INSTRUCTION IN INITIAL READING UNDER COMPUTER CONTROL:

THE STANFCORD FROJECT

by

.R. C. Atkinson, J. D, Fletchef, H. C. Chetin, and C. M. Stauffer

TECHNICAL REPORT NO. 158

August 13, 1970

PSYCHOLOGY SERLES

Reproduction in Whole or in Part is Permitted for

any Purpose of the United States Goverrment

INSTITUTE FOR MATHEMATICAL STUDIES IN THE SOCTAL SCIENCES
STANFORD: UNTVERS TTY

STANFORD, CALIFORNTA







INSTRUCTION IN -INITTAT READING UNDER COMPUTER CONTROL:: -
- THE STANFORD PROJECT*
“"R. C. Atkinson, J.:D. Fletcher, K. C. Chetin, and C. M. Stauffer :

“Btanford University
Stanford, California

The low level of readlng among a dleproportronately large humber
of Amerlcens ig a natlonal problem of the flrst prlorlty The problem
is hot a gimple one. And 1t touches everyone--not only the chlld fall-
ing . behind his grade level or a child’'s anxlous parents and hls Con=
e01entlous but over- ~taxed teaoher‘ The problem ig not.conflned to the
ghetto, to the Appalachlans or to the Indlan reservatlons The perlph-
_-ery of the problem ever wrdens to 1nclude the young person who falls the
'college entrance exam and the mlgrant Worker whose near 1lllteracy ~
‘prevents him from experlenclng Job and/or economic securlty |

No cne doubts the problem 1s of natlonal proportlons and that 1t
1s grave° But can it be solved° ‘Ceh any mode of teaching be 1n1t1ated
go that chlldren 1nd1v1dually and as a.éroup, maintaln a yearlp-gréde
level in readlng and pass the requlrements of the etandardlzed tests
used through the school systeme? Restated u31ng the accepted testlng
'methods, how can chlldren be taught readlng so that they progress grade

by grade and not Just pass through".or ”sllp by”¢

*This research as been supportéd in pert by;the'Natiohel Science
Foundation under Grant NSFGJ-443X,




We mnot only think the problem can be solved, but believe we have

‘the means to solve it:  &.computer-assisted instruction (CAI) reading
program developed at Stanford University.. This particular program has
been running for two years in the Ravenswood School District of Last
Pale Alto, California, and the resulfts indicate that the program could
have profound consequences for ihitial reeding instruction throughout
the country. Our data have already demonstrated that boys can and do
iearn to read as qulcklﬁ as glrls,. Thls fact alone is astoundlng when
 ene con31ders that it shatters the old educatlon maxim that glrls learh
.to read faster than boys | | o

" What we Wlll descrlbe is not a hypothetlcal 'yeg- 1f but” program,
.but a practlcal, eff1c1ent and economlcal one belng used by chlldren
ﬁln klndergarten through grade three It is best descrlbed as an adgunct
to classroom 1nstructlon, StTESSlng the decodlng aspect of reading and
leav1ng the communlcatlon aspect; 1;e., readlng for meanlng, aesthetlc
empathy, enjoyment,.etc.,lto thetaecher° ” |

N The Stanford—Brentwood readlng program 1s no new miracle. I% has
grewn ocut of years of experlmentatlon and research, beglnnlng in 1965
”(for further 1nformat10n on earller research see Atklnson, l968, and
AthinsonkenleiiSen,.19685 and teda& including pregrame.in reedihg,
' hethematiee, spelling arill; Rﬁseian, logic and Boolean aigebra, and
.e progreh.teeching cehphterlﬁrogramhihg. New programs'recently“ime
plemented include 1ahgueée arte, rehedial Ehglish for junior high
schocl, and langeage-arts for hendicapped children., More than 3,000
students, from kindergarten to ﬁniversity, receive daily instrﬁction

from a central computer housed at Stanford University. Telephone
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wires have“provi@e@.the ponnectiens:frgm“tpe_computer tqlsﬁudent
terminal devices as far away as Washington, D. C. |

Space;does.nqt permitxuewpo.giveﬁa eemprehensive review Qf Qur,
prev1ous research nox. is 1t fea51ble to rev1ew the 1mportant research
deone in recent years by psychologists and educators concerned with the
readlngyprph;emji ;n_essenpe,‘e;}_ﬁhegr;ee about the'teachrng of read-
Aing face the problem: hgwrtolﬁeaeh,reading sO that.§he ehildreq move
301, n0t lock-step, Dt s IGivicuals, unique and separate, yeo
sdvance yith thelr group fo becone literste aults.
Rationale .

An the,development of & eomputer-based-curriculumIforminitial

reading, &a. number of operatlonai assumptlons were made that should

be cxplicated, The reading staff assumed, along with Bloomfield (19&2),

Cerrq}l.(l96h),.£rree_(;963),{egd_ethereg4ﬁhat_§wo:magor aspecﬁs of
reading;are chmgnieaﬁien;(reaq;pg_fer_meaning, aesﬁhetic.empa#hyélr
enjoymenrqzetef) and Qeceding. _T@e_eog@unieatien eepecr Qf_reeéing
-seemed beeﬁ_presented_ig,the_claesroemiby a.humerwteeeher ir eorerhﬂﬁ
sort oﬁ_dia}ogueamode,:and_the_dech;ng aspect of reading seemegrbeer
presented by a computer-in a consistent drill 0?\3139t19e:m§dé7_gr?é
wajor;emphasis of this curriculum, then, is on read_i.ns. aS_‘deCO.d:?Fﬁé;'_
._Decoding may pe_deﬁiged ae_thebrapid,_if_@opﬂautemetic, eseoeief
tlon of plionenss or pioneie. groups with their 8ra9hi6.f¢p?esent5?59n$s
for example, the association of the phomeme /ab/ -W;L_t_h its ‘greﬁph-ﬁ.c:
shape_(Qr.grapheme)tab,_pr,rheAegsoeietion.of.thecpeeﬁeme /eyE/ rith
ite.greéhieirepreeepﬁgtipn_abe,,_It_ras aesumed,.therefore,rrhat (5)

learning %o read necessitateg learning a large repertoire of these




"erapheme-phoneme” associafiond; or that (o) learning %o read is

significantly facilitated by hcquirihg ‘s’ lafge Humber ‘of these BEso-
cistions. Togebher with Fries (1963) and Ruddell (1966), the staff
'declded that 1t would be worthwhlle to teach readlng as decodlng to
'1n1t1al readers. .

Further assumptlons were made about ‘the' approprlateness of”
computer based presentatlon : Frles (1963, p. 132) ‘stated that Tearn-
1ng to make grapheme phoneme assoc1atlons was not only necessary for

those learning to read, but that these’asseéiatiens st beédmé”habits

.so automatlc that the graphic shapes themselves sink below the’ thresh-
old of attentlon - An effectlve way for these assoc1atlons £0 become
automatlc is by repetltlve presentatlons for short intensive drill-
ﬁperlods Wlth the students glven 1mmed1ate knowledge of results ‘after
each of thelr responses. Such drill’ can be accompllshed effectlvely
at this‘sime:by'anﬂiﬁdividuaiizedncbmputer;assisted”drill program.

