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learn to sunding when

ronslders that 1t shatters ths old education maxim that girls learn

What we will describe is not a hypothetical

hut a practical, etviclent and economical one being vsed by children

in kindergarten through grade three. It is best

spect of reading and

to classroom insiruction, stressing the decodin
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i.e., reading for meaning, aesthetic

-

eaving the cummuni 2ation aspect

The Stanford-Brentwood resding program is no new miracle, It has
grown out ol yesrs ol experimentation and research, beginning in 1965
(for further information on earlier research see Af tkinson, 1968, and
Atkinson and Wilson., 1968) and today includLng programs in reading,

o

athematics, spelling drill, Russian, logic and Boolean algebra, and
a program teaching computer prograrming. New programs recently im-

plemented include language arts, remedial Eunglish for junior high

scnool, and language-arts for handicepped children. More than 3,000

students, from kindergarten to university, receive daily instruction
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coding may be defined as the rapid., if not automatic, assocla-

tion of phonemes or phoneme gr
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oups with their graphic repregen:

for example, the associatlon of the phoneme /&b/ with its graphic
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shape (or grapheme) ab, or the association of the phoneme /Pyb/ vith

its graphic representation abe. It was assumed, that (a)

5
E

learning to read necessitates learning a large repertoire ol these
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would Lo wornhwhile te teach reading as decoding o

Further assumptions were made about the appropriateness ol

T

computer-tased presentation. Frieg (l?bBQ p. 132) stated that learn-
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ing Lo make praphome-phoneme assoclations was not cnly necessary for
those learning to read, but that these associatior st become habits
so automabtic that the graphic shapes themselves sink below the thresh-
old of atZention. An eflective way for Lhese aszcciaﬁions to become

automatlc is by repetitive presentations for short intensive drill
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some, in

CAT instruction

learns with an ecase contrary to everyone's expectations. Added
the teletype is a hesdphone Jjack with a small-gain amplifier that

conveys a vocabulary of some 5,000 words. The cost of a daily 12-
minute session per student is about MGﬁ—-aﬂd even that figure could

be reduced i the system were dedicated to a reading program only.

What does 4D¢ per child per day mean? Given the a al number of

176 days & child is in school, it does ‘t take long to Ealculag;

congider that we are saying that for as
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(Meleome w0 ves

ragpords by Lyping:
(No, you typed M)
printa: i (We wanted 1)
L prints: R213 JOH Type 1)

by typing -d
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The program prints
last name:

JOHN SMITH

I
Tl

- on procedure and attempits to teach the manual skills regquired to inter-
act with the program, Following the terwinal orientation seztion,

the Reading Readiiess Strand attempts to teach a student to sign
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rather than time dependent.
After describin ng the curriculum strands, we will explain how a
teacher can use the computer Lo call up a clasz reperv or an individ-
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grafn_5 glves all the pertinent information a teacher needs to see where
4 student is making progress and where he iz having difficulty.

The program is divided into seven strands: O - Reading Readi-
ness; I - Letter Identification; IT - Sight-Word Vocabulary; ITI -~
Spelling Patterns; IV - Phonics; V - Comprehension;.VI - Language Arts.
In Figure 1 the strands are represented by horizontal lines and the
sections within a strand are represented by dots on the Lines. The
vertical arrows indicate at which point in one strand a student moves
to another strand,.

Students move through each strand in a roughly linear fashion.

Branching or progress within strands is eriterion dependent; student

]

proceeds to a new exercise within a strand only after he has attained

some (individually speci

e

terion in h

‘H-

fiable) performance cr: § current

exercigse, Branching between the gtrands is time dependent; a student
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moves from one strand to take up
certain (again, individually speciriable) emount of time regardless
of what ecriferion levels he has reached in the strands. Within each
strand there are progressively more difficalt exercises that are
ﬁesigﬁéd o bring students to fairly high levels of performance. The
criteria can Easily be changed and regearch studies are currently
underway investigating alternative procedures.

