pre) Genera lly conpet ént in iiiia n tita tlv e skills and

unders t anni log.
(post) same

CTRCTJS 5: FIl’C 17~~ LF7Tt’PO ANP iTTMF t?S

204 8 10
Percetutile Ranks : (p—c ) 182 scored in range ; 1% ,cored below range.

(poSt) 58% scopod iii range; 192 acorod below range.
Sentence Reports: (pre) Appears to lack competence in recognizing letters and

number s . Need g fur ther pract i ce and ins tru c tion .
(post) Probab l y needs 1~urthe~ in stru ttlon and pr a cti ce in

recognizing let ters sand number..

207 18 19
Percentile (m,snk~~: (pre) S8~ sc otod in range ; 582 scored below range.

(post) 232 Scored in range; 772 scored below range.
Ssnt.nte Reports: (pre) Generally competent in recogn izing let tcr s and numbers.

(pos t) Very competent jut recognizing letters and number s .

208 12 18
Percentile Ranks: (pre) 582 scored in range; 192 .cored below range.

(post) 582 itcored in range ; 582 scored below range.
Seulteoce Reports : (Pr.) Generally competent in recognizing letters and numbers .

but .uay need additional help with cap~ tal letters.
(post) Generally compe tent in recognizing letters and numbers .

212* 17 19
Percentile Ranks: (pre) 38% scOred in range ; 582 scored below range.

(post) 232 scored in range; 772 scored below range.
Sen tence R*ports : (pre) Coner aily con.petene In recognizI ng letters and numbera

(poet) Very com ,eten t in recogn izing letters and numbers.

subject 212 entered 9/75.
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along with the pre—to-post change . For purposes of summary analysis ,

scores on the two subtests for each skill are pooled . ~‘ilcoxen

matched—pairs si gned ranks tests indicated that subjects improved

si gni f icant ly  on both verbal (T = 0, p < .°1) and quant i ta t ive

(P = 0, p < .oi) 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

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

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

younger subjects.

Because the number of preacademic students remains so small as to

preclude statistical analysis , we have continued the practice of repre-

senting their performance in detailed descriptive terms. Table 8A

breaks down the two verbal achievement tests in the following way.

After the subject identification number and chronological age, total

scores for CIRCUS 1 pre test and post test are given ; then the pre and

post percentile ranks are noted; finally information is presented about

the location of the subject’s score (the percent of kindergarteners

scoring below the range of the subject ’s score in the national norming

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 followed by data from CIRCUS 8

arranged in exactly the same way. Table 8B presents information simi—

larly organized for the two premathernatical subtests.

In general , the pattern of scores and the interpret ive comments

indicate that youmger subjects are improving in most aspects of verbal

and quantitative performance. Post test percentile scores present a

__________________________ •~~~~~~~~~~~
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rather optimistic picture. Considering all 16 post test scores for

the four tests , only two fell in the bottom ten percent ; six scores

fell in the second decile; one score fell in the fourth decile; and

seven scores were in the upper 50 percent . This distribution represents

quite an advance over the first year. Interestinirly , the lower decile scores

caine primarily from prereading tests , only two scores from premathematics

subtests falling below the 50th percentile. If the results for younger

subjects parallel those for older ones, we should expect that reading

skills take longer to develop , but that they will begin to catch up

with quantitative skills during the last demonstration year.

Visually Dependent Skills

In the area of visually dependent skills, it will be recalled , we

selected visual—motor integration and visual memory (both associative

and sequential) for assessment . We have evaluated these skills because

it is reasonable to think they are implicated in information encoding ,

processing and decoding when learning activities are visually mediated.

