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ABSTRACT

This project attempts to address the topic of visual attention
via the use of microcomputers. In some children, learning is
impeded by attention deficits, We propose that a method

of increasing the capacity of visual selective attention may
improve the ability to learn. Programs were written for pre-
school and elementary age children with a timed answer approach
where the child must attend a computer screen and answer with
the Keyboard. We presume a therapy regime with these programs

may improve visual attention and most importantly learning.



INTRQOUCTION

Attention has been said to be a prerequisite for learning (12. Stated
another way, learning requires selective attention as at any given
moment, a person receives stimuli from a great many sources and
through every sense receptor. Visual, auditory, tactual, Kinesthetic
and proprioceptive nerve fibers are constantly carrying impulses

which often demand conflicting, mutually incompatible responses (2.

As an entity, attention is difficult to address because it is complex
and consists of sewveral facets, including arousal , capacity, and
selective attention. This project attempts to address the topic of
selective attention, specifically wisual, and its potential relation
to learning. If attention can be improved by some method in the early
pre—-school and elementary wears, the ability to learn may be enhanced.
Lahaderne ¢ 1963) reported that school achievement at the sixth grade

level is positively related to attention to instructional stimuli (3).

An effective method of establishing visual selective attention

capacity would be useful in the endeavor to address the impact of
enhancements of attention on academic achievement. Pre- and post-
treatment documentation is a prerequisite to adequate program evalua-
tion. As such, the use of microcomputer generated programs to probe

visual selective attention has been proposed (4),



PURPOSE

The purpose of my project was to determine if proven and accepted
visual attention microcomputer programs, originally wWritten for
the Radio Shack TRS-82A microcomputer, could be adapted and expanded

for the Commodore 64 microcomputer (C-64).



METHODS AND DISCUSSION

The C-684 was chosen for this project because of its wide availa-
bility, acceptance, usze by many school systems including Big
Rapids, use in homes, low cost, and features for multi-color

graphics and sound.

Praograms were written with a timed answer approach where the
child has to identify certain given wvariables presented in a
sequence of objects or letters on the computer screen by
pressing any Key an the Kevboard. This concept was based

tatecs: measures of attention might be a simple

1]
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on literature which
motaor respanse 1ikKe pushing a button to be made on the occasiaon
of the appearance of a readily discriminable stimulus. Also, the
use of simple motor responses, which require 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 orne to
study attentional processes relatively unconfoundsd by learning.
Furthermore, when one analvzes data from groups of subjects, ane
can use statistical methods of control for such artifacts as

individual differences in fatigue and motivation.{3)

Utilizing these concepts, the basic TR5-88 programs used a sequence
of single letter presentations where the child had to identify the
variable "AX" by hitting any Key on the computer Kewyvboard. This
basic program was converted to C-684 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 taskK with minimal learning involved might help increase
attentional sKills, specifically wisual, 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 any Key on the
Keyboard at the presentation of the variable "AX." With the C-8684,
features were added such that sequences of up to 5880 letters could
be presented at any time interwval, any time presentation, and any
number of characters. Also, the C-84 color capabilities offered
the opportunity to incorporate a white background, black border,
and blacK presentations resulting in high contrast. The sesquences
presented are scored by the computer while the exercise is operating.
The number right, number wrong, percent right 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 "AR", an incorrect or
urong answer 1is recorded. Similarily, 1f 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 =low sequences for the child or even quickKer paced sequences
for increased difficulty. 0Of course, the frequency at points 1s too
slow to Keep attention or toco fast to answer before the next charac-

ter is displayed.

The different raticos of AX's to single letters available yields
ancther way to control difficulty. The more the AX's and opportuni-
ties to respond, I presume it is easier to Keep attention. The
criginal programs used 1 to 18 ratios. My programs have two 1 to

1a's, and one each of 1 to 7, 1 to 5 and 1 to 3 ratios available.

Other ratios are easily incorporated. The abowve ratics are arbitrary.
The program at one point offers five choices faor ratiocs. The operatar
chonszses which ratio. Then the stored programmed sequence ratic is

used from computer memory or disc storage.