‘“Sineelﬁhe-eﬁéhasis in this program is on the regular grapheme-

phonegetcorresﬁendences'(or "spelling patterns™) of English, the
cﬁéiiéulum cah;be congidered an'aﬁpropriate'adjuneﬁltb‘an&'éiassroom
initisl veading series, The initial curriculum, prepsred in the fall
of’lééé;‘waélclese1§‘iinked'to‘%hé three basal reading texts then’
Eeiﬁg used in the district's primary classrooms and Was programmed as
"£h£ée'5s§££5£e series,” The Stanford reading curriculum currently
used is o carefully consbtructed program based on the most frequentiy
asea'vocéﬁulary*iﬁsmagbr*}éaaiﬁg fexts and sight-word lists wnich-
were scanned by utility computer programs for common’ eccurrences and-

order of 1ntroductlon.



Individualization of Instruction

i tiiIn beaching reading there are many. factors to be considered and
many ‘variables that . can be manipulsated. . For inglance, we.can experi-
ment with ‘such things' as the presentaticnuofﬂfhe alphabet--which letters
should be presented first to:avoid sound and: sight confusion yet alleow
for early grouping to ferm words for-phonetic .and graphic: instruction.
In:the end, however, the overall effect of. these manipulations are. small
compared to one single and outstanding aspect of CAL instruction: .

_individualization.. - -

Individvalization, ‘then, is the cver-riding consideration,
‘Granted-that one can manipulate the curriculum and even manipulate ..
the children in a teaching-model;'These7strategies beconme -insignifi-
caht,%howeVEr,'ﬁif the virdstruction is not.sulted on almpment-to-moment'
basis ‘to the.child's needS'and_abilities;‘ Computer-assisted instrue-
tion -provides an answer. As the resulis of CAI -instruction become
more:gubstantiated .through testing and. data. collection, it does not.
seem too preposterous -to contend that the-idealized Greek tutorial -
system of the one-to-one basis of .the tutor-student .(the tutor here
being the teacher .plus-CAI) is closer . .to-being realirzed today. than it
has:for cenfuries.

.- Computer-gssisted . ilnstruction as-a research tool hag been around
for years-and has had its share of problems. It is-encouraging to.
note; however, that:.the péssimism surrcunding two aspects of CAI-- -
cost and depersonalization--is beginning to disgipate. We would like

to say a few words atout each -of these: aspeclts.: -




From the beginning, most people involved with CAL have been .. -
reaiigtic about its-high:costs, ~Nevertheless, people were. opbimigtic
and -felt ‘that as'equipment: design bécame: more standerdized and: pro-
“-duction methods more efficient, the cost would be less.. These reduc-
tions in €ost have, in fact, ‘taken place. "Also, in the beginning,
many-of us beliéved that the more hardware employed: the better, and
-there was an abundance of expensive innovations. It has become in-:-
creasingly ebvious that some very sophisticated teaching strategies .
can be Implemented using quite simple and inexpensive equipment.-
Some of the original,. conmplex and expensive tools have  passed . on
while some, in more perfected forms, have been incorporated into ... .-
CAT ‘ingtruction as useful, ‘instructive aids to CAI. -

‘- For our® own part, we have found that simplicity has been ‘the ...
“angver . ‘The -éasily operated Model 33 teletypes are ideal. for both. .
experimental and pedagogical purposes.  Even the youngest schogol-- .
child gquickly learns to ‘typeion the keyboard--in fact, the child. ... -
learns with an‘ease contrary: to everyone's expectations.. Added to- .
the telétype is a ‘headphone jack with a small-gain amplifier that -
~éonvey5'a-vocabuléry'of“someHS,OOO words. The cost of a daily 12+ .-
minute sessicn per student is about hoﬁ——and even that figure could
be~reduced if"the~system.WEre dedicated ‘to d-reading program only.,
What doés 40¢ per c¢hild per day mean? Given the actual number of
176 days a child is in school, it doesn't take long to calculate
ho¢ %176 days = $70. -Consider that we are saying that for as:
little as $210 a child can maintain grade level in those three . -
initial end, what we consider, crucial years of his reading instruc-

tion. B



‘Léet us turn now to the subject of depersonalization. :There are
those who consider that the widespread use of CAT will contribute to
the gross depersonalization so often.predipfed Tor.our-highly: techno-
logical, densely ﬁopulated gociety.. We feel that the opposite is
closer to the truth., Thée kind of individualized instruction CAL. can
offer assists s child through rapid acguisition of reading sgkills to
enlarge hig literate comprehenSion of hig envirvorment and hig self.

A description of a contemperary classroom and the role of CAIL to
assist the teacher might help to demonstrate.what we mean as a rebut-
tal to the depersonalizatidn theory. Let us observe a hypothetical.
claSs;' Firsf, look at the cloek. If the bime is between 8 a.m. and
8 p.m., you mey be sure somewhere in our fifty states what we describe
is ‘taking plaée;

-A?teaéher.is instruéting'her class of thirty er more. in, say,
spelling*for'a*lS— or 20-minute period; -She uses chalk and blackbeard,
pencil ‘and paper, ag do her c¢harges. Although she explains what' ghe
writes, and ofﬁen hag the students repeat her examples, she is unable,
of couise, to detefmine cach child's comprehension level. - Some days
she saveg a portion of the fime for a test drill.  The children take
'paper and pencil and she dictates the spelling words. While doing

'this,'She may stroll up and down the aigles and observe here and-

there the children's responses, She prefers mnot to interrupt the
enbire class Lo poinﬁ out individual errors.. After the test, she

relies on conventional modes of correcting mistakes: the children

mey correct each other's papers, or their own, or the teacher may




collect the papers, correct and return them to-the children after a
few days.

Keeping in mind such factors as time lapse between instruction.
and testing, between testing and reviewing, and not forgetting the
ratio of one teacher to thirty or more students, i1t would seem that
the students' language Jearning mede and the reinforcement of their
learning, leaves much to be desired. Begides, what's to keep the
‘children from gazing out of the window or simply phasing out of
spelling drill altogether?  And are we not presumptuous Lo expect one
human being to understand the unique. problems of thirty or more
children let zlone differentiate, instruct and reinforce the learning
“'of each ‘individual student? Yel, we are presuming just that when our
voices join the chorus of, "Why aren't our children learning to read?"

.~ We-have not digressed. from- the matter of depersenalization. Over-
‘crowded classrooms end overworked-teachers are the ingredients of
depersonalization.: What we are suggesting as a counber measure is
“CALY in other words, individualized instruction for & brief period.
each day on a reading program designed o accommedate individuals
according to their unigue needs.

" .For a moment, let ug return to the classroom we have. just viewed.
Suppose ab different times during the schoel day a different portion
of the cléss was excused Po atbend CAL. Experience has shown us e
that: the children look forward to these sessions, In a recent sur-
vey the children participating in the CAL reading program were
agked To rate the program on a 1 to 5 scale. Fifty percent of the
students gave 1t top rating; 25 percent gave 1t the second rating
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which was that they liked the program; of the remaining 25 percent,
only 5 ‘percent said they did hbt.iike it while 10 percent said, "It's
wokay but T'd rather be cutside playing!"; and the remaining 10 pércent
had 1o opinicn.