Entry into each strand is dependent upon a student's periormance

ﬂ—(\

irl earlier strands. Tor example, Lhe Letter Identiflication Strand
starts with a subset of letters used in the earliest sight words.
When a student reaches a pointin the Letter Identification Strand
vwhere he has exhibited mastery over the set of letters used in the
first key words of the Sight-Word Vocabulary Strand, he enters the
Sight-Word Vocabulary Strand. Entry into both the Spelling Patlerns
and the Phonics Strands is controlled by the student's placement in
the Sight-Word Vocabulary Strand. A student may work in several
strands simultaneously. Once he enters a strand, however, his advance-
ment within that strand is independent of his progress in other
strands,

Currently most students spend two minuteg in each strand and
thelr daily sessions are eight or twelve minutes. Although the time

each student spends in any strand and cthe length of' the daily drill

[

secsions are parameters that may be uniquely specified for individual
students or particular classes, a student may be stopped at any

point in an exercise either by the maximum-time rule for the strand

O
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aved in his record %o assure continuation from precisely the same

I

point in the exercise when that strand is next encountered.

The alternative approaches to time on strands and time on the
system allow the program to be manipulated sc that a "common front
can be maintained both for the classroom as a whole and for the indi-
vidual student's within-strand rate of progress. Table 1 1lllustrates

the various combinations possible in adapting the reading program to

classroom and/or individual needs.

Time on the Syatem

Fixed Variable
g _ — _
S Fired I I
Eé
& . T T - =
v _
P variable I1L Iv
Gé
- — — - ——

Time on both the system and time per strand can be either fixed
or variable. Fer instance, a student or class can be set to run for
&6 specific number ol minutes each day; or, if some student(s) is behind
the class, he can be allc =2d to run for a longer period of time on the
system so that he catches up to the strand sections where most of his
class is working.

The time the students spend on each strand can alsc be fixed at
a particular number of minutes per strand, or varied so that if a

O
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vrand is not on a paY wWiill the resi ol

e

on the strard can be varied so that e remains on that strand tfev

longer periads c¢f time or until he is working at & more unifiorm level
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the remaining six minutes among the other three strand:.

The strands are comprised of sections of curriculum items, aud it
is in these sections that a studéntlmust reéch criterion before pro-
gressing in the strands. Hach section 1s presenvsed in separate exer-

cises. In each exercise the items of the szection are presented in

Students receive instruction for the exercises by means of digi-
tized audio messages. A vocabulary of approximately 5,000 zounds has
been recorded and stored in digital form on the computer's magnetic
disk. The student inputs his responses on the teletype keyboard.

ce bar which
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When he has completed his response, he

urns control of the terminal to the computer for response evalua=-

it

re
tion. If the student discovers an error in his responge, he may

press the rubout key befo re  pressing the space bar and the entire
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record of the work complsted st the end ot his session. As mentioned

vocabulary appearing in the basal ftexts used in ihc Ravenswood

strict's primary reading program. In its revised (] 9'9) f'orm,
the Stanford reading program consists of a u*rlgulfw that complements
auy classroom initial reading series, Word lists were assembled from
major basic reading texts as well as recognized szight-word lists.

Using utility programs on the computer, these lists were compared and

gcreened for common occurrence and order of introduction. The result-

ing list provided the basis for the vocabulary and spelling pattern

This revised list of words used in the reading program was
placed on & disk memory file. Each word in the file is described

by four numbers that indicate the book and page number of first

occurrence in an initial reading series. A computer progran can be

used to construct sublists of words stored on the disk file., For

]

example, it is possible to have a list of all words in the series
ending in -in in order of first occurrence. EIxisting programs
written by stvalf membu‘ﬂ for other purpeses can be adaplted to

accomplish this with little difficulty. With one dictionary, it

onshruct other dictionaries using different

(9]

will be possible to

L

descriptive numbers. \ i
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Description of the Strands "

for the classroom and at the CAI terminal location, acquaint the

Strand O - Reading Readiness.

Il

Readiness materials, designed both

tu-

vy

dent with the system and teach him the manual skills required to inter-

act with the program. The Reading Readiness Strand progresses through

three stages over a three- to five-day period: . the Free Keyboard, the

Controlled Keyboard, and the Student's Name and Number. The first

stage, the Free Keyboard, is designed to familiarize students with

the

the

The

The

The

The

letter keys and the space bar.

stud=nt types.

student responds by typing:

= student responds by typing

the space bar:

student responds by typing:

student responds by typing

the space bar:

student responds by typing:
and the space bar:

The program responds to any graphic

Display on

the Printout

L

(Audio)

(Type any key.)

(Now type the space bar.)

(Look .at the printout.
You typed T.)

(Type any key.)

(Now type the space bar.)

(Good. Look at the
printout. You typed F.)

(Type any key and then
the space bar.)

{Look at the printout,

You typed 3.)

The second stage of the Reading Readiness Strand is the Controlled

Keyboard. The student, after instruction on typing the letter § for "same"

L7
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and D for "different,” is asked to type either S or D when presented

#ith a group of letters c¢rranged as a discrimination exercise.