Table 9 below represents outcomes for visual motor integration (measured

by the YMI) and visual sequential memory (measured by that subtest of

the ITFA). For purposes of comparison with age developmental scores ,

the table first presents subjects ’ chronological ages. Next are four

columns representing ITPA data. The first of these columns gives the

post test score in year—month equivalents. It is followed by the prete5t

score, and the pre—to—post difference, both of which are also given in

term s of age—equivalents. The fourth column shows the distance between

the ITPA age—score and chronological age. VMI data are organized

similarly in the last four columns of the table.
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V i su a l l y  r-~’~ - t t  e skill ; ‘  ~rer y -~_ -~ j~~.’i  i -  i I-)~— a ‘-~:~ I

~ a-t c ed_ p -u  r~ j ’ne~i ~aak~ t ef it  a~ bef ~~re ( bu t  her e n = ,

i~— 1ec t s te~ -~w in w i t h i n  t h e  ai~c- r!in~ e of the CT~~ are -th a~ r r- ri —

a t elv  t e st e d  w i t h  the  V~- Ii  an-I  l~ A~ . An examinat i - n  o~
’ \“~T ~‘re—~ -

I i  fi ’erences  r ev e a l  that , wh ile a p rep onde rance  o~ the ‘ort-r (re

p o s i t i v e , the ga in  is not s t a t i s t i c al ly  n~~~n i f ic an t  (T = ~I. .5 , ~ 
=

This result contrasts with dat a f or  t he  precedino year , whi oh sli we l

significant imprcveaentr in visual niot sr in t e or at  ‘ ‘n . !-~x a c t I y  the

reveroe set of compar lronr comes fr- m an exan,inat m i .  of I TF A sc~~reo .

The current year ’s dat a show a cal-~ t-ant. t I  irnpr c’vernent f r -~m t’al 1 t -~

spring (T = 11 .5 . p C .05); however d a t a  for  the precedino year dc not

reveal even approximately  sys temat ic  c am s.  Over a l l , ~y spr in ~ l ) ( ’ ~ ,

subjects cont inued to score below age norms on the VMT (m = ‘ i’ , p

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

ITPA (P = 26.5, ~ n.s.).

The inves t iga t ion  ot ” visually relevant skill scores , like the achieve-

ment study , suggests an interesting pattern of results  which mer i ts  fu r t h e r

research . We suspect that dur ing  the f i rs t  year of intervent ion,

student s ’ visual motor coordination increased as they learned to use the

ICTS for academic tasks. Because ciphering , unlike reading, requires

eye—hand integration but not scanning, it is not ent i re ly  surpr i s ing

that the first set of short—term outcomes showed gains in both mathematics

achievement and VMI scores . As students continued to have academic

experiences mediated by the ICTS , their scanning ability improved;

at the sane time , noticeable gains appeared in reading achievement and

in visual sequential memory . These latter outcomes represent mastery

— 
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f more difficult performance sequences for partially sighted stu-lents ,

we think . Exploring intercorrelat ions anong achievement scores and

visually dependent skill outcomes lends some support to this hypothesis.

SPEARMAN RANK CORRELATIONS (n=lO)

VMI ITFA READING MATHEMATICS

VMI —— .52 .73 .68
*ITPA —— .90 .72

*
Beading -— .78

Mathematics --

(All values are s ta t i s t ica l ly  s ign i f i can t ; * indicates

p <  .01).

As the pattern of correlations suggests , while visual sequential

memory is associated with mathematics achievement , it is much more

closely correlated with reading achievement ; and both reading achieve-

ment and ITPA scores showed most increase during the second year of

intervention . We suspect this is because both reading and ITFA tasks

involve visual scanning of a sort that is not required for performing

mathematics or VMI tasks , as well as visual motor coordination which

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

sorts of tasks, it should be noted, showed significant improvement

even during the first year of ICTS—mediated learning. Interestingly ,

despite the established general association of mathematics and read—

1mg achievement (observed in our data as well), for these partially

sighted students ITPA scores are better predictors of reading outcomes

It ~~~~~~~~~~~~~ ~~~~~~~~~~~~~ -------- -----~
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than are mathematics scores obtained from the sane achievement t e s t .

A th i rd  year of evaluation data will permit us to be much more ce rtain

about the s tabi l i ty  and generality of our conclusions .

