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ABSTRACT 

This project attempts to address the topic of visual attention 

via the use of microcomputers. 

impeded by attention deficits. 

In some children, learning is 

We propose that a method 

of increasing the capacity of visual selective attention may 

improve the ability to learn. Programs were written for pre-

s c h o o 1 and e 1 e men t a r y a g e c h i 1 d r en w i t h a t i me d an s t~ e r a p p r o a c h 

t~here the child must attend a computer screen and answer with 

the Keyboard. l.Je p r e s ,., me a t h e r· a p y r e g i me w i t h t h e s e p r o g r a ms 

ma y i mp r o v e v i s L~ a 1 at 1: e n 1: i o n a n d mo s t i mp o r 1: an 1: 1 y 1 e a r n i n g • 



INTRODUCTION 

Attention has been said to be a prerequisite for lea r ning 1 ) • Stated 

another way, learning requires selective attention as at any given 

mo me n t , a p e r s o n r e c e i v e s s t i rnu 1 i f r· o rn a g r e at rna n y s o Ll r c e s an d 

through every sense receptor. Visual, auditory, tactual, Kinesthetic 

and proprioceptive nerve fibers are constantly carr y ing impulses 

w h i c h o f t e n d e ma n d c o n f 1 i c t i n g , mu t Ll a 1 1 y i n c o mp a. t i b 1 e r e s p o n s e s ( 2 ) • 

As an entity, attention is diffic1.dt to address bec .3.use it is comple x 

and consists of se1;eral facets, inclllding ar·oLISal, capacit y , and 

selective attention. This project attempts to address the topic of 

selecti v e attention, specificall y visual, a n d its potential relation 

to learning. If attention can be impro v ed by some method in the earl y 

p r e - s c t"t o o 1 a n d e 1 e me n t a r y y e a r s , t h e a b i 1 i t y t o 1 e a r n ma y b e e n h an c e d . 

Lahaderne < 1969) reported that school achie v eme n t at the si x th grade 

1 e 1; e 1 i s p o s i t i I.J e 1 y r e 1 at e d t o at t e n t i o n t o i n s t r '-1 c t i o n a 1 s t i mLI 1 i ( 3 ) • 

An effective method of establishing visual selecti v e attention 

capacity would be useful in the endeavo r to add r ess the impact o f 

enhancements of a ttention on academic achievement. Pre- and post-

treatment documentation is a prerequisite to adequate program evalua-

t ion. As such, the use of microcomputer generated programs to probe 

visual selective attention has been proposed C4 ) . 



PURPOSE 

The purpose of my project was to determine if proven and accepted 

visual attention microcomputer progra~. originally written for 

the Radio ShacK TRS-80 microcorr~uter, could be adapted and expanded 

for the Commodore 64 microcomputer <C-64). 



METHODS AND DISCUSSION 

The C-64 was chosen for this project because of its wide a v aila-

bilit», co.cceptance, tlse b y man» school =·YStems including Big 

Rap i d s , tl s e i n h o me s , 1 o w c o s t , an d f e at u r e s f o r mtl 1 t i - c o 1 o r 

graphics and sound. 

Programs were written with a timed answer approach where the 

child has to identif y certain given variables presented in a 

sequence of objects or letters on the computer screen b y 

pressing an y Ke y on the Ke y boar d. This c o ncept was based 

on 1 iterature which states: measures of attention might be a simple 

motor r·esponse iKe push in g a button to be made on t h e occasion 

of the appearance of a readil y discriminable stimulus . Also, the 

use o ~ s imple mo t o r resp o nses, which requi r e no sKill in order to 

be emitted while presenting stimuli in a fashion with which a 

subject could not have had any previous experience permits one to 

study attentional processes relatively unconfounded b y learning. 

Furthermore, when one anal y zes data from groups of subjects, one 

can use statistical methods of control for such artifacts as 

individual difference s in fatigue and motivation. ( 5) 

Utilizing these concepts, the basic TRS-80 programs used a sequence 

of single letter presentations where the child had to identify the 

variable "AX" by hitting any Key on the computer Ke»board. This 

basic program was converted to C-64 language and once operational, 

was expanded to other programs to add variety and interest. Explana-



tion of the programs will help show how the concepts of a simple 

attentional t.:<.sK l~ith minimal learning involved might help increase 

attentional sKills, specifically visual, and therefore improve learn-

ing and school performance. 