In summary , the operator has these options when running the Visual
Attention "“Letters”™ program: the time of presentations, time
between presentations, number of presentations, and ratio of the
given variable to the other letters=s. The aperator also iz askKed
her/his name. The return button is pressed when the subject is
ready to start, At the conclusion of the exercise, the scores are
displaved and the subject is asKed if s, he would likKe to try again.
If so, the program starts again at the beginning with all the above
options available, If not, the computer 1is ready for any other pro-

gram., See Chart 1| for the computer directions to operate "Letters."
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Generators 1, 2, 3, 4 and
To generate and store the sequences for "Letters," five érograms
were written which randomly generate sequences with any number of
characters and ratioc of correct to incorrect responses. These
programs are called G1, G2, and so on. Written inte "Letters,"”
"G1" and "G2" correspond to the 1 to 19 ratioc of correct to
incorrect responses. "G3" is 1 to 7. "G4" is ! to 5 and "GS" is

1 to 3. If the "G" programs are used, the previous sequence
generated or stored is automatically wiped out of memory. This
avoids filling the disc to capacity with unneeded sequences, of
course, once sequences are generated, there 1is no real reason to
change them unless a particular random sequence appears quite

"unrandom. " See Chart 2 for computer directions to operate "G1."

RANDOM LETTERS

The secand 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 this
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, number of presentations, ratioc of presentations and
choice of five sequences are available., The scores are calculated

as before.



Gl, G2, G3, G4 and GS
The =ame generators are uszed for the program with the ratics of

two 1 to 1@'s and one each of 1 to 7, 1| to 5 and t to 2 ayailahle,

WORDOS

The third major program is "Words." This yses the same concept

of "Letterce" except that the =subject identifies a target word

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

black border and letters on white backKground, the subject chooses
the arbitrary word "BLACK" out of possibilities of the words black,
red, green, yvellow and blue. Again, sequences of up to 502 words
can be used with choices of interval time, time of presentaticon,
and ratic of incorrect to correct words. The scores zre computed
and displayed at the completion of the exesrcise. This praoagram was

written to add wariety to this concept of treatment for attentional

deficits.

@

Gi6, Glv, G18, G133, G208

To generate the "lWords" sequences, G116 through G20 were written.
They generate sequences of up to S9@ characters with any ratio of
correct to incorrect responses available. These programs generate

and store the sequences to be used by "Words.,"

SHAPES
The fourth major program is "Shapes." Here =equences of shapes

are prezented. The subject chooses the arbitrary triangle shape



out of a sequence of triangles, rectangles, circles, diamonds,
and pluszses. These shapes are placed at center screen blacK on
the white backKground. The same blacK border is present. Any
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-684 offers the option of creating

the shape presentations.

Ge, G7, G8, G3 and G1@
Generators G6 through G180 were written to create and store the
sequences for "Shapes.” Any number of presentations up to S8

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

COLORS

The last or fifth of the major fprograms is called "Colors.™" Here ,
using the C-64 color capabilities, sequences of colored blocKs are
presented at center screen. The subject is to identify the arbi-
trary black blocK and press any Key when it 1s presented in a
sequence of black, red, blue, yellow or green blocKs, Any number ,
time of, time between or ratio of blockKs can be used. The score is
calculated at the completion of the exercise. The color is vivid
offering quite a stimulus on which to attend. This might be the

easiest of all the programs.

G111, Gl2z, G133, G149 and GIS



Generators 11 through 15 generate the colored blocK sequences.
Any number up to S@@ and any ratic of correct to incorrect variables
may be generated and stored. As in all, when a new sequence 1is gen-

erated, the old is erased to save disc space.

Table 1 summarizes all of the programs written. Table 2 =s=hows what

ratios correspond to each generator.

The main thrust of this project was to orient myself with the work

and procedures needed to write optometric computer programs. The
potential exists toa test these programs and use them in an educational
ar even private practice situation. It would be interesting to
evaluate the programs in an order of difficulty and also determine

if the options of interwval and presentation times alang with different
precentation ratios have any effect on performance. 0f course, the
main goal of any further work would be to determine 1if any of these
pragrams can derive improvements in a child's wisual wigilence, and

therefore school performance.