The last table in this section , Table 10 , presents  pre and ~- r t

scores along with pre—to—post changes for youncer- subjects on

CIRCUS 12, the test of visual associative memory . Newly enterinf y

subjects and older subjects who had not yet reached ceiling on t l~ io

measure were tested (n = 6). A Wilcoxen T test indicated that sulc~1e - ts ’

scores were significantly higher in the spring than in the fal  I

(T = 0, p < .01). This result is of interest s i nc e  the previous ye:tr ’s

data failed to show sifnificant improvement in CIRCUS 1~ scores despite

a larger n. We had hypothesized that the lack of ef fec t  reflected the

circumstance that scores were too near ceiling rather than lack of

advance in visual associative memory . This hypothesis seems confirmed

by the 1976—1977 CIRCUS 11 data , where subjects initially well below

ceiling showed substantial gains. Comparing these outcomes with

patterns of results described above for older student s , it seems likely

the younger group is currently mastering skills involved in recognizing

and reproducing symbols. That is , they are advancing in prequantita—

tive ability (v. CIRCUS 2, 5) because this skill area does not require

scanning and sequential memory ; rather it relies more on recognition

memory and visual-motor integration . (Incidentally , these younger

f subjects are, on average, 22 1/3 months behind developmental age in

visual motor integration.) If their experience replicates that of

older students, we 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.

Table 10

CIRCUS 12: SEE AND R EMEMBER

Post Test Pre Test Difference

2014 10 10 0
207 18 15 +3
208 13 13 0
211 16 9 +7
212 17 11 +6
2114 20 19 +1

~e1f ani ~oe i ’t1 Attitudes

Att i tudes  and skills related to self and social constructs thought

to mediate academic experience constitute the last set of outcomes

employed to evaluate the project ’s impact in the 1976—1071 school

year. We have assumed that , while the school progress of all children

is importantly af fected by social and psychological variables , such

factors might he especially influential for handicapped students.

For instance , It has been established that the test—taking experi-

ence itself may contribute to the final test score . We had hypothe~ iz~nl

that, for the subjects of this study , test—taking has been frequently

associated with failure and anxiety , associations which would contribute

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

enhances learning, it could lead to changed expectations and changed

test—taking attitudes , and subsequently to improved test performance.

Thus the first attitudinal dimensions related to school success that

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

used scales adapted from the Stanford Binet Form L—M to rate behavior
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dur ing achievement test taking on a pre—post basis. The current year ’s

data , like those for 1975—1976, fail to indicate significant change

on any factor  assessed by the rating scales.

The distressing consistency in outcomes caused us to wonder whether

they should be explained in terms of problems with the assessment method

or in terms of real absence of change in attitudinal factors impingin g

on the test taking s i tuat ion . 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 observer rated ten students highly consistently and without

apparent halo effects. Teachers commented that while some items seemed

more applicable than others , the instrument as a whole touched factors

that importantly described the testing situation . Consequently , we

regarded the instrument as a fairly good one . However , as we noted

above, six of the 114 items exhibited little variance over subjects.

Examining the content of these items led us to believe that a history

of failure experiences resulted in an entrenched attitude toward the

test—taking situation that would not be easy to alter . For example,

“sense of intellectual challenge” (item 9) and “willingness to continue”

(item 10) were 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 performance improved

markedly; however, they seemed to face testing with basically unaltered

attitudes , as if to confirm the above conjecture. Perhaps the situation

is best illustrated by one subject who gained at a rate of 1.8 grade

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

~
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the (2TBS . Unmoved by h is  success , he drew a picture of a t arl-~ tone

bearing his  name and the inscr ipt ion , “Died of testinc 19~ 7—— R eincarn--utei

when testing was over.” Being able to write an inscr ipt i-~r: that would

have greatly exceeded his capabili ty at the beginnin g of the sch~ o1

year apparently did not generate the sort of success experience that

would override a long history of prior academic frustration . Because

of the apparent stability of scores representing factors affecting

test performance , and their  lack of association with obtained test

scores , we have decided to discontinue this assessment for year three.

More encouraging results are provided in the evaluation of general

self— and school—related attitudes . Such attitudes were assessed by

means of two self—report instruments , the Self Social Constructs Test

(SSCT) and the Self Observation Scales (SOS). The SSCT, it should be

recalled , is a nonverbal instrument requiring subjects to arringe symbols

representing self and social schemata; it taps six self—social constructs

(self esteem, social distance from teachers and peers , social interest ,

perceived group inclusion , perceived individuation , and scope of peer

attachment).  Table 11 below provides pre, post , and change scores for

measures of self esteem and scope of peer attachment , respectively .

Supplementing the SSCT , the SOS is a verbal forced choice instrument

requiring subjects to mark ‘yes ’ or ‘no ’ in response to items indexing

self acceptance, social maturity , school affiliation , and self security.