Interestingly enough, those étudents less advanced than their
peers were among the most enthusiastic. Thit is seldaﬁ'the césé.in
a classroom milieu where thosg,;tudents who lag behind the group ére
i-often painful;y self-conscious of this fact. -Let us ﬁote that é com-
puter never ”pgts a gtudent down" for a wrong answer or, no matter
how foolish his answer might seem or how often he ié wrong exposeé
him to the sglightest form of rldlculen_ o )

Initially, the student 51ts down to the teletype, adgusts hlS head
set, and signs on." Each student types R (for reading), his number,
and his first name. At ane'the program responds by typing his last
name. When the child signals.that the name is correct by:typing the
space bar, the program begins at tﬁe pOint where the chiid terminated
hig previcus gession, B

Or, iﬁ it is the ghild‘s first time at_g teletype terminal., which
can be any_day‘of any week of the school &ear;.a proctor or teﬁcher’s
alde assists the child in getting acquainted with the prttedures The
first strand (strand is the term used to de51gnate a component part of
the 1n1tlal reading program) ig éalled the Readlng Readlness Strand
VOn the teletype paper or prlntout the chlld recelves typed messages
that are more fully explained by the audlp. After the.program has
rehearsed the student in tﬁe sign~on procedure, thé fqrmat for.the
Reading Readiness Strand looks-like.this: - o |

9




V.Displéy on
. vthelPrintout . . (Audio)

.. {Welcome to reading)

Type your number

and name

The studentlresﬁeﬁae?eystypihg:. ."Rél3hJOH o

o e e :(fﬁﬁe N)'
Thesete&ent.reépondeytr trpiﬁéﬁnhT.”"RéIBJJGHM.”'M' .

R o : (o, you typed M)
The program prlnts B S “"'(wé wanted N) ~
The Program Prlnts S R213 JOH B (TYPG'N)
The student responds by typlng i) B
.. after RR13.JOH. - ;. ... . ... Rel3 JOHN
(Good)

The pbrogram. prints John's. . . e I

last name : " R213 JOHN SMITH '

The program now proceede to the p01nt o
‘...in the -lesson where John last
“terminated. ‘

The teletype rep031tlons after each response " When John is”
correct in hlS response, he receives from tlme to tlme an audlo"

message such as good e

great oY another pOSltlvely relnforclng
message before the program proceeds to the next exercise.

| The Readlng Readlness Strand covers ail the aspects of the 81gn—
on trocedure and attempts to teach the manual skllls requlred to 1nter—

act w1th the program FollOW1ng the termlnal orlentatlon sectlon,'

the Readlng Readlness Strand attempts to teach a student to sign
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.himself on the program without proctor supervision. To leave the
Reading.Readiness Strand and enter;the next;st?and——the ietter Tdenti-
ficationustrandﬁfa student must pe%form thefsign—on procedure with no
more than one errcr. This strand differs from all others in thaﬁ
branching from it is criﬁerion depénﬁent'rather than time dependent.

After deééribing thé-curriculﬁm strandé, ﬁe.wiil éxplain how a
teacher can ﬁse'ﬁﬁeIéOﬁputer to ca}l up.a_class report or an individ-
ﬁal student’'s report. She is never more thén a feﬁ moments away from
evaluating the class or examining'the individual child's lessons and
Egowing the area in which the chiid is expefiencing the greatest
degree of difficulty. The printout, although it dées not glve grades
- or percentages as it wés.éuf inten£ion'to kéep this an 'ungraded" pro-
gram, gives all the perilnent infdrm@tion_a teacher needs to see where
a student is making progress and whére-he is having difficulty,

The program is_divided.into seven straﬁds: 0 ~ Reading Readi~
~ness; I - Letter Identification; IT - Sight;Word Voc?bulary; IIT -
.Spelling Patterns; IV - Phionics; V - Comprehension; VI - Language Arts.
In Figure 1 the strands are represented by_hprizoﬁtal 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.

étudents ﬁove through each strand in s rough}y linear fééhion.
Branching or p?ogress Within strands 1is criterion1dependent; & student -
proceeds to g new exer@ise within a-straﬁd oniy after he has attained
some (iﬁaividuéllj speéifiéble) pérfbrmaﬂce“critérion‘in his cﬁrrent
exerclgse. Branching between the strands is time dependent; a student-
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- Figure 1. "Flow Diagram of-

the Reading Curriculum



mgues'from one strand to teke up where he left off in another after a
eettain-(egain5,individually:specifieble)-amount of:time fegafdless
of what criterion levels-he1hes,reachedﬁinfthe strands. . Within each
__strand-there arerprogresSively-more difficult_exereises that .are
5designed to_bring students'to-fairlY:high-levelssof performance, .The
eflteria cdn.easily be-ehanged;and;research:studies~arelcurrently
underwayiinvestigating-elternative‘prOCedufes,t' |

-Q;Entrj-into_eaeh stfand:is:dependent upon.eystudenth performance
'in:earlier-sttands. For'exemple,.the Letter Tdentification Strand.
h‘starts with a subset of letters used in the earliest sight words.
When a student reaehe"s a poiﬁt“jii‘the Letter 'Zdentification Strand
vhere he has exhlblted mastery over the Set of letters used in the
flrst key words of the Slght-Word Vocabulary Strand he- enters the
SlghtJWord-Vocabulary«Strandu -Entry-into both: the . Spelllng Patterns
‘and the Phonlcs Strands 1s controlled by the student s placement in
~ the Slghthord Vecabulary Strand A student may work in several
strands simultaneously. Once he ‘enters a strand, however, his advance-
ment withih that strand 1s independent 0? hig prog:ess in other
strands. | | | | | L

Currently‘most students spend two miputes in each strand and

.thelr dally_se$s1ens_are e;ghtfor twelve m;nutes, Although the time
._each student spends in any strand and the length of the dally arili
sesglons are parameters that may be unlquely spec1f1ed for 1nd1v1dual
1students_or pertleular_classes, a student_may_be stopped at any

point in an exercise;either'by~the'maximum-time_nule for theIStrand



‘or by the session-time 1imit. However, sufficient information is
saved in his record to assure continuation from preCiseiy the same
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-so~that a;''common front'
can be maintained both for the classroem-as a whole and for the indi-
vidual student's within-strand rate of progress.’ Table 1 illustrates
“the various combinabions possible in- adapting ‘the reading program to

classroom and/or:individual needs.

Time on the System

» . Fixed  Variable
. . . T
& .

[£]

o " .
P Variable | . III, : v
o
H

“Table 1.

Time on both thé:sy5£ém and time per strand can be either fixed
or variable. For ingtance, a student or class can be set to run for
5 specific number of mirutes each day; or, Lf soms student(s)’ is behind
“the clasg, he can be alloved to run for a longer périod of ‘time on the
Systém so that he catches up to the strand sections where most of his
..ﬁlass.is working1  | !
The time the students spend on esch strand can also be Fixed at

a particular number of minutes per strand, or varied so that if &
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gtudent's performance in one strand is not en.a par with the rest of
the class and he is lagging behind in.that strand, the time he spends
‘on. the strand can be varied so that he remaing on fhat strand for
longer periods of time or until he is working atl a more uniform level
through ali the strands. For example, if a child who spends twelve.
minutes on the system with equal times of three minutes on each of the
four strandsg he is working on, is found by hig teacher te be lagging
far behind in one strand, his teacher can asgk the program to increase
‘his time on that particular strand to, say, six minutes and distribute
-the remaining six minutes amcng the: other three -strands.