Since all of these programs use the same basic concepts, expansion
would be quite easy. For example, making any of the programs

inte a random screen placement mode might increase the difficulty.
Also, other shape and color wariations could be developed. The
mus ic or sound capabilities of the C-684 offer auditory or even

yisual —auditory programs possible.



CONCLUSIONS

With the conversions of certain commands, it was indeed possible
to convert TRS-82 language into C-E4 programs. With much further
work, it was possible to expand and improve the basic visual

attention programs.

The experience I have gained is very valuable as I now Know that
almost any wvisual training or optometric program can be written

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

business aszpects to records to wisual training to patient education.

The potential is limitless.



NAME OF
PROGRAM

Letters

Random

Letters

Shapes

Colors

Words

All offer:

--up to 588 presentations available,

GENERATORS

G1,G2.,G3,

G4, and GS

Gl.62,63,;
G4, and GS

G6,G7,G8,
G3, and G118
G1l1l,G612.613

G149, and GI1S5S

616,617,618,
G138, and G229

TABLE 1

TAFGET TO
BE IDENTIFIED

AX

Ax

triangle

black
block

the word
BLACK

OTHER
YARIABLES

rectangle,

J

circle,

diamond and plus

red,
and vellow

the

bllue ,green,

words red blue

green and vellow

SPECIAL
FEATURES

original
program

random screen
placement

computer
generated

shapes

vivid colored
presentations

variety to
create more

interest

--five different sequences with ratios of correct target to other
variables available,

--ratios of
--any time of target presentation and time
in milliseconds,

1 to 19,

and

i1 te V.

1 to 3, and

1 to 3,

interval

betueen

--scores caoamputed and displayed at the completion of every exercise.



Table 2

Generators (ratio of correct to incorrect variables)
Generator Ratio Visual Attention Program

G1
G2
G3
G4
G5
GB
G7
G3
G3S
Glo
G11
Gia
G13
G14
G15
G168
G17
G18
G138
G280

(]

"Letters" and
"Random Letters"

o0

"Shapes "

Q0

"Colors™"

00

"Words "
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Chart 1

To operate "Letters:™®

1.

2.

3.

q.
S.

19.

Set up Commodore 64 with disc drive and color monitor. Turn on
switches.
Insert "Letters" disc label side up and with label toward front
of disc drive.
Tyvpe: 'LOAD "LETTERS",8'. Then press 'RETURN'.
Once the computer says 'READY', type 'RUN'.
YISUAL ATTENTION will appear. You will be asked time of
presentation in milliseconds, time wanted between presentations
in milliseconds, and the number of presentations. Type wvour
desired entry and press 'RETURNMN' after each entry.
Type vour name wmhen asked and press 'RETURN'.
After reading the directions on the scresn, press 'RETURN' when
vay are ready as the program will start immediately.,
Once done, record scores displayesed on screen if desired.
You will be askKed if ¥ou would 1ike to try again. I+ 50;
tvpe 'Y'? if not twpe 'N'. I¥f vyou said YES, the program
will return to direction step S.
If you typed NO, lcad any other program vou wish such as:

'Load "RANDOM LETTERS",8'

'LLoad "SHAFES",8'

'Lead “COLORS™ . 8¢

‘Load "WIORDS" .2
Ztart =zt direction step 4 to cperate any of these programs.



To

Chart 2

ocperate Generator | or "Gli"

Be sure that you want to create a new sequence before you
attempt this program as the previous sequence will be purged
from the memory.

Type 'LOAD "G1",8' and press return. Use G1 through G288 to
correspond to the sequence you would 1iKe to generate for

the VYisual Attention programs.

Tvpe the number of characters vyou want generated. This is
typically S00. Press 'Return.'

Tvpe the ratio of correct responses to other variables that vou
want. Again, consult the Yisual Attention programs or Tahle 2
to determine which sequence and ratio you are generating.

The generator will start automatically and will display the
generated sequence in the upper left hand corner of the screen.
Tvpe 'NEW' when done and then load any program yYou wWish.
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