Table 12 represents pre, post , and change scores for each of these

dimensions in the order given here. (Only self acceptance and school

affiliation are discussed below. The remaining two dimensions showed

no significant change.)
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Table ii

SELF SOCIAL CONSTRUCT S TEST (SSCT)

Self—Esteem Scope of Peer Attachment
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
208 34 26 +8 24 24 0
210 34 31 +3 22 19 +3
211 36 28 +8 24 6 +18
212 22 20 +2 3 4 — 1
213 40 31 +9 24 21 +3

- I  214 48 38 +10 19 9 +10
215 42 27 +15 24 24 0

(range 8—48) (range — 0—24)

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
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Table 12

SELF OBSERVATION SCALES (SOS) *

Self Accep tance Social Maturity School Affiliation Self Security

Post Pre Diff Post Pre Diff Post Pre Diff Post Pre D i ff

102 60 54 +6 59 57 +2 60 56 .l~4 58 54 +4

103 62 43 +19 57 50 +7 43 30 +13 66 69 -
~~~

104 63 63 0 60 60 0 59 59 0 67 67 0

201 58 58 0 51 52 —1 24 30 —6 70 71 —1

203 59 61 —2 58 48 +10 39 60 —21 55 50 +5

207 61 49 +12 38 38 0 32 46 —1 4 52 51 +1

208 55 56 —1 24 27 —3 51 47 +4 36 34 +2

210 60 54 +6 54 53 +1 43 27 +16 56 58 —2

211 55 48 +7 33 28 +5 36 36 0 51 37 +14

212 58 49 +9 25 38 —13 38 43 — 5 47 60 —13

213 61 55 +6 56 54 +2 38 41 —3 63 54 +9

214 57 56 +1 42 27 +15 50 56 —6 53 52 +1

215 62 57 +5 59 49 +10 50 51 — 1 65 56 +9

x 59.3  54.2 47.4 44.4 43 .3  45 .4  56 .9  54 .3

*T_scores: scales are standardized with x = 50 and s.d . = 10.

4
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~iscussi nu of 22CT an-i 2fliI’ I ut :s~ies for the  l97~~— 1976 s c h o o l

in  (‘h~ rter Ii , in-dicate.~ that no si~ r .ificant ‘~verall change was

f -  r ‘ m v  d im e nr i or .  c f either instrument ~~r in~ that yetr .

In s-~r~t cast , the sec -n-i y e a r ’ data show t h a t  subjects ’ self c:nce~ ts

h a ve  Le~ ome suL st a n tia l l y m -re p~ uitive. Using W i lcoxen matched—pairs

si~ ned—ranks tests we examine~ the Pd2CT self esteem scores and the 20S

self acceptance scores for pre—to—post changes; both yielded si~ n i f i c ant

fal1—sprin~ increases (T = 15, p < .05 and T = 6, p < .02, respectively).

~0ecause the two instruments are not highly correlated with one another ,

we th ink  the resul t is a t rustworthy one and give it considerabl e im-

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

would be required to influence the self concept of visually impaired

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

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

school affiliation (sos) form another pair of dimensions examined for

pre—post changes. In the 1976— 1977 data , as in the previ ous year .

both dimensions show basically positive differences which do not reach

statistical significance. While the distribution of subjects precludes

between—site comparisons , the classrooms appear to differ in es9entially

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 greater school affiliation . We attribute

these differences to the first generation site’s longer duration as an

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

group.

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
_ _ _ _ _ _ _ _ _ _  - ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~ 
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Semaining dimensions of the SSCT are not tabled because they yield

binary data resultin c in  a u n i ted ran~~e of scores with little variance.

For these reasons we cannot make use of ordinal  propert ies and instead

have approached the data in terms of binomial tes ts  of the probabi l i ty

of pos i t ive  or negative change over the school year .  For the measures

of social distance from teachers and peers , we f i r s t  asked what is the

probability of positive change as opposed to the combined probability

of negative change or rio change ; posing the question in this way , we

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

asked what is the probability of negative change (increased social

distance) as opposed either to no change or to decreased social dis-

tance? Here the binomial test established the significant likelihood

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

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

interest , perceived inclusion and perceived individuation, we obtained

the following results:

D There is no significant likelihood that social interest will
increase or remain stable over the year; however, there is
a strong probability (p < .01) that it will either remain
the same or decline . —

For perceived group membership it was equally likely that
scores would remain the same/increase or remain the sane/
decrease from fall to spring.

o With respect to perceived individuation, binomial tests sug-
gested the likelihood (p = .02) that students would either
remain the same or would perceive themselves as more m di—
viduated (more different from the majority) as the school year
progressed .

The social distance measures , combined with the SSCT and SOS results already

discussed , suggest that students are feeling better about themselves and are
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feeling close to the others in their own classroom . However the  s se s c m e : it

of s - c i a l  in teres t , perceived group membershi p and perceived m d i  v i  t a u t  i - n

i n d ica t e  that sub ,~ cots nevertheless do not . feel no re I rit -~ ruted hit .o ua j  or

SOS I a st ruct~ r . This latter find lug probably ref 1 Ot ’ . S s i dlj  01’ t S ‘ a w u r o t I t s S

of t h e i r  s ta tus  as special educat ion  s t u d e n ts .

~4hi 1 e the evaluations treated in the p cooed i n~ part f his sect ion h1tv t

t I  do w i t h  attitudes thought to mediate (~it dt05i L I ’ n’cec 5 • t i  ~ e t be ~i i~~—

cussed next I nv live ski lls which we scippose to be in part V 1 1 ,v lase:

a r t  t o to implicated iii the development I t ’ iriterpe ro t i  c a p t euce ‘ - c

parti al I y s I ghted t u l l e . - S .  In spring, .1 l) ~~ , we introduced into t tie ova an-—

t ion the ass es sment of facial a t’fect ericod I ng anti decoding on the assuiupt I - -
~

that socia l  perception and communication are visually based skil1~i that

mediate interpersonal behavior for visually impaired students in somewhat

the same way that visual symbolic capability mediates academic a ct i v i ty , i f  so.

then to the ext cut that the ICTS can be used to facilitate affect en c o d ir i f

and dccodin~- it may he instrumental in interpersonal, as well a i r  c g r l i  t- I ‘ie

development fo r  partially sighted students.

To measure facial a f f e c t  recognition , we emp l oyed a short version ~f the

Inter—Person Perception Test ( I P P T ) ,  forms PtA (adult stimulus faces ) Old I

( ch i l d  s t imulus  fa c e s ) .  Adaptat ion of IFPT phot ograph ic  materials for TC1f

admin~strat ion was accomplished without difficulty . However , a d m i n i s t r a t ion

of the ful l item set (t~Q adult—face and ~40 cliii il— face items ) took t o o  long

for subjects ’ comfort and exceeded their attention span its w e l l .  F u r t h e r ,

even with contrast—enhanced phot ographs , some of the i t em s  itiv o 1 ved t’i no

d i s c  r i m inat ion which ex ceeded stud ent s’ v i su a l  capabi 1 it-los . For t hese

reas ons , the t. es t- was reliuc e~t t.o a total of .~0 items • 10 e tch from the it lu

- -- -~~~~~~~~~~ —---- ‘~~ - -~~~~~~~~~~~
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and child forms. Items were selected for inclusion by administering the

test to normally sighted adults ; stimulus faces were chosen when all res-

pondents scored correctly , with the constraint that sex and ethnicity be

distributed as in the original item set. Table 13 below presents data

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

Table 13

INTER-PERSON PERCEPTION TEST

Pre Test (Total Range : 0 — 20)

Subj ect
Number 103 lOb 107 201 2014 207 208 210 212 213 215 216 211

3 5 3 8 0 3 5 6 3 6 7 3 ‘1

AC 2 5 14 9 3 2 4 2 14 14 7 5 9

Total 5 10 7 17 3 5 9 8 7 10 114 8 l~

For an idea of how subjects ~~~~~~ mi ght have fared on the ori ginal

8O—item set , scores obtained from each form may be multiplied by 14 or t o t - a~

scores multiplied by 8; these f i gures may then be compared with test norms .

For example , obtained averages for PtA and AC were 14.8 and 14 .6 , respectiv ely,

in the ICTS population ; were thi s performance representative of the unahr idoa d

test , the means would have been 19.2 and 18.14, respectively. In comparison ,

test norms for PtA and AC are 2~~.6 and 21.~~. Thu s , even though t o t a l  scor e

est imates  for  the lOTS sample are h igh  since items were r emoved ~~~~~~~~~ the

test on the basis ot ’ visual d i f f i c u l ty rather  than at rnn1loa , the pr ojtrc tei