Display on 7

the Printout (Audio)

The program prints: M M M (Look at the ietters.
Type 5 for same, type
D for different.)

[

The student responds by typing: (Yes, they are the

same . )

The program prints: M W M (Look at the letters.
Type S for same, type
D for different.)

[

The student responds by typing:

The program prints: /1] (No, They are dif-
ferent.)

The program prints: W M M (Look at the letters.’
Are the letters the
same? Type 8 for same,
Type D for different.)

The student responds by typing: D (Good, they are dif-
ferent,)

When the student has completed the discrimination exercises on
the Controlled Keyboard section of the strand, he moves on to stage
three of the Reading Readiness Strand where he is taught to sign—an
by typing his name and number. First, the student is instructed in
the typing of the letters in his first name. When he has mastered
those letters, he s taught the digits in his assigned number. These

are the numbers and letters he must use each timé he signs on the

program.
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intout (Audio;

The program prints: T (Type F.)

L
Lk
i
Ty
b
e
o
N
I
—
o
i
Lo
[
—_—

The student responds '
The program prints: Fe--

The program prints: R (Type R.)

s

The zhtudent responds by typing: B (Great!

The program prints: FR--

t=d
=y,

-
o

k=
o

The program printz:

ot
=
)
jut
=]
=4

The student responds by typi

The program prints: FRE-

L

The program prints: D (Type D.
The student responds by typing: D (Good.)

The program prints: FRED . (Let's type your

]

wﬁen the student has mét criteria on the letters in his fir

name and tne digits of his student number, he is instructed in the
gctual sign-on ?r@gedure, The program prints PLEASE TYPE YOUR NUMBER
AND NAME, and the student is led through each step of the zign-on pro-
cedure, receiving as he types appropriate audio messages. When he

has met criteria on ithe sign-on procedure, he is branched into Strand I -

Letter Identification,

il

Strand T - Letter Tdentification. The sequence of letters intro-

o

duced in this strand is determined by the sight-word vocabulary in the
early sections of Strand II. FEach letter is presented twice in the

Letter Strand. For the first pass through the alphabet, grouping of
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mize coniueicn. In &all cases, sectlons were designed to minimize
auditery confusien.

Three exercises are used throughout the Letter Identificationm : -
Strand. In the first exercise, a letter is typed on the printout and

the stud-nt iz reested to type the same letter.

Display on
ise 1 the Printout (Audio)

The program prints: T (Type T.)
The student responds by typing: T

The program prints: YES

The program prints: R  (Type R.)
The student responds by typing: R

. (Good.)

<
=
]

The program prints:

(Type M.)

=

The program prints:
The student responds by typing: N

The program prints: //// M (No, we wanted M,
Type M.)

The student responds by typing: M

The program prints: ' YES (Good.)

The exercise is repeated for still another letter. Random pre-

[

sentation of letters in a section continues until the student reaches
criterion for the first exercise, at which time he is advanced to the

next

LT

xercise in the Letter Identification Strand. The criterion

procedure ls either gll correct on the first pe  +hrough the section

20
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or two consecutive correct answers for each item.

Exercise 2 ' the Printout (Audio)
The program prints: R 8§ T (Type R.)
The student responds by typing: R

The program prints: YES (Great!)

£
o
-3
P
3
o
H
o

The program prints:

The gtudent responds by typing: T

L
=<
=
[y

The program prints:

After each presentation, the order of the three letters in the
display is randomly changed, and the exercise is repeated for another
letter. Upon achieving criterion for each of the lattér53 the student
proceeds to the next exércise! |

Display on
Exercise 3 the Printout (Audio)

o

The student responds by typing:

The program prints: YIS

! The student responds by typing: R

1<
=
]

The program prints:

The student responds by typing: E

The program prints: //]] T (No. Type T.)

=

The student responds by typing:

e
=1
]

The program prints:
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When the student achieves criterion on the letters in the section,
he proceeds to the second set ol
Throughout *the curriculum, if the student responds correctly, he

proceeds to the next presentation. If he responds incorvectly or

exceeds the time

m‘

allowed for a response, the teletype displays the
correct response and moves to the ﬂFKt presentation.