LETTERS 

"Letters" is the original program where single letters are flashed 

at center screen and the child responds by pressing an y Key on the 

Ke y board at the presentation of the variable "AX." With the C-64, 

features were added such that sequences of up to 500 letters could 

b e p r e s e n t e d a. t a. n y t i me i n t e r v a 1 , an y t i me p r e s e n t a t i o n , a n d an >"' 

number of characters. AI so, the C-64 co 1 or capab i 1 it ies offered 

the opportunit y to incorporate a white bacKground, blacK border, 

and blacK presentations resulting in high contrast. The sequences 

presented are scored by the computer while the exercise is operating. 

The n •J mb e r r i g h t , n u rnb e r wrong , perc en t r i g h t and percent wrong are 

displayed at the completion of the exercise. 

The scoring is based upon these conditions: if an " AX" is presented 

and the child hits any Key, a correct or right response is recorded. 

If the child was not attending and misses the "AX", an incorrect or 

wrong answer is recorded. Similarily, if a single letter is present-

ed and the child does not hit a Key as s / he recognizes that the let-

ter is not the correct variable, a correct answer is recorded. If a 

single letter is presented and the child hits a Key, a wrong answer 

is registered. 



With different time presentations available, the option lies to 

program slow sequences for the child or even quicKer paced sequences 

for increased difficulty. Of course , the frequency at points is too 

slo~ to Keep attention or too fast to answer before the ne x t charac-

ter is displayed. 

The different ratios of AX ' s to single letters available y ields 

another way to control difficulty. The more the AX 's and oppo r tuni-

t i e s to respond , I presume it is e as i e r to Keep a. t tent ion • The 

or· ig ina.l pr·ogra ms used 1 to 10 r·at ios. 1'"1l-' programs h a'"' e t t~ o 1 to 

10's , and one each of to 7, 1 to 5 and to 3 ratio s a v ailable. 

Other ratios are easily incorporated. The above ratios are arbitrary. 

The program at one point offers five choices for ratios. Th e operator 

chooses which ratio. Then the stored prog r ammed seque n ce ratio is 

used from co mpute r memo ry or disc storage. 

In summar y , the operator has these options when running the Visual 

Attention "Letters• program: t 1""1 e t i me o f p r e s e n t a t i o n .=. , t i me 

bet~een presentations, number of presentations, and ratio of the 

given variable to the other letters. The operator a 1 so is eo.s Ked 

her ./h is name. The return button is pressed when the subject is 

read:r· to sta.rt. At the conclusion of the exercise, the scores are 

d i s p 1 a ~~ e d a. n d t h e s •J b j e c t i s as K e d i f s ./h e w o u 1 d 1 i K e t o t r y a g a i n • 

If so, the program starts again at the beginning with all the above 

options available. If not, the computer is read y for any other pro-

gram. See Chart f o r· t h e c o mp Lit e r d i r e c t i o n s t o o p e r a. t e " L e t t e r s . " 



Generators 1, 2, 3, 4 and 5 

To generate and store the sequences for "Letters," five programs 

were written which randomly generate sequences with any number of 

characters and ratio of correct to incorrect responses. These 

programs are called Gl, G2, and so on. !.>Jritten into "Letters," 

"Gl • and "G2" correspond to the to 10 ratio of correct to 

incor·rect responses. "G3" is 1 to 7. "G4" is to 5 and "G5 " is 

to 3. If the "G" programs are used, the previous sequence 

g en e r at e d o r· s t o r e d i s au t o mat i c a 1 1 y w i p e d out o f me mo r )..' . This 

avoids filling the disc to capacity with unneeded sequences. Of 

course, once sequences are generated, there is no real reason to 

change them unless a particular random sequence appears quite 

"unr·andorn." S e e C h a r t 2 f o r c o mp u t e r· d i r e c t i o n s t o o p e r· at e " G 1 • " 

RANDOM LETTERS 

The second major program is called "Random Letters. • This is a 

replica of "Letters" except presentations of the single letters 

and the target "AX" are presented at any location on the screen 

as randomly placed by the computer. The major change in t h is 

program is the random screen location generators written. The 

same blacK border and presentations exist on the white bacKground. 

All the same options of time of presentations, time between pre-

sentations, nurr~er of presentations, ratio of presentations and 

choice of five sequences are available. The scores are calculated 

as before. 



G1, G2, G3, G4 and G5 

The same generators are used for the program with the ratio s of 

tt~o 1 teo H)'s and one eact-1 of 1 to 7, 1 to 5 a.nd 1 to :'3 -3.'! ? . i 1 ::>.b 1 e. 