scores still fall short ci’ nati onal norms . ~ n the other hand , it ~Lo~1~~cl l Ie

‘~~~~~ ~~ ~~~~~~~~~~~~~ ~~~~~~~~~~~~~~ - -~~~~~:
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r i t e - i  that the test norms  were derived from a d u l t  r a t  her  t h a n  e l em e n t a r y —

sc h 01~~aged respondents. The adult norms suc~’e s t t hat form A.A ( a d u l t  f t ~~ es

ml ‘ht le ots icr than form AC ( ch i l d  f ace s )  f o r  an a d ul t  p pul at i on .  }h w~ ver

a W i l c xen  matched pa i r s  signed ranks test  e s t ab l i shed  no d i f f e r e n c e  between

forms for  the  ICTS subjec ts  (T = 18.5, p = n .s .  ). The revised IFPT will he

admini stered to the ICTS population again in spring 1978, where the que st i on

of research interest will be whether a curriculum designed to include visual

a t t en t ion  to fac ia l  a f fec t azrronc~ partial ly si~ htec1 students substantiall y

improves outcomes on an affect decoding ta5k.

In addi t ion  to a f fec t  decoding , an attempt was made to explore affect

encoding among the ICTS students at the second generation site. We were

interested in whether partially sighted students were able to produce con-

ventional facial signs of six socially important affective dimensions : fear ,

disgust , anger , happiness , sadness, and surprise. Based on the work of

Ekman and Friesen, an affect expression task was devised in which students

had an opportunity to make each of these expressions twice , along with two

neutral faces. The task was administered to 10 site II subjects along with

matched normally sighted controls (students of the same age (+1— 8 months I

and sex chosen from regular classrooms). Students were photographed

(cf. Figs . i—b below) as each expression was elicited . Photographs are

now being scored , using multiple criteria from Ekman and Friesen to

determine whether a student “has the expression”; however, it is apparent

from the photographs, even without systematic scoring, that partially

sighted students are seriously behind their fully sighted age—mates in

affect encoding with respect to the six dimensions explored.

- — —  --—- -
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i-our sets of photographs are provi ied at ,lv~- : ’ -r ii tustrat ive purr (-soS

j t n  - 
- 

~~ - r ‘sent a yuurrcer I Cl . .- t a l i .  ‘5, h i s  :~ :t ~ - ‘lied c - nt

a;. - - ,  t- o: ‘ - - -nt an oilier ICi’f s t  - l : - -
~~ . t. l t ~~ h I S  r a t  5t ~~0 i

I a ~~~~ i . -- . ’ - - c r  ot h er ’  l i S t -u a; .5 ~ . i n s  : 0 ’ s ’ ~- : i , _’ -011:0  t a S K

- - - i :  :‘ . - - i S  a: ‘ . - - . i s  th at  r u  : L i l , s : o i , : o - r - 1 ; t : i l ,’ ;oh-

at’ S 1155 1t ~ 0 Si  1 V ‘ t V e f lt  io r S l i  1 1  -
~~ 

-o ‘as -i:. -~ 1 155 t i - l I :  t r e

s i - - i . - - 1 p - s - . • -a c I i ’ l - i r . st  i c i c e  s t .  cli d i t  a - 1 . e r : :  C v  t O .  a ‘IS ’ s ( c i a~

co ra 1e to : ;c e .  ..~ - ‘ si l l  :-e m t  eta-st ~ t r o t  e I ’ r : : i r ; e  s t a - t t e i  or a t h o  i i ~~ a’—

rieul-s:., : it  o r e- i  t o  include comm u.nica ti ’-n as well us recognition or : 1 1 : - s t

ilaproves :t : ’fec~ en c o d i ng  outc~~nes fo r  pact  i:i l y s i d;ted students ‘in-i ;:— c :-a u os

~ i.e l~ ~ ‘1’OI.( ’C t o ~ woes them and fully s-~~ }C e . i  c o t :  :‘oJ s

fr -ri the second year

In -e r i er a l , t h e  assessment of l q ( I o —  1 Il ’ ou tc omes  suggests that the I

c o n t i r i re s t o  have a strong positive i n f l u e n c e  in all areas evaluated. With

respect to achievement in basic academic skills , test scores indicated s-il -ri-

f icant  improvement in both reading and mathematics. But, while gains initiated

during the first year held throughout the second year of intervention , the

pattern of gains changed . That is , spring 1976 outcomes showed more marked

improvement in mathematics than in reading, with students scoring signifi—

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

stantially greater improvement in reading than in mathematics so 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 scanning skills requisite for advances in reading

achievement . In addition to overall progress in reading , a second area of

~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ -
~~~~~~~~~
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special attention was the progress of younger preacademic students. As the