When the student responds éDrIECtlY; he receives randomly scheduled
audio reinforcement messages. In the beginning stages of program

isted of a tew commonly

m

con

[

ﬁev&logmeﬁtg these reinforcement messzage
used positive words, but as the dictionary has been enlarged and more
flexible utility programs written, it has become possible to include
a greater variety of eyp essgions. Programe now have reinforcement
messages with ﬁards appropriate to season and locale, and jargon
familiar to the children.

When a student meets criterion on 2 specific number of letters
(i.e., those rvequired for the firgt words in the sight-word vocabu-
lary of Strand IIL), he begins Strand IT. At this point, he works
simultaneously in both Strands I and II, but at different levels of
diffi ulty within each strand.

Strand IT - 5i ghtsWard Vocabulary. Strand II provides practice

on a vocabulary that i1s introdiuiced and taught in the classroom and
contains words common to the major basal reading texts. While the
classroom teacher introduces and teaches each word with both content
and picture cues, the teletype provides concentrated drill on the

word itself. Experience has indicated the usefulness of picture and
chtenL cues as well as the usefulness of repeated drill on the printed

word itself. .
: 22
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a paired-assoclate task.

L . £ e o 1. e o o ar . q Sl g I H
(writen word) Torms the basis of the exercises. The Tivst exercise

tWo cuss--the spoken word and the written vord:

Printout (Audio)

Tre program printsz: PEN (Type pen.)

The student responds bty typing PEN
The program prints: : YES

The program prints: . NET . (Good. Type net,)

The student responds by typing: NET

The program 1

e
=
I_li
=l
o
o
ey
-
L

&
ol
Eaine
o
=4
413
il
ot
o
e
o]
T
1]
s
gt

The program prints:

ml
=
=3
3

The student responds by Lyping:

&2

The program prints: //// EGG . (No.

1=
L]

The program prints: Y
! The program prints: EGG (Type =gg.)
The student responds by typing: EGG

The program printa: YES

rion for =ach of the words

—t
I
i

When the atudent has achisved erit

forming the sectlon, he begins Exercise 2:

ERIC 23
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frintaﬁ@ (Audio)

The program prints: PEN  NET IEGG (Tvpe pen.)
The student responds by typing: PEN
The program prints: . YES

(Type net,)

2\
3
]
=]
=
=
)
ol

The program prints:
The student responds by typing: NET

The program prints: : TES

As in Exercise 2 of the Lettes” Identification Strand, the order
of the items which comprise the teletype display is random for each
presentation. When the student has met criterion for each new word
in each of the two exercises, he proceeds to the next section of
vords and begiﬁs again on Exercise 1.

Remember that the student must meet criterion or exhibit- mastery
in each of the exerclses over all the words in the section before he
can proceed to the next section. |

ag;_l;;ff_“Spgl;;;g-Patt5§g§i The Spelling Patterns Strand is

St

designed to provide direat and explicit practice with English spell-

ing patterns and eniphasizes the regular grapheme-phoneme carfesp@ndences
that occur in the graphic representation of English. The spelling
patterns presented in this strand will be presented in the Phonics

Strand that follows. However, different words, unique to the Phonics

The following exercises are used in the Spelling Patterns Strand:,




Exerc] L
The progra

When the

within the

prints TIME and the

sponse.
The program
The student

The program

program
student

The progranm

Exercise 2

The student
The program

The student

program

The student

The program

Sections
such as kept,

pattern, ept,

zrudent dozs not respond
ime, Lhe program
corrzcel rea-

set time,

prints:

responds by typing:

prints:

prints:

responds by typing:

prints:

responds by typing:

prints:

responds by typing:

prints:

slept, crept.

phoneme, /ept/.

ds by typing:

SLEPT ERFT CREFZ

TIME

KEPT SLEPT CREPT

CREPT KEPT SLEPT

oy
pule)
e
<3

/—»
it

V":J

i
e
~
b
[

e’
e

Ly

(Audio)

(Type kept.)

oo
o s
po

o
A';ﬂ:_h g3l

w
Lo a
[ri———

jol
O]
= ot
T

]

(Fabulous.

Type crept.)

i

(Great!)

for this strand consist of a set of monosyllabic words,
These words embody the same spelling

which in each of these words corresponds to the same



Curand 1YV - Phorics. When the stwdent haz shown a ol a
gpzeified number of words in the Bpelling Strand by completing a pre-

determined number of

drili in phonics.

rain, we wisgh to emphasize that cach strand is geparate Urom every

=
]
m

il

other strand although strands are related. VFor example, entry into

Strand III ig dependent on tjé student’'s progress in and II Once a

student enter: a strand, he is allowed to proceed at a rate commensurate

with his ability.