WORDS 

The t h i r· d ma j or program i s "1.-Jo r· d s . " This uses the same concept 

of "Letter!:" ~xcepi: tha.t tt"1e s-u b j e c t i dentifies a target tdord 

out of a timed sequence of presented words. Here again, with 

blacK border and letters on white bacKground, the sub j ect chooses 

the arbitrary word "BLACK" out of possibilities of t h e words blacK, 

red, green, yellow and blue. Again, seque n ces of u p to 500 wo rds 

can be used with choices of inter v al time, time of p r e s e nt ation, 

and ratio of incorrect to correct wo r ds. The sco r·es .:..r- e computed 

and displa y ed at the completion of the e x ercise. Th is p r o g r am wa s 

written to add v ariet y to this concept of t r eat men t fo r attentional 

deficits. 

G16, G17, Gl8, G18, G20 

To gener·ate the "l.Jords" sequences, G16 thr·ough G20 tdere t~r itten. 

They generate sequences of up to 500 characters with an y ratio of 

correct to incorrect responses available. These prog r ams generate 

and stor· e the sequences. to be Llsed by "Words." 

SHAPES 

Th e f o u r t t"1 ma j o r p r o g r am i s " S h a p e s . " Here sequences of shapes 

are pr·esented. The subject chooses the arbitrar y t r iangle shape 



out of a sequence of triangles, rectangles, circles, diamonds, 

a n d p 1 IJ s e s . These shapes are placed at center screen blacK on 

the ~hite bacKground. Th e s a me b I a c K b o r d e r i s p r e s e n t . An y 

number of presentations, time of, interval between, or ratio of 

correct to incorrect responses may be used. Again, the score is 

computed at the end of the sequence. Shapes were used to add 

variety and interest. The C-64 offers the option of creating 

the shape presentations. 

G6, G7, G8, G9 and Gl~ 

Generators G6 through G10 were written to create and store the 

sequences for "Shapes." An y number of presentations up to 500 

with any ratio can be generated, stored or changed at any time. 

COLORS 

Th e l e<5 t o r f i f t h o f t h e ma j o r· p r o g r a rns i s c a I 1 e d " Co 1 o r s . " Her· e , 

using the C-64 color capabilities, sequences of colored blocKs are 

presented at center screen. The sub j e c t is to ide n t if y the arb i -

trary blacK blocK and pr·ess any Key when it is presented in a 

sequence of blacK, red, blue, yellow or green blocKs. Any number· , 

time of, time bett.Jeen or ratio of blocKs can be used. The score is 

calculated at the completion of the exercise. Th e c o 1 o r· i s v i v i d 

offering quite a stimulus on which to attend. This might be the 

easiest of all the programs. 

Gil, Gl2, G13 , G14 and G15 



Genera1ors 11 1hrough 15 genera1e 1he colored blocK sequences. 

Any number up 1o 500 and any ratio of correct to incorrec1 variables 

may be generated and stored. As in all, 1~hen a ne1.J sequence is gen-

erated, the old is erased to save disc space. 

Table summarizes all of the programs written. Table 2 shows what 

ratios correspond to each generator. 

The main thrust of this project was to orient rr~self with the worK 

and p r· o c e d u r e s n e e d e d t o w r i t e o p t o me t r· i c c o mp u t e r p r o g r· a ms . Th e 

potential e x ists to test these progra ms and us e them in an educational 

or even private practice situation. It would be interesting to 

evaluate the programs in an order of difficulty and also determine 

if the options of inter va l and prese n tation times along with different 

presentation ratios have any effect on perf o rmance. Of COLlr·se , the 

main goal of any further worK would be to determine if any of these 

progr·ams. can derive impr·o<.Jements in a child's visual vigilence, and 

therefore school performance. 

Since all of these programs use the same basic concepts, e x pansion 

would be quite easy. For· ex amp 1 e, maKing any of the programs 

into a random screen placerr~nt mode might increase the difficulty. 

Also, other shape and color variation s could be developed. The 

music or sound capabilities of the C-64 offer auditory or even 

visual-auditory programs possible. 



CONCLUS IONS 

W i t h t h e c o n v e r· s i o n s o f c e r· t a i n c o mma n d s , i t t~ as i n d e e d P o s s i b 1 e 

to convert TRS-80 language into C-64 programs. With much further 

worK, it t~as possible to expand and improve the basic visual 

attention pr·ograms. 

The experience I have gained is very valuable as I now Know that 

almost any visual training or optometric program can be written 

with some effort. I now plan to computerize my future office from 

business aspects to records to visual training to patient education. 

The potential is limitless. 