The strands are comprised of sectiong -of curriculum items, and it
is in these sections that a studentnmusb;reach_criterion before pro-
‘gresging in the Straﬁds; “Bach sectlen is presented.in separate exer-
ciges.” In each exercise the items of the section are pregented ;p
random order untll the student has achieved a criterion. Alstgdent
who already knows the material may leave the exercise after as little
time as 30 seconds.

Students recelve ingtruction for the exercises by means of digi-
tized audlo messages. A vocabulary of approximately 5,000 sounds has
been recorded and stored in digital form on the computer?s.magnetic
disk; The student inputs hls responses on the teletype keyboard..
When he has completed his response, he presses.the space bar which
returng control of. the terminal to the cém@uter for response evalua-
#ion, If the student discovers an error in his response, he may
press the rubcut key before pressing the space bar and the entire

problem will be presented again for a second trial, If a student
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presses the rubout key too many times before entering a response, -
“he Peceivés-a "too many rubouts" message. The student has a printed
record .of the work completéd at the end of his session. As menticned
above, first-grade children adapt quickly to using the keyboard and
have 'no difficulty in typing the relatively short responses required.
Originally, the ctrriculum preparation adhered strictly to the
Yocabulary ‘appearing in the: basal texts used: in. the Ravenswood
"Schocl'Diétrict‘é"primary reading program. In its revised (1969} form,
" the Stanford reading program consists of a curriculum that complements
any classroom initial reading series..  Word lists were assembled from
major basic reading texts as well as recognized sight-word lista.
“Using ubility programs on ‘the ‘computer, these lists were compared and
“gcreened for common oceurrence-and order of introduction.- The result-
ing list provided the basis for-the vocabulary and spelling pattern
strands,
' Thig revised 1ist of words used in the reading program was -
placed on a disk memory file. Iach word in the file ig described .
Lbj four numbers that indicate the book and page number of first
occurrence in an initial reading series. A computer program:.can be
used to construdt sublists of words stored on ‘the disk file. For:-
example, “it is possible to have & list of all words in the series-
ending in -in in order of “first oceurrénce. :Existing progrems
‘written by staff members for other purposes can be adapted to
accomplish this with little difficulty.  With one dictionary, it
will be possible to construct other dictionaries using different .

descriptive numbers.
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Description of thé:Strands

Strand O - Reading Readiness. Readiness materials, designed both

for the classroom and at the CAI termlnal location, acquaint the stu-
dent w1th the system and teach hlm the manual skllls requlred to 1nter—
'Tact w1th the program The Eeading Readiness Strand progresses through
three stages over a three- to five-day period- the Free Keyboard the
Controlled Keyhoard and the Student's Name and Number The flrst
‘fstage, the Free Keyboard, is designed to familisrize students with

-the letter keys and the gspace bar. The program responds to any graphic
the'student types.

Display on

the Printout ~ (Audio)
(Type any key.)
-'ttThe3student responds by typing: T (Now type the space bar.)

The student responds by typing _
Chen Tl uthe gpace bar: o - {Look atthe printout.
: You typed T.)

(Type any key.)
The student responds by typing: - “F.o .. (Now type the. space bar.)
The student responds by typing - : . T
. the space bar: (Good. Look at the
R R TR =7 - printout. You typed F.)

. {Type any key-and then
the space bar.) -

The student responds by typlng: 3
S “and ‘the space bar:. ... .~ (Look at the printout.
You typed 3.)
The second stage of the Reading Readiness Strand is the Controlled

Keyboard. The student, affer instruction on typing the letter 8 for "same"
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and D for "d@ifferent," is asked to type either S or D when presented

with & group of letters arranged as a digcrimination exercise.

- Display on . . - ...
the Printout (Audio)
The program prints: - . VM:'M'-M' : (Loék at the leﬁﬁéfs.
SR - S S el . Type .8 .for same, type
D for different.)
The student responds by typing: g (Yes, they are the
The program prints: - .- .~ M WM -(Look at the letters.

Type S for same, type
D for different,)

The student responds by typing: 8

The program prints: - - . - /717 (No. They are dif-
. L o ferent,)'
The program prints: : W M M - .. (Look at the letters.

“Are the letters the
. same? Type & for same,
Type D for different.)

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

©. When the student has completed the digeriminstion exercises on
the Controlied Keyboard section of the strand, he'moves:on to stage -
:;three'of.the Reading Réadiness Ptrand ﬁhere:he ig taught to sign-on
© by typing his namé and number. Firsﬁ, the student is instructed in
_the typing of the letters in his first name. When he has mastered
-those letters, he is teught the digits ih hié»aésigﬁed nﬁmﬁér. ‘fheSe
are thé numbers and lethers he must use each fime he signs on the

program, -

18




Display on

. the Printout  (fuaio)
The program prints: . F B (Type F.)
The student responds by typing: F . (Goed,)_ .
The program prints: = e B |
iThe program prints: . R (Type R.)
The student responds}by_typigg; ,.R L _ (Great!)
The program prints: . FR-- “
The program prints: ‘ [ B (Type E.) ..
The studen® responds by typing: E
The program prints: .. TRE-
The program prints: D (Type D.)
The student responds by typing: = D (Good.) -
The program ﬁrints: FRED - - (Let's type your

name again.)

When.the student has met criteria on the letters in ﬁis:first.
name end the‘digits of hig gtudent number, he ig instrueted.in the:
actual 51gn on procedure The program prints.PLEASE TY?EIfOUR NUMBER
AND NAME and the student is led through each step of the gl gn ~on pro-
cedure,'rece1v1ng as he types appropriate audio messages. When he
has met criteria on the sign-on procedure, he‘ie branched into Strand I -
Letter Identlflcatlon

Strand I- Letter Identlflcatlon, The sequeﬁce of letters intro-

duced 1n thls strand is determlned by the 31ght-word vocabulary in the
early sectlons of Strand 1L, Each letter is presented tw1ee in the

Letter Strand For the flret pass through the alphabeta grouplng of
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letters in sections was designed to minimize vigual confusion. For

the second pass through"thelhlghébét, grouping was designed to maxi-

mize confusion. In all cases, sections were designed to minimize

auditory confusion.

Three exerciges are ugsed throughout the Letter Identification’

Strand. In

the student

Exercige 1

The progranm
The student
The program

The pregram

wThe . student

The program

The program

The student

The program

The student

“The- program

the first exercise, a lebber is typed on the printout and

is requested to type the same letter.

Display on
the Printout ~ o {(Augio) .

prints: O . AType T.)
responds by typing: T

prints: . YES

prints: o Roeoo o en (Type R.)

responds by typing: R

(R

.prints: YES (Good.)

.ﬁrints: - - M A ffype.ﬁ;)
réépQﬁdS by typiné: | IN‘  o Co -
frinfs;“ S :?////:M ” ﬁtNé; We”ﬁaﬁted M.
S : - ' o “Type M.) . -

responds by Typing: . M -

prints: & Con YRS - . (Good.)

The exerclse is repeated for still another letter. Rahdom”pre;

sentation of letters in a sectioﬂ"bohtinueslunfil”%hé $tudent reaches

criterion for the first exercise, at which time he ‘is advanced to the

next exercise in the Letier Identificatibh Strand. The ériterion

.procedure is elther all correct on‘the firét pags througﬁ=the section
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“or two consecutive correct . answers for.each item,

Exercise 2
The program prlnts
The.student responds by typlng

The program prlnts,
~ The program prlnts
The

The program prlnts

student responds by typlng

. Bisplay on coo e
the Printout (Audio)
Ros T (1ype E.)
| . T
eYE$ ” (Great!)
5 ﬁ T (Type T.)
;
YES

After each presentation,;the'Order'of the three letters in the

display is randomly changed, and the exercise.is repeated. for another

letter,

proceeds- to the next exercise, -

Exercise 3

The student responds by typing:

The program printe:

The student responds by typlng'

The program prlnts

The student

The program prlnts

The student

© The program prlnts

responds by typlng

responds by typlng.