Exercises in tThe Phonics Strand concentrate on initial and final
consonants and medial vowels. A departure is made, however, from tradi-

tional phonics oxercises in that the students are never required to

W

4

rehearse or identify consonant or vowel sounds in isolation. The smallest
unit of presentation is a dyed, i.e., a single vowel-consonant or con-

sonant-vowel combination.

The following exercises are used in Strand IV:
Final Consonant Digplay on
Exercise 1 the Printout (Audio)

The program prints: -IN -IT -IG (Type /%G/ as in
fig.)

The student responds by typing: G
The program prints: YES

The program prints: -IT -IN -IG (Good. Type /ET/

The student responds by typing: IT

The program prints: YES

ERIC 26
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ixercise 1 (Continued) (Audic)

| =3

(Tvpe /24
punmpkin.

h

=
(4G

program prints:

/ L

/ az in
)

The student responds by typing: I

T

The program prints: YES (Fabulous.)

In Exercise 2, the student types the full word. An example of

Exercise 2 for the initial consonants is as follows:

rintout (Audio)

‘ [
|
|
| e

Ixercisge 2

The program prints: DA~ MA- HA- 7
--D (Type mad.)

The student responds by typing: MAD
The program prints: YES (Great!)

The program prints: HA- DA- MA-

The student responds by typing: MAM
The program prints: ////HAM (No. Ve wanted ham.)

The program prints: DA- HA- MA-

--D (Type dad.)
The student responds v typing: DAD
The program prints: YES  (Good.)

The program prints: MA- DA- HA- ,
--LF (Type half'.)

The student responds by typing: HAT

The program prints: ////HALE (No. We wanted
' half.)

The program prints: HA- MA- DA-
-=D (Type mad.)

The student responds by typing: MAD
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he audio reinforeces Lhe o

srudent works with a gection ol

from a matrix of three sample words--two monosy

pozsible an ily identifiable polysyllabic word.

\|"[n
|._n

U’\
>) i

to be typed by the siudent 1s always taken from the

exemplars,

Strand V - Comprehen

two monosyllabic

13ion., When the ctudent has met criterion over

a spe

1T
ﬂ

V provides practice on the meaning of the words int

room and mastered by the

~lses are of two types:

e

\rji .

ol three words. Each wo

The pregentation consists

request to type the wor.

T

3
jay
1
m

The program prints:

The program prints:

rd is associated with one of several catego

tudent responds by &3

ified number of Strand IV sections, he enters Strand V. Strand

i

L‘ i
D\
£,
o
P

i
T
=
[
ot
o
T
[p]
=
m\
o
i
]

student in the Sight-Word Strand. The exer-

1) cat=gorization, and 2) phrase and sentence

PlEtLDH. A section in the first exercise consists of three groups

ie

=

o

of a display of three words followed by

of a particular category. Here is an example:

Display on
the Printout (Audio)
BGG MAN TAN (Type the word
that is a cclor.)
yping: T11

//// AN

(Type the word
that is some-
thing you can do.)

ON DOG RUN

The student responds by typing: RUN ~ (Good.)
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Exercise 1 (Conszinued)

The program prints:

The student responds by typing:. FARM

pe tha word that
tells where.)

The program prints: ! DOG RUM ON (Type

The student responds by typing: RUN

The program prinis: ////on (No, on is the word

that t=lls shere.)

The order of the three words presented is random and the target

word, with its assoclated category, is randomly chosen from the displayed

{4
I

words. If the program selects "tan" as the target word, the audio r
quests, "Type the word that is a color." Associated with each word is
an audio request to identify it. Whern the student nas met criterion in
a section of words, he proceeds to Exercise 2.

The second exercise consists of a section of three sentences (or
phrases) with one word missing in each. Displayed with each sentence
are three words--two are distractors and one correctly completes the
sentence. One of the distracvors is of the correct form class, but
is either semantically or syntactically unacceptable in that it breaks
a subcategorization rule. The second distractor is unacceptable both
semantically and syntacticallyi- The format of this exercise is as

follows:
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conscious ma

(fudio)

s

Ihe program prints:

The sztudent responds by typing: RAT
The program prints: YES (Good .)
The program prints: TOM PUTS ON HIS ---,

S10P PIG HAT  (Type the word that
correctly completes
the sentence.)

The student responds by typing: STOP
The prosram prints: ////HAT (No. Tom puts on his

hat.)

YOU CAN PET A ---,
DROP CAT RESTS (Type the word that
correctly completes
the sentence.)