TABLE 

NAI"1E OF GENERATORS TAFGET TO OTHER SPECIAL 

PR OGRAI"1 BE IDENTIF lED VARIABLES FEATURES 

Letters G 1, G2, G3, AX B,C,O,E,F, or· ig inal 
G4, and G5 G,H,I, and J program 

Random Gl,G2,G3, AX B,C,O,E,F, random screen 
Letters G4, and G5 G,H,I, and J placement 

Shapes G6,G7,G8, triangle rectangle, circle, computer 
G8, and G10 d i.::..rnond and p 1 Ll S generated 

shapes 

Colors Gll,Gl2 , G13 blacK red, bllt~e ,green, vivid colored 
G14, and G15 blocK and yellOLd presentations 

Words G16,G17,G18, the tdord the ~J or d s red b l tl e v ariet y to 
GlS, and G20 BLACK green and y ellow create more 

interest 

All offer: 
--up to 500 presentations available, 
--fi v e different sequences with ratios of correct target to other 

v a r iables a v ailable, 
- - r .::>.t ios of 1 to 10, 1 to 7, 1 to 5, and to 3 , 
- -an y t i me o f t a r g e t p r e s e n t a. t i o n an d t i me i n t e r v a l b e t ld e e n 

in mi 11 iseconds, a.nd 
- - scores comp•..1ted and displayed at the completion of e\.ier y e x ercise. 



Table 2 

Generators <ratio of cor-rect to incorrect v ar i ab 1 e s ) 

Generator Ratio VisL~al Attention Program 

G1 1: 1 e 

J 
G2 1: 10 

G3 1:7 "Letters" and 

G4 1:5 "Random Letters" 

G5 1:3 

G6 1: 1e 

J 
G7 1 : 1 e 

G8 1:7 "Shapes" 

GS 1:5 
G10 1:3 

G 11 1 : 10 

1 
G12 1: 10 
G13 1:7 "Col or·s 11 

G14 1:5 
G15 1:3 
G16 1: 10 

} G17 1: 10 
G18 1:7 "Words 11 

G19 1:5 

G2eJ 1:3 



Cha.r· t 

To operate "Letters:" 

1 • Set up Commodore 
SL•J itches. 

64 with disc drive and color monitor. Turn on 

2. Insert "Letters" disc label side up and with label toward front 
of disc drive. 

3. Type: 'LOAD "LETTERS",8'. Then press 'RETURN'. 
4. Once the computer says 'READY', type 'RUN'. 
5. VISUAL ATTENTION will appear. You will be asKed time of 

present at ion in mi 11 iseconds, time Luanted between presentations 
in millisecond~ .• and the number of present.ations. T:.· pe yoLlr 
desired entr y and press 'RETURN' after each entry. 

6. Type YOLlr na.me t•Jhen asKed a.nd press 'RETURN'. 
7. After reading the directions on the screen, press 'RETURN' when 

yotl -~re read y• as the progr·am tuill start immediatel y . 
8. Once done, r ecord scores displ aye d on screen if desired. 
8. 

1 eJ. 

Yo u w ill be asKe d if y ou would 1 iKe to tr y again. 
t ~1pe • y •; if not t y pe ' N'. If }-' OU said '(ES; the 
will return to direction step 5. 
If yo u t yp ed NO, load an y o ther program you tu ish 

' Load "RA NDOM LETTERS",B' 
'Lo a d "SHAPES" , 8' 
'Load "COLORS",B' 
' Lo a.d " l•JORDS" , 8 ' 

If ::. o, 
Pt' ogr.::o.m 

such as: 

S tart at direction step 4 to operate any of these programs. 



Chart 2 

To operate Generator 1 or "G 1:" 

1. Be sure that you want to create a new sequence before ~ou 

attempt this program as the previous sequence will be purged 
from the memory. 

2. 

3. 

Type 'LOAD "Gl",S' and press return. 
correspond to the seque nc e you would 
the Visual Attention programs. 

Use Gl through G20 to 
1 iKe to generate for 

Ty pe the number of characters you want generated. This is 
typically 500. Press 'RetL~rn.' 

4. Type the ratio of correct responses to other variables that you 
want. Again, consult the Visual Attention programs or Table 2 
to determine which sequence and ratio you are gene r ati n g. 

5. The 9 en erato r L·J i 1 1 s t .:>.r t automat i c a 1 1 y and td i 1 1 d is p 1 ay the 
generated sequence in the uppe r left hand corner of the screen. 

6. T~1p e 'NEt.oJ' L·JI"•en done and then 1oa.d any program you l~ ish. 



Its~ 
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