Upon achleving criterion for each of the letters, the student

Digplay on - IR :
the Printout (Audioc)
| (Type 5.)
. ST
O yas
| (Type R.)
R " o
YES
- (Type T.)
VI (o Type T.)
T .

YES
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When the student -achieves criterion.on the. letters in the section,’

he proceeds to the gecond: set of letters
7 Throughout the currlculum, 1f the student responds correctly;‘he

proceeds to the next presentatlon If he responds 1ncorrectly or
exceeds the tlme allowed for a response, the teletype dlsplays the X
correct response and moves to the next presentatlon. | R

When the student responds correctly, he recelves.randomly.scheduled
audio reinforcement Messages « In the beglnnlng stages of program
development, these rcinforcement messages consisted of‘a few:commonly
used positive words, but as the-dictionary has been:enlarged and more

" flexiblerutility programs written, it has become possible to include

“ioa-greater variety of expressions.  Programs now: have reinforcement .

messages with words appropriate to season and-locale,.and.jargen.. -
famlllar to the children.

When a student meets“crlterlon on a specific number of letters.
(i. e.; those required for the flrst words in the 51ght word vocabu-
lary of gStrand IL}, he beglns Strand II. At thls pornt he works -
slmultaneously in both Strands I and IT, But at dlfferent levels of
dlfflculty within each gtrand.

Strand 11 - Sight~Word Vocabulary; Strand II prov1des practlce

on a vocabulary that is 1ntroduced and taught in the classroom and
contarns words common te the major basal readlng texts° Whlle the
‘classroom teacher 1ntroduces and teaches each word w1th both content
‘and nlcture cues, the teletype prov1des concentrated drlll on theiﬁ
word 1ltself. Experience has 1nd1cated the usefulness of plcture and
content cues ag well as thelusefulness of repeated drlll on the prlnted

word itgelf. .
22-



The vocabulary 1s presented in sections of words in twe different

exercigses. Each exercise takes the form of a paired-agsociate tagk.

The_aSSOCiation of’ the sound (spoken word) and the visual stimuiusg

(written word) forms the basis of the exercises. The First exercise.

gives the student two cues--the spoken word and the written word:

Exercige 1

The
The

The

The.

The.

The

The

“The.

The
The
The
The
. The
The

The

program

student

program.

Program.

student.,
program
program
gtudent
ﬁrogram
program

student

_program

Program
student

Program..

prin%s:

responds by typing:

prints: .

prints:

responds by typing:

brints:

prints:

responds: by. typing:.

prints: -

prints:

:resppnds_py_typing:

prints:

prints:

responds by_typing:

prints:.

Digplay on
the Printout

PEN

FEN

- NET

EGG

EFF

- YES

YES

/1] Eee

NET

NET

EGG

GG

23
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forming the section, he begins Exercise 2:

(Audio)

(Type pen.)
(Good. Type net.)

(Great. Type 8gg.)

(Nof‘ Eeg.)

(Type net.}

(Type ege.)

‘When the student has achieved criterion for each of the words




Diépl&y 6n

Exercise 2 .- Sy o w0 o the Prinfeut . . . . (Budio)
The program primts:  ~~  © PEN NET EGG © - (Type pen.)
The studenf'feéﬁohﬁé by typing: = sl pEr ‘

The program primbss. ~ =~ Ui T 0 yRpg

The program prints: - f"r' NET PEN  EGG (Type peti)
The student .responds by tyﬁing;h_ NE?__( R

The program prints: _ o . iES

Ag in Exercise 2 of the Letter Identification Strand; the ‘order
of the itémslwhich comprise thérfeletype'display is random for each’
presentation. When the student has met ¢riterion for each new' word
in each of the two eXerciéés, he proceeds to the next section’ of
ﬁbras and'begins again on Exercise 1.
Remember thet the student must meet criteérion or exhibit mastery
in each of ‘the exercises over all the words in the"éédtion*bEfSTe'he
can prbcééd to the next section.

Strand IIT - Spelling Patterns. The Spelling Patterns Strand is

designed to provide direcf‘and explicit practice with English spell-

iné pdttéfnsiand emphasizes the fegular grapheme -phoneme correspondences
that occur in the graphic représéntatibﬁ36f English.  The 8pelling
patterns presented in this strand will be presented in thé Phonics
Strand that follows. _quevey,_differgntvwor@sa_unique_to the Phonics
Strand, are used in that strgnq,h | o

The following exercises are used in the Speliing Patterns Strand:
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Exercise 1

The program prints:

When the student does not respond
within the set time, the program

prints TIME and the correct re-

sponse,

The

The

“The

The

The

The

The

The

The

The

The

The

such as kept, slept, crept.

program

‘student

Pprogram
pregram
student

program

. “Exercige 2

student

program

student

program

student

prograrm

prints:

responds by typing:

prints:

prints:

respornds by typing:

prints:

responds by typing:

prints:

responds by typing:

prints:

regponds by typing:

printe;

Display on - - -
the Printout

SLEPT KEPT CREPT

TIME - CREPT

o KEPT SLEPT CREPT

KEET
- YES
CREFT KEPT SLEPT
SLEPT
- YES

Display on
the Printout

KEPT

YES

 SIEPT

YES

CREPT

YES

" '(Aﬁdio)

(Type crept.)

(Type kept.)

(Type slept.)
(Good..)

(Audie) -

(Type kept.) -

(Fantastic.
Type slept.)

(Fabulous.
Type crept.)

(Great!)

Sections for this strand consist of a set of monesyllabic words,

These words embody the same spelling

pattern, ept, which In each of these words corresponds to the same

phoneme, /ept/.

25




Strand IV - Phonics. When the student hag shown a mastery of &

T

_spe01f1ed number of words 1n the Spelllng Strand by completlng alpre;dﬁ
determlned number of sectlons in that strand, he beglns Strand IV w1th‘
drill in phonics. o . ‘ o -

Again, we wish to emphasize that éénh‘éﬁféna is?sénnféée:fnnnﬂénery
cther strand alﬁhough'strands’are.rélated. for example, entry into
Strand IIT is dependent on the student's progress.in Strand II. Once. a
student enters a strand, he is allowed to proceed at a rate commensurate
with his ability.

Exercises in - the Fhonics Strand concentrate:-on-initial and final
consonants and medial vowels. A departure is made, however, from tradi-
tional phonics ekercises in that the students are never reguired to
reﬁeafse:or,identify conSonanf nn:yowel sounds in isolatien. Qﬁhe;smal;est
unit of presentation is a dyad, i.e., a single vowel-consonant or con-
sonant-vowel cembination.

The follow1ng exerclges are used in Strand IV:

Final Consonant Dlsplay on

Exercise 1 : the!Printout -. - {fudio).

The program prints: ' ~-IN -IT -IG (Type /EG/ as in

ST fig.)