The prog:wm prints:

student responds by typing: CAT

acy
&)

The program prints: YES Good.)

orrect, the audio repeats the completed

\H
310

er

When the response is inc
sentence correctly. When the student has reached criterion on the

cified point within the strand, he will enter

w[M
»m

1Ty
k
I
iy
I
H—l
{ir]
;:u
»ﬁ,u
m\
,D"
o
fy]

3@ an iches a spec
the Language Arts Strand.

Strand VI - Language Arts. Strand IV, which is to be implemented

in the near future, is a strand dealing with particular skills in

language arts. The strand

tery of the mechanics of sentence structure. From the

[

broad spectrum of skills involved in language arts, the reading staff ;

30
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with intvention of building a

of the exercises will be similar to those in the preceding strands

Digitized Audio

Digitized audio refers to a complex conversion process unlike the

familiar reproduction of sound via phonograph or tape recorder, These

y]’]

latter mechanisms are analog devices, i.e., devices

igital computers handle discrete

reproduce continuous inform

=
i
[
[
c
]

units of information. Speech waves are analog (continuous) informa-

v digital com-

[arg

be converted to digital form for storage

L
i

tion, and mu

(]

puters and reconverted to analog form for reproduction.
The analog-digital couversation for storage is performed by

"sampling" the speech wave, i.e., breaking it up ('chopping it') into

P
n...h
[
g
n_lw

I
=
I
L
o}
[
-
o]
=
i
[

a series of digits that indicate whether the wav
at given polnts. Analog-digital conversion is presently

stages. The original speech wave can either be live or ftape recorded--

[.l‘:h

‘ITCL

at present all input to the Stanford system is live. First a program

i

recelves the original wave filtered through a "band pass' that selects

.Qﬂly certain sound frequencies (500-2500) to adapt the sound wave to

telephone line conditions. This program samples ('chops up") the wave

6,000 times a second, assigning a‘digit between O and 63 to each
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phonepraph record) .

The digital-analug conversion process takes place during "run

o
T

[
[

time," i.e., as students operate ou the system. The call for & civen

gndioc message by the instructional progran directs the computer to

£ 4

bring the appropriste block of digital informetion from the

\['[’4
i
b
=
=
=
=
i
=

to one of the 2 k (2,0h8-computer-word) audio buffers in core memory .

From core the digits are fed to the multiplexer, which assigns them

at student terminals. Before leaving Stanford via individual telephone
linés, these audio digits pass through DAC's (digital-to-analog con-
verters). A two-part amplification system at each of the schools picks

log information and feeds it to ths headset at each terminal.

f
e
£
=
o
f]
o
n_l

One amplifier, adjustable by Proctors, controls minimum volume for all

terminals, while terminal amplifiers can be adjusted by individual

Figure 2 shows a chart that indicates the major steps in the
process described above,
S;:g;dl;ng

An important factor in any teaching innovation is the cooperation

ja

and enthusiasm of the classroom teacher. Often her approach determines

ot

the attitude of the student. As we look to the teacher for originality,

creativity and depth of presentation, so too the teacher should look to

32
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Dimgram of Analog-Dipital-Analog Process
CAI Reading Program

hand

pass
(500-2500 — e —

Master | frequencies) |6 bit sampling 1 bit sampling

Tape at 6 ke at 36 ke
@. e —— St 3 . =

Program I Program Il

2314 Disk

-

PDP-10
2 k Core
Buffer

/ Telephone

— — S Line e ——— N— —

Station School Student

Shift . DAC — o
Register [~ Fﬁ; Amplifier |=®| Terminal

(c::uéﬂcf 40) (aﬂrefjéf 40) (one of' L0) (m;é of 8) (Sﬁéfafghb)

Figure 2
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sablished for

voung cnildren to and from the location.

u

gcnedlized

1. 'The nams-card ms

al names written on it iz prepared and zer

classroom. When the zu

ety
Pe
a1

minutes per session and rthe number of suudents that can be assigned

to the teletypes each day. Thisz schedule can be set either at the

program,

1t has been obgerved that the children have little difficulty
in learning to operate the teletype. Paper replicas of the keyboard
the location of "the

students, the teacher

can determine how much classroom preparation is necessary. It has

been our experience that after the students receive an explanation

3h

R
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program and

student's printout of score, parcentages or grades. Thers is only a
1

numbers for each strand on which a student is working. Both primary

isting of accumulated time on the program, the date, and the seciion

r‘r

tudents working at grade level and remedial students pro oceed through

oy
m

0a

the program at their individual rates of speed.
The length of a daily reading lesson is twelve minutes, which

appears to be an ideal time pericd for primary students. This time

=

parameter can be adjust should there be such a need.