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

well. u t ’ the 16 scores obtained from CIBCUS battery subtests t ’or evaluating

this group , only 9 fell below the 50th percentile on national kindergarten

norms while 7 were above that mid—way mark. We are inclined , therefore , to

believe that early exposure to an ICTS is helpftl to yow~ger elementary school

students  in min imiz ing  r isk of cu.mmulative educational def ic i t s  related to

v iiu a l  impairment .

The investigation of two visually—dependent skill areas, visual—motor

ir it e g r r t t  ion and visual  memory , y ie lded  an in te res t ing  and related pattern of

results . Subj ects ’ visual—motor integrat ion scci’os continued to increase hut

the gains did not reach s ta t i s t ica l  s i g n i f i c a n c e .  This result c o n t r a s ts  wit Ii

data for the preceding year , when subjects showed signit’icant improvement .

Ex ac tly the reverse set or comparisons come from an examinat ion  ot ’ visual

sequential memory scores. While the 1976 outcomes failed to yield systematic

advances , the 1O~~7 outcomes mani fes t  subs tan t ive  g a i n s .  I t  seems likely that

visua l—mot or ’  coord ina t ion  would increase as students learned to use t he I CTf

dur ing  the f i r s t  year of the demonstration. ~ut scanning, as we have seen ,

is more d i f f i c u l t  and apparently requires a longer lear i r inc per iod .  Thus

visual sequential memory scores do n It evidence s i g n i  ficant pos i t  ive  change

unti the second year , d u r i ng which reading (another’ scan—depen den t act 1 \ ‘it  y

iL i V t L r h ’ t s  r t s  well . These c r 1 .1 ectures were rrilppo? ’t ed by s tunly I ng t i e  I n i t  en’ s n’ —

relations ~~iong achievement rind v t s u ai  l y— i e p e n d e n t -  s kill scores. WliLe v i s a - i  I

sequent i:i : r - er : -t’y i i :  r t e s o c  I at e l  w i t h  ::tat hetni rtt- ice rich i e v e r r l e r l t  • it i~ rsn’t:

c i 0 5 € ’  1\ 1a ’r ’ e 1 : t  e l  ~ t t li t ’ a u - l  t r i o  i t c t ;  I O V O : ’ : e t i t  I r i s  t o t  ii t’ e:l t I n s  i s t ;  I