The student responds by typing:. el IG o

The program prints: = YES

The program prints: -IT -IN G (Good., Type /EIT/
. 3 - ' e . as.in fitl)

The student responds by Lypings - v -« . I

The program prints:; - oo suesl s owe CYES
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Bxercise 1 (Continued)

The program prints:

The student”responds by typing:

The progrem prints:

Display on
the Printout

-Ig -IN -IT

YRS

(Audio)

(Type /EN/ as in
pumpkin,) °

(Fabulous.) -

Tn Exercise 2, ﬁhe.student typeé the'full word , ‘Ah'example'of' -

" Exercise 2 for the initial consonants.isxas follows:'

Exercisge 2

The

" The
The

The

The
The

‘The

The
The

- The

The

The
‘The

The

“program

student

program

program

"student

program

program

student
program

program

student

program
program

student

prints: - -

responds
prints:

prints{

responds
prints:

prints:

responds
prints:

prints:

‘responds

prints:

prints:

regponds

by typing:

by typing:

by typing:

by typing:

by typingﬁ
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Digplay on
the Printout l(Audio)
DA- MA- HA-. L
--D (Type mad.)
. Do :
YES (Creat!)
" HA- DA- MA-
o CM {Type ham.)
MAM -
J///BRM (No. We wanted ham.)
. DA- HA- MA-- S
--D (Type dad.)
DAD
YES (Good.)
MA- DA- HA-
--I#F . (Type half.)
HAT N _
////BALF (No. We wented
. half,) :
HA- MA- DA~ _
--D (Type mad.)




As in Strands I and II, the student works with a section of
specified:ﬁﬁits. The student ﬁﬁsf;meet criterioneféfieeeﬁﬁeeﬁ-ef”did&é
iiﬁ'the;exe_x;eiee'before pfeceeding.%o the next set.

The audic reinforces the sound values with randgmlyleeleeted examples
from a matrix of three sample words--two monosyllabieﬁepd_ee then as
p0551ble an ea511y 1dent1f1able polysyllablc word However the word
to be typed by the student 1s always taken from the two monosyllablc
eXemplars. o .‘ o

Strand V - Comprehension;r;When the student has met criterion over

a spe01f1ed number of Strand IV sections, he enters Strand V. . Strand -
.V provides practlce oﬁ the meaning of the Words lntroduced in the class—
room and mastered by the student in the Slght-Word Strand The exer-
cigeg are of two types. 1) categorlzatlon and 2) phrase and Seetence.
completion. A section-in £hé flrst exercise con51sts of three greups:
of three words. Fach word is essociated with one of several categories.

' The presentation consists of a display of three words followed by & ¢

request to type the word of a particular categery. Here is.an example:

Digplay on

Exercise 1 : the Printout -~ - . . - '(Audio)
The program prints: EGG MAN TAN o (Type. the word

that is a color.)
The student ‘Fesponds by typing: TIN
The program prints: : st o/ 1/ /TAN . (No, tan is a

color.}

The program prints: ON DOG RUN ~ (Type the word

that is some-

-~ thing you can do.)

The student responds by typing: RUN (Good.)
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Display on

Exercise 1 (Continued) ° - -  the Printout (Audioc)
The program prints: ' FARM TART HAND (Type the word
_ : : " that is a place.)
'The student responds by typing:_ ' FARM
The program prints: DOG RUN ON (Type the word that
_— e tells where.)
The student responds by typing: ' RUN

The program prints: . - - - - ////oE (No, on is the word
. o . that tells where.)

The ofder of the three words presented is random and the target
word, with its agsoclated catégéry,_is‘féﬁdoﬁly chééen from the displayed
ﬁordé.” if.the ﬁrogram selects "tan" as tﬁe target'word, the éudio re-
qﬁests, ”Type the word that is-a color," Aésociated with each word is
..qn.aﬁdio réqueSt.to.identify it. When the student has 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 missiﬂg in each. Displayed with each seritence
are three words--two are distractors and one correctly completes the
gsentence. One of the distractors is of the correct form class, but
is either semantically or syntactically unacceptable in that 1% breaks
a subcategorization rule. The second distractor is unaqceﬁfable both
_gemantically ang syntactically,_ The format of thislexercise_is as

follows:
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S alaten o Display on s EEeE L vadooro
Exercise 2 T s e Printout  (Amdis)

;ﬁThg‘pngramjpfints: " THE --- RAN TAST,

RED COT RAT (Type the word that
CEEes 0 e niderrectly completes
the sentence.)

The ‘student ‘responds by typing: RAT

1

The program prints’: YES ot o i(Goed, ) ralT e

" "The program prints: TOM PUTS ON HIS wcw'o

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

The student responds by typing: STOP

The program prints: ﬂ. ////HAT (No, Tom puts on hlS

‘The program prints: " . YOUSCANSBET A -o-ye w0" w0
DROP CAT RESTS . (Type the word that
. correctly completes

_-the sentence.) .

The student respends by typing: - CAT .

The program primts: . . . .. .YBS. . (Good.). -

B Wheﬁ'Ehéxrééﬁéﬁseiis:iﬁcdrfeét;.tﬁé;éﬁdio feﬁééﬁéufﬁé”caﬁﬁiétéd"
seﬁfénCé‘ébrfecfiy; When the éfudenf.héébfééchedicrifefién on the
t;xéréise ahd.réécﬁésvéﬁgbecified point within thé“éfféﬁaj%ﬁe:ﬁiil'enfer
e Laberiads hte tadadl e b o |

‘ Sﬁfaﬁd$VI'—‘Léﬁéuagé Ar%é; Stfand”IV;'ﬁﬁiéﬂL{é fbhbé‘imﬁléﬁéﬁtéd

in the near future, is a strand dealing with particular skills in
language arts. The sbrand's exercises are designed to initiate a
congcious magsbery of the mechanics of sentence siructure. From the

broad spectrum of sgkills involved inllanguage arts, the reading staff
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chose to place special emphasis on those areas identified as particu-
lérly troublescme for handicapped‘children as Wwell ag children from
dépressed enﬁironments, Practice will be provided in a number of areas
inéluding:. (1) English idioms that are often misused; (2) endings and
order of medifiers; (3) tense agreement witﬁ Intention of wuilding. a
?eﬁertoife of teﬁéés;”(h) proper use of suxiliary verbs. The format

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

Digitized Audic

| 'Digifized audio referg to a complex conversion procegs unlike the
faﬁiiiar reprodUCtion of sound via phonograph or tape recorder. These
' laﬁﬁér'mechanisﬂs‘are analog devices, i.e., devices which store and.
repfoduce‘coﬁtinﬁous-infbrmation. Digital computers handle discretbe
Units of information. Speech waves are analog (continuous) informa-
tién,”aﬁd must Be:converted to aigital form for storage by digital com-
' pﬁtérs and reconverted o snalog form for reproduction.

" The analog-digital con#eréation for storage ig performed by
"sampling" the speech wave, i.e., breaking it up ("chopping it") into
a series of digits that indicate whéthér”ﬁhe wave 1ls higher or lower
at given points. Analog-digital conversion is presently done in two
gtages. The briginal speech wave can elther be live or lape recorded--
at present &ll input to the Stanford system is live. First a program
receives the original wave filtered through a "band pass' that selects
”1oﬁly certaln sound frequencies (500-2500) to adapt the sound wave to
telephone line conditions. This program samples ("chops up") the wave

'6,COO'times a”second,:assighing 8 digit between 0 and 63 to each
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sample {i.e., 6 bit resolution). A second_Prog;gm_takes this_temporar-
ily stored output and samples 36,000 times a second, assigning either
1L or 0 ("up" or. "down")--i.e., 1 bit r:esol.utio'n_at_%kcﬂ. This .jf.inal
aigitel output is stored on an TAM disk (the digital equivalent of s

\

phonegraph record). .