A complete status report for aﬁ entire class is avallable to a
teacher at any time. An example of this report appears in Figure 3.
When a status report is requested--which can be any time from any
student bterminal--and the program given a class number, a utility

tota

E’J

routine number of students in the class, and

el
b
P
I
r_".
r:‘ﬁ’
m
g‘

the name of the teacher., Then the program goes on to list, in this
order and for each student who has signed on to the reaiiLg program,
the number of minutes accumulated in the program, the section number
of the curriculum items he is working on in each stranc, a plus if

he was on the program that day,.his identification number, and his

L
“J1



CLASS 182 MRS. BRESLIN 7 JAN 70
31 STUDEANTS =-- BRENTWOOD SCHOOL

READING REPORT =-- TYPES + IF RUN TODAY

MIN L W PH SP CC CS
6143 6 1 0 O O 0 + 3023 ANDRE JONES
66.3 17 9 a4 a4 0 0 + 3232 VIZAR BALCITA
46.6 10 71 2 0 0 O 3233 JEROME BRADF ORD
63.8 1S 10 4 1 0 O + 3234 NATHARIEL CHRISTOR
28,1 8 S5 | 0 0 O 3235 VERONICA CROWELL
,43.0 8 4 0 O O O + 3236 RICO CONTERO'
57.2 14 7 2 0 0 O 3237 L1ADA FRANCOIS
77.0 1S 11 3 2 Q0 0 + 3238 ALFRED FRAZIER
S5.8 11 8 2 0 0 0 3239 RAMOR GIL
49.2 13 1 2 Q0 .0 O 3240 KRYSTAL GRIFFIN
5.8 13 5 ! o o ‘0 + 3241 MARCUS HENDERSON
23.7 7 3 0 0 0 o0 3242 FELITA BARRIES
72,9 16 9 2 0 0 0 + 3243 DWAYNE HOBBS
7142 14 9 1 0 0 0 + 3244 BARRY JORES
506 12 8 2 0 O O + 3245 JEAMETTE JOMES
39.3 9 6 1 O 0O 0 + 3246 CURTIS KING
17.1 6 4 0 0 0 0 3247 BETTYE LEWIS
570 11 6 1 0 0 0 3248 RICKY LEWIS
31.6 7 5 1 0 0 0 3249 RHONDA PAGE
322 6 a4 0 O 0 0 + 3251 CHARLES POLLARD
7¢4 4 I 0 O O O + 3252 KEITH RICHARDSON
60.9 13 9 5 3 0 0 + 3253 OMAR SORIANO
49.1 10 6 1 O 0 0 + 3254 LAM [ERRY
60,6 12 7 3 1 0 O + 3255 VICTORIA TORRES
49.3 12 6 2 0 0 0 '+ 3256 BOBBIE VICKERS
616 1S 9 2 Q0 0 0O 3257 PEYTON WATKINS
38.3 9 5 1 0 O 0 + 3258 YOLANDA WATTS
23.9 8 S 0 0 0 0 3259 TERRY WILKS
0.0 0 0 0 0 0 O 3982 MARIETTA WOMACK
62.9 14 7 2 0 O 0O + 4474 GARY ODLE
6.0 0 O 0 0 Q 0O 4475 LI5A JOSEPH

AVERAGES
48.8 10 A !
MINIMUMS 2
Ted4 4 1 0 0 0 0
MAXIMUMS 2
77.0 17 11

2
L= ]
o

L
L
o
L

Figurs ¥, On-line Utility Program
S Class Information
- Reading Program

o ' ' T
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A report on an individual =

-
‘ e
lgo availlable Lo the Soache

See Fipure W for an illustration o the student's report. When a

5ts information on a student,

(131

Ip)

teacher r

student's name, class, grade and studeni number, the section number,

and

tions. T

otal number of minutes he has been on

the reading program. At a glance the teacher can note a student's

TX
LA

"U

ogrY

data give an accurate, up-to-date evs

as well as an indication to the teacher of

reteaching.

Concluding Remarks

in a strand, and the particular items in the exercise. The

uation of the student's progres

3
I
[
1]

%

the areas in need of

]

It may be evident at this point that the CAI program described

above is in no wvay intended to replace the

classroom drill-and-practice routines.