L i

~~~~~~~~~~~~~~~~~~~~~~~~ ,~~~~~~~~~~~~~~~~~~~~~~~~
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and visual sequential memory scores showed most improvement during the second

year of intervention . Among the younger students , it should be added , visual

associative memory scores also showed strong gains as well .

Finally , we were most ernco-ar’age1l by significant changes that occurred

in the self and social attitude domain , since we beliece such pararreters are

not easily altered in th i s research population . At t i tudinal  fac to rs  a f f e c t in g

test per i’on’rsance seem not to be in fluenced  by actual test results , so the

pt’cject was net able to  tterIeI~~te a new success—expectancy as it had hoped to

do on the basis  101’ continued successful academic outcomes. However , selt ’—

and socially—oriented attitude dimensions such as self esteeem and peer J -

affiliation exhibited fairly strong positive changes even when measured by

very d i f f e r e n t  method s. With respect to these constructs , the lack of  si ril—

ficant correlation between methods for assess ing  them lends m ore c on f i d e n c e

in the conclusions . In addition t o the evaluation 01
’ self arid social con — 

- 

-

str’ucts, the project undertook to explore facial affect encoding and l i 000d in u

among ICTS subjects. While only premeasures are curren tly available , these

data suggest that partially sighted students m ay ‘be handicap led relatitoi :~’ t-o

fully sighted peers with respect to recognition and co m m u n i c a t ion  e m ’ a f f e c t .

More generally, we believe that mediators of psychosocial development in the

partially sighted comprise an area well worth further research .

-- — ~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ -
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~ o:rrs::rir’ ~- , t 1: e f i r s t  t w o  p r e l e c t  y e a n ’ s  :-si ’est that the ICif tia~- l a

a st comic ‘it :l apparent ~y stable pos Itive impact en the e:1I’n i i  n rg exp e rl  er 11’~ ’::

ot  r : i rt  i t t  ~y oPt e I e lemen ta ry  school st r i lent  s . In a d d i t i o n , a fi m’st t ook

:tt  ‘ 1- ) - “_7~ n-r e— ’ est data leads us to believe these effects will c o n t i n u e  t o

t he end of  t h e  ~lerronst  ration . Further , classroom ohs er vn i t  ion dat a (Biks or;

~~. H .  , ~~1Y,’ ‘
~~

‘
~ i nd i cat e an ext remel y high level of on—task p e rfo~~~ance arsonig

-~tu ten ts . Fart of th is  resul t  is explained by a rather’ low student—

t e a ch er  S u i t  10; hut o f equal importance i s the fact  that th ese students car ;

see I t a - i n ’  w on - k , sa r i  accomplish it w i t h  greater ease , and can inte ract

Visua l 1’.- w it 1: one another and with their teacher in ways they  could not

wit Post 1 1 
~

- : ‘T: . Final ly, the stud ent s use the IC i f as a too l not a crut ch.

It: other wor’Js , they continue to use their ’  residual vision when they are om ’m ’

the system ; they do not revert to behavior associated with the functionally

blind .

If the ICTS experiment is as successful as it now appears , then we need

to consider the next step——the dissemination of ICTSs to other school dis-

tricts. A preliminary look at population statistics related to severe visual

impairment indicates that any community with a minimum of 50,000 inhab itan ts

would likely have a sufficient number of partially sighted children ‘between

the ages of five and eleven years to j u s t i fy incorporat i ng an ICTS with t i t

least ~ stations in the school district visual handicap program (Genensky ,

S.M., l978)~~. Thus, we do not envision any d i f f i c u l ty in locating numerous

other school districts of appropriate size with sufficient VH program i r it e r ’ e s t

for employing such a system .
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The m aj o r  r emaining problem is that of cuarar:t eel t I ’ a S ‘ 1  ~~~~

l a r g e  i n i t i a l  purchase of ICTCs to stimulate their l r ~~ : i - -ti -a y s lit y

manufac turer s. The monitor s, can.eras, lenses , car’:era s i r h , ,‘I : 1 t r ~~

recorders , and X—Y P l at f or m s  used at our two e x p e r i m en t a l  s i’  ‘-s ‘ir - e ci ~i :l r

already being manu factured commercial ly ,  or could to copiet with very little

e f f o r t. However , a production design of the  mas te r  c o m i tm ’o i  u n i t  w i l l  require

e rr :ci ern t e  level of technical  sophi stication on the part of the manufacturer .

The master control system is the nerve center of an ICTS ; it is used to

select the imag e on each of the system ’ s monitors as well as to ompose

that image or-i each of the syst em ’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 . Consequently, these control

units could be produced by a private manufacturer given sufficient demand .

Based on previous experience with new equipment , our ‘belief is that a

manufacturer would need an initial  guarantee of at least ten systems ‘before

undertaking their production . If that were to occur , then there would be 12

IcTSs, including the two already in operation , that could serve as models for

potential user/customers. By potential users we mean other school districts

whose VH personnel will recognize that an ICTS in their district would aid

their partially sighted students in leading full productive lives. We recoin—

mend that federal agencies concerned with education for the handicapped under-

take efforts to fund production and dissemination of at least ten new inter-

active classroom television systems for the partially sighted.

_ _ j
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