The digital-analog conversion. progess takes place during “run

time,"

i.e., as students operate on the system, The call for a given
audio message by the instructional program directs thg computer tph;

- bring the appropriate block of digital information frﬁﬁuﬁhe‘23lh aisk

- to one othhe.E_k,(2,0487computer~word) audio_bufﬁeys,in:cgre MeMOry .
From core the digits are‘fed_tq.the:multiplexer,ﬁwhigh,assigns ;heﬁ_

to one of 40 station shift registers that_ccntrol‘phe_ho_audio units
at student terminals.. Before leaving Stanford via individual telephone
-lines,. these audio digits pass through DAC'S (digital—ﬁo—ana;og:coq—
verters). A two-part amplification system at each of the schools picks
up the analog information and feeds it to the headset at each terminal.
. One -amplifier, adjustable,by Proctors, controls minimum volume_fgr“all
terminals, while terminal ampiifiers can be adjusted by individual
students.

. Figure 2 shows a chart that indicates the major steps in the

- process described above.

Bcheduling

An important:factor:in:any ﬁeachingrinnpvation is ﬁhe cogperation
~and enthusiasm of the,glassroom.teacher. Oﬁﬁeq_he; approach:determines
the attitude of.the student. As we look to‘the_teacher.for originality,
creativity and depth of presentaticn, so toc the teacher should look Lo
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Diagram qf_AnalogﬂDigital-Ana;og Process

CAI Reading-Progrmm_ B

band'
pass
{500-2500
‘Master | frequencies)
Ta
tape .

Program I

Progrem 1I

6 bit sampling
" at 6 ke

1l bit samplin

at 36 ke -

IBM
1° 2314 pisk

. PDP-10 ...

2 k Core
" Buffer

Mulitiplexer

Telephone

- Figure 2
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CAI as a relisble tool to speed and smooth the learning process, free-

_ing her to go beyond the more routine esséntiald’in the classroom.

Once scheduling arraﬁggﬁénté héﬁéuﬁeéﬁ}made with the principal
and the director of the CAL facilities, a regular routine should be
established for the students. lﬂ_the-teletypeslare'in another buiid—
ing or a‘greatidiéténce from thé-ciaéé?oom, aﬁtéﬁéherﬂs aide;gfééﬁ

older student can escort young children to and from the locdtion. Where

g numbef‘gf.téfmiﬁéis ars a;éiléﬁlé;‘aé in the East Palo Alto Séhbol,
large groups can be ségédﬁled{_ In schools with one or twe terminals,
individual. classroom procedu?és‘éﬁstfbé'dgvelOPed, A list of names
written on the blackboard inﬁigating ordei of departure has proved
successful. The name-card ﬁéthod pan'alsb be used. A card with sever-
al names written on it is prepared;and serves ag a pass to leave the
classroom, When the student féﬁﬁfﬁs;:heihands the card tc the next
person on the card. Whiche%er pf&;qagfe¥is chosen by the teacher
for her class, it should beééﬁe.aﬁfeéééﬁiished routine.

Another asgpect of sche@uling;is_;he:trade—off between the number

of minutes per session and the.number of students that can be assigned

toc the teletypes each day. ?hi§rschedulé can be set either at the
individual student or at the class lefel'by the program.

It has been observed that the chlldren have 11ttle dlfflculty

.1n-learn1ng Lo operate the teletype Paper repllcas of the keyboard
{glve students ¢lassroom practlce ln rememberlng the locatlop Gf the
letters,: U51ng hernlntlmate knowledge,of”the_students, the,teacher
can determine how much classroom preparation is necessary. It has

heen our experience that after the studenis receive an explanation
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of the program and then the Reading Readinesé Strané which acquaints
them with sign-on procedures, they receive great pleagure in their
individual accomplishments on the teletypes.

-Teacher Reports

Efforts have been made to keep this an ungraded program. Although
merks exist in a Curriéulum Guide.ﬁo:indicatéISPeéific levels for coﬁF
parison or referral by the teacher, no.indication is"made on the
student's printdﬁt.of.scbre, percentages dr grades, There is only a
listing of accumﬁiafea bime_on”#he prbgram, the date, and the section
numbers for qécﬁ strand oﬁ which a student is working. :Botﬁ primary
students Wofking-a£ grade_level_and remediél students proceed thfough
the progran ét.fheir individual.rates.of speed; |

The length of = daiij fééding iegson isg twelve.minﬁtes, which |
appears to be an ideal time period for primary students. This timﬁ.
parameter can be adjustnshould:there ve such a need. |

A complete status féport'for an ehtire class is available to &
teacher at any:time. 'Ah'example of this report eppears in figure.3.
When a status report 1s requested--which can be any time from any
student terminal--and the pfogram given a class number,_a utility
routine prints the.date, total number of students in the class, and
the name of tThe teacher. Then the program goes on to list, in this
order and for each gtudent who has signed on to the reading é;béram,
the number of minutes accumulated in the progfamp the éection number
of the curriculum items he is working on in each strand, a plus if

he was on the program that day, his identification number, and his
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‘CLASS 182 MRS. BRESLIN 7 JAN 70 =
31 STUDENTS -- BRENTWOOD SCHOOL

READING REPORT - TYPES + 1F RUN TODAY

MIN L W PH SP ce cs .
61.3 6 1 0 0 o0 0 + 3023 ANDRE JONES
663 17 9 4 4 0 0 + 3232 VIZAR BALCITA
46.6 10 7 2 0 0 0 3233 JEROME BRADFORD
638 15 10 .4 1 . 0 0  + 3234 NATHAMNEL CHRISTOR
28,1 8 5 1 0 0 0 3235 VEROANICA CROWELL
43,0 8 4 0 0 0 .0 + 3236 RICO CONTERO _
57¢2 14 7 2 0 0 0 3237 LINDA FRANCOLS
77.0 15 11 - 3 2 0 0 + 3238 ALFRED FRAZIER
'55.8. 11 8 2. ..0. 0 O .- 3239 RAMOM GIL. -
49.2 13 7 -2 g .0 0. 3240 KRYSTAL. GRIFFIN
9 o i3 S 1 0 0 0 + 324] MARCUS HENDERSON
23.7 7 3 o ) R+ | 0 3242 FELITA BARRIES -
72.9 16 9 .2 0 0 0O + 3243 DWAYMNE HOBBS
T1e2° 149 - 1...0 0 . 0. + 3244 BARRY JOMNES.
50.6 12 8 2 0 0 0 + 3245 JEAMETTE JONES
39.3 g &5 1 0 0 0 + 3246 CURTIS KING
17.1 6 4 0 0 0 0O 3247 BETTYE LEWIS.
57.0 11 6 1 0 0 0 3248 RICKY LEWIS
31.6 7 5 1 o o 0 3249 RHOMNDA PAGE
32.2 6 4 0 0 0 0 '+ 3251 CHARLES POLLARD -
Tedt 4 1 0 0 0 0 .+ 3252 KEITH RICHARDSON
60.9 13 "9 5 3 o 0 "+°3253 OMAR SORIANO
49.1 10 6 | 0 1] 0 + 3254 LAM TERRY
604,612 07 -3 0 .0 + 3255 VICTORIA TORRES
49,3 (2 [ 2 0 g 0 + 3256 BOBBIE VICKERS
61.6. 15 9 2 o 0 0 3257 PEYION WATKINS
38.3 9 5 1 0 0 0 + 3258 -YOLANDA WATTS'
23.9 & 5 o 0 0 0 3259 TERRY WILKS
0.0 .0 o 0 0 0 0 .3982 MARIETTA WOMACK
62.9 14 7 2 0 0 0 + 4474 GARY ODLE
0.0 0 0 O 0 0 0 . 4475 L1SA JOSEPH
AVERAGES ¢t .
4B.8B 10 6 1 0 0 Q
MI NI MUMS 3 _
7.4 4 t1-0 o0 0 0
MAXIMUMS § ' '