L]

Some of our optimism in this regard 1
among teachers from different schools whoses

lessons in the reading program. All of the

fnd
=l

teacher. On the contrary,

based on a recent survey
students took daily CAI

teachers had positive



INDIVIDUAL

STUDENT NO: 3232
3232 VIZAR BALCITA

L=17 A v Y

W=9 WATER WARM Was
PH-4 -1G6 -I7T -IN
SP-4 LOG DOG FROG
CC-0
€C5=0
ACC. MINst 66.3

Figure k.

STUDERNT

On-line Utility Program

For Individual Student

Reading Program
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Teelings about the program; close to ninety percent felt that CAT
allowed students maximum individualization in learning. Although half
: of the teachers were uncertain about whether students learned facts
faster in classroom groups or with CAI, they all agreed that teletype
7 programs provided important Arill routines for material the teachers

:é initially presented in class. Again, ninety percent hoped the program
would continue in their schools.

Seventy perceﬁt of the teachers were emphatic in:expréssing their
views that the cﬁildren interacted well with the program: the children
did not feel isolated or neglected by teachers; the alert student; was
g quick to catch a missed cue by the machine and the slower student

gradually learned to comply to the program's request for a response.

lThis brings.us back to the students' viewpoint. We note that in CAI
as opposed to classroom procedures, & wrong ansver is never a defeating
public promouncement. In CAL, the computer never makes Judgments,
Lo never frowns, scolds or becomes impatient, and always greets a student
with a cheerful, "Welcome to reading!"
| As the program now works, a child is on the system for about

“3'= twelve minutes per day., This time is neither arbitrary nor fixed,
but was found to be the necessary time to maintain the students, on

a class average, at grade level., Given longer periods, children could
advance nore rapidly. Another pDésibility would be to have slow
learners spend more than twelve minutes per day on the program, either
extending the single gession or having more than @ﬁe session per day
so that those studénts who vwere lagging behind the norm could be

brought up to the class average.

39




O

ERIC

Aruitoxt provided by Eic:

i,
L
=

The twelve-minute pericd was thus selected as & minimum time
malntaining our particuler studenis at grade level in reading. It i

important Lo note that .his time period did not tex the young children's

it
m

spun of attention. In fact, in one experiment individual students have

i,

run on the system for as much as 36 minutes. per day ard the rate o

progress per hour was equivalent to that of three individual fwelve-

minute

interactive form of readl=zg instrustion show little evidence of habitu-
ating or losing interest in Lhe Eask.:

Allow us to polnt out again that this program is experimental. It
is a research tool from which we learn and are ablé to act ﬁp@n day by

day. TFeedback from the teachers and the students, as well as the

i

0
[
}-..J
(]

response data we are cting and analyzing, will permit us to work
out, better optimizing procedures for exercises, branching among strands,
distribubtlon of review exercises, and programming subroutines that.

improve the presentation.

ducation reform

Wil

President NWixon remarked in his special message on
not. too long ago that, "Achievement of the right to read will require
a national effort to develop new Qﬁrricula and to bhetter apply the
many methaés and programs that already exist. Where we do not know
how to solve a reading problem, the National Institute of Education
would undertake bhe research. Bub offen we find that someonc does know
how, and the Instlbute would make that knowledge available in forms

that can be adopted by lozal schools.'

Lo



We propose that the CAI progren
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children in gv

gcale ftryout in & metropolifan cf

through three, regardless of background, have the same oppertunity for
daily CAI sessions. The cost of the program, given total commitment,

would be less than the 4O¢ per child per day quoted above. No costly

l'II

building program would be necessary. In fact, no new buildings at all.

The equipment necessary for the program could be housed in the present
pnysical plants. DNor would extensive teacher training be reguired.

I

With regard to indivic’iualizati@ﬂ3 not only does CAI achieve greater
individualization in the poriion of the curricujum it tea ches, but it
allows the teacher freedom to achieve greater individualizatvion in her
om teaching. The total increment of individualization, there-

cla

3r

o]

T

fore, 1g greater than the sum of what CAI and the teacher can achive

{ alone.

| Admittedly then, the low 1g”Ll of rgading,is & national problem.
Everyone concurs that I&Wblﬂé that level of reading is an admirable
goal. We fail to see that a great abyss separates the problem from
Lhe goal. The technology and basic science necessary to solve the

; problem are aLIEEd} in hand. There is no question that CAI in initial
reading is & feasible and cost efflective way to reach the goal.

!
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