77.0 17 11 _:5 ..4.. 0 O

Flgure 3 On-line Utility Progrém

" For Class’ Information
Reading Program
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name., At the end of the report, as summary statistics, are printed
within-class averages, minimums and maximumg for accwmlated minutes
and the strand section numbers.

A report on an individual student is also available to the teacher,
See Figure 4 for an illustration of the student's report. When a
teacher requests information on a student, the program will provide the
student's name, cless, grade and student number,.the section number,
and the specific items he 1s working pp_in e?@h:Of ﬁhe gix strand sec-
tions. It will also glve the total numbex of minutes he has been on
the reading program. At a glance the teacher can note. a student's
‘progress in a strand, and the particular items ‘in the exercise. These
data give an accurate, up-to—daté evaluation of the student's progress
as well as an indication to the teéchef'of théﬂafeas‘in.need of
- reteaching. |

Concluding Remarks

It may be evident at this point that the CAI ﬁrégram described
above ig in no way Intended tc replace the teacher. On the contrary,
it i1s a teacher's tool and can free her for more creative, generative
forms of instructien. Using the program is the teacher's option, and
although her cooperatlon ig scught, we anticipate a time when more
and more teachers will turn to CAT to relieve them of the tedium of
classroonm drill—and~§féctidé roubines.

Some of our optimisﬁ iﬁ‘this.fég§¥§ ié‘based on a recent survey
among teachers from different schools whoge students took daily CAT

lesgons in the reading program. All of the teachers had positive

37



INOIVIDUAL STUDERNT
'STUDENT NO: 3232 |
3232 V1ZAR BALCITA "
L7 A Yoy

W-9  WATER < WARM - WAS

- PH-4 -IG  =IT ' =IN .

SP-a LOG  DOG  FROG.
cC-0

‘€S-0

ACCe MINet 66.3

Figure 4. On-line Utility Program
For Individual Student
 Reading Program
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feelings aboutzthe”érégraﬁ; 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 CAT, they all agreed that teletype
programsﬁprovideé important drill routines for msterial the teachers
initially<pre56hte& in class. Again, ninety percent hoped the program
would' continue in their schools.

o Séventy percent of the teachers were emphatic in expressing their
yiews that the children inberacted well with the program: the children
did not feel isolated or neglected by teachers; the alert studentrwas
'quick'to‘catéh a missed cue by the machine and the slower student
graduaily learned to complﬁ-to Lhe program's request for a response.
This brings us back to the students' viewpoint. We note that in CAI
as opposed torc1assroom procedures, a wrong answer is never a defeating
public ﬁronounceméﬁt. Tn CAT, the computer never makes jﬁdgments,
never.fdens;'SCOldé or becomes impatient, and always greets a student
with a cheerful, "Welcome toc reading!"

As the @rdgram now works, a child is on the system for aboutb
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 possibility would be to have slow
lésrners spend more than twelve minutes per day on the progrem, either
extending the single session or having more than one session per day
so that those students who were lagging behind the norm could be

brought up to the clasg average.
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The twelve~minute:period.was‘thususeleqted as:a;m;nimgm_t;mguforr
maintaining. our particular.students at grade level in reading. ,It:is
important to.note that this time perioed did mnot tax the young children's
gpan of attention. In, fact, in one expgriment_indiyi@ugl;studenﬁg,hgve
run on the system for as much_as_365minutes_p¢r_day;andrﬁhe_ratefpf,_
progress per hour wag equivalent to that of_threg-individual tW?}Y?ﬁ _
minute sessions. In this situation, the old notions of limits on. .
attention‘épan_do not seemlappropriate;_students,engaged}in‘a r;ch and
Anteractive form of reading instruction show littlé,gvidggce of hgbitg—
ating or losing interest in the task.

Allow us to point out again that this pfogrgm‘ig gxge;}menta;y:ﬁxt
is a research tool frqm_which‘we 1¢a;n and are able toﬂgg;tupgqtﬁay_ﬁy
day. Feedback from the teachers and the students, as well ?s_the
- .response data we are collecting and ahalyzing, will pgrmip uS_FQ,WQTK.
out better optimizing procedures. for exercises, branghing_§$opglg§;ands,
distributicon of‘reyiew exgrqisea;_gnd prog:amming_sgbyqp@%qggiﬁhat
improve the presentation.

President Nixon remarked in his speclal message on e@ucat%gn reform
not too long age that, "Achlevement of the right to read will require
a national effort to develop new curri;ula_andrto bgttgr app;y the
meny methods and prog;amszphat_already exist. . Where wewdgﬂpoﬁ know
how Lo solve a reading.prqblem, the National_lnstitutg Qf Edgcap}gp
would undertake the researchi But‘gﬁten_we_f;nd that someope_@oes‘kgow
how, and the Institute would make-that know;gdgg ayailab;g.in_forps_ 

that can be adopted by local schools." .
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We propose that the CAI'ﬁrogram;described above warrants a large-
scale tryout in a metropolitan city_where all children in grades.one
through three, regardless qf,backgrognd, have_the“samezggpqptunity_for
d§%l¥k93;5§§§sions,_;The cqst-oi_the_program}”giveg total -commitment,
would be less than the 49#;Per-Chi;@'P?Fj@a¥yq99§?@ above. - No costly
bu?ﬁld?._{%g.,:’I_JAI'QS??%F‘,E‘WQQJ-& be nei;.e.s,sar'yw- In fact, no new buildings at all.
The egquipment negésqary,férrthe programkgqgldKbeﬂhoused_in the present
physical plénts.‘{Nor would.extensive,teacherﬂtraining be-required. ..
With regard toﬂindividualizétion, nbt,ogly does -CAIL achieve greater
individualization in. the portion of‘fhe curriculum-it teaches, but it
allows the. teacher freedom.to achievg greater-individualization in her
classroom-teaching.. The total increment of individualization, there-

'fore,qis;greatergthan Fh§,$um@0f whgﬁ;pAI and thg teacher_gan_aghive.
alone. ... | _

Admittedly then, the low level of reading is_gwngpip§§l problem.
Everyonewgggcqrs ﬁpa;Tygégipg t@a?_leyel of reading is an~ad@irable;;
goal. We fail—to_éee-that a_gréat.abyss.separateslthe problem from
the goal. - The technology:and bagic scienge_necessaxygto.solve_the_
problem are already in hand. There is no;question_that CAL in initial

reading is a feasible and:cost effective way to reach the gosl. .
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