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ABSTRACT

) Considering what is known &bout computers, readipg
strategies, and cognitive theory, there is no doubt that computer
. technology has the potential to make a difference in schools,
However, grogram development' and school site implemerntation need
careful g idance,from‘bducétprs and reSearchers who are knowledgeable
i about process research, aware of school needs, and sensitive, to
schpol conditions.( Instructional use of computer technology is
.presently limited in scope, haphazardly organized and, adminiStered,
and’ accompanied by software that does not reflect current knowledge
of the reading process. Many teachers and' administrators are
uncomfortable with computer technology and are uncertain out its
ability to benefit school programs. If the issues of implementation
and acceptance are not addressed jointly by educators and the
computer industry, innovative learning experiences. and computer
literﬁgy'$my‘be,accessible only to select groups-—increasing, rather
than helping to eliminate, equity problems in 'both school and
. society, (HOD) - ‘ EERP R ‘ -

' i
‘¢ I .
- - = . -
. B ~ ,
. N .

- » & b . -

: f ¢

*************************************************#*********************

* Reproductions supplied by EDRS are the best that can be made ¥

* . from the original document. * .. * .

*****tt*************{**&**********f************************k***********
} ,




1] - T - 7

e . U.S DEPARTMENT OF EDUCATION

. . R NATIONAL INSTITUTE OF EDUCATION

A s [ , -~ . . EDUCATIONAL RESOURCES INFORMATION

. s CENTER (ERICH

V2 ﬁThs document has been reproguced o5
recerved from the person or organizstion
CHgINgting 1t

‘ . v - . ’ { Minor chianges hdve been made 16 mprove

. . 1eprogdactnn quality .

® Points of view o7 0p N ons Stated in this dogu

= ' COMPUTER.TECHNOLOGY AND READING INSTRUCTION: oo e gy T eI NE

posttion Qr putty

t

- . PERSPECTIVES AND DIRECTIONS
’ : ~ " Judith A. Langer | €
' University of California, Berkeley . g

2 . ) ’ f
The computer revo]utionﬂis well under way. One need not look far to j4

Ep214131

see the great impact it nasfnad onethe.business'world\hnd on our dai]f Tives.
Computer games, text ediforsg‘and microcomputers are widely advertised and
. can be seen in a variety of computer shops.springing ub. on main streets
and shopping malls acr055‘the eountry. Businesses ar€ rep]ac1ng elet%rac
typewr1ters and convent1ona] file systems with microprocessors and text
ed1tors Even re]at1ve1y sma]] companies and stores are using micro-
éomputers for payro]]s, 1nventory management, data storage, and 1nformat1on
: - retrieval. In-local commun1t1es, people ofka11sages have become habitues
of computer arcades that have gained astonishing po;ularjty. _Amusement )
centens, family restaurants, dinensz bars, and‘enen 1oea7*§weef shops have
taken on a new 1002; from one td a dozen computer gamee now-dine their
waji% and are frequented by peop]e‘from 8 %o 80 playing Space, Invaders,
Pacman, and other popu]ar’EQmputer g:;es.- Some parenis and school district
- personnelﬁare even b]am1ng unexcused schoo] aL;ences on students’ pre-
é?. ' " occupation w1tH’computer games and, in some localities, seeking legislation
’to limit computer arcade avai]a@j]ity to after-school houfe. .
In addition to having captured_the‘de]ic's imagination with innova-

tive‘and highly absorbing games, the microcomputer industry has developed

sona] investment, bu51n S management, and more effective record keeping.
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" Many home homputer game§ include ingtructional cbmpqnentsvand pare?fg

are encouraged to buy them as ,educational toys. More directly, Snstruc-

tional and quasi-instructional programs are rapidly being developed for

.. " home use. Private homes and pub]ié arcades are filled with children as
- . 4 3 ' )
young as 10 or 12 teaching adults how to use computers and play the games. ¢

" Despite protestations to the contrary, microcomputers are almost every-

where and children are being affected. . . )
* ] PA 2

Some schools have become involved in'computer instruction and the

revolution will no doubt have an 1ncreas1ng]y profound effect on home and

«

school 1earn1ng -~ with or w1thout the 1nvo]vemen? of educators The
-

N ' ¢ curious and ser1ous]y d1stress1ng problem is that the computer 1ndustry
has focussed its educat1ona1 materials on the home market, and homes have

somet1me§‘had to drive_schools to become ifivolved. -Inadequate instructional

L4

software exists for school use and new programs are being developéd by a

. . 3 - . i 3 - ~
rapidly growing number of software-for-education .companies." However, ! N

L]

edutators and educational researchers do not tend to be consd}ged by either

' _hardware or software manufacturers to help set the goals, functions, or

© .

imp]ementation of the new instrhctiona] programs. A major mode of com-
. , mun1¢at1on ard 1earn1ng has been deve]oped in this centur;\\and the 7h--Y

P structﬁona] aspects are being perm1tted to aggen to rather than be s shaped by

proﬁéss19na1 educators who know about children, schools, and dearning.
. " . \ Y v ' \ . ) .
il o .‘ o Schoo]s and Technology -- BacggrOUnd . :

]

. ‘ ATthough we . are 11v1ng in_a technological age, schoo]s have remained
,,?)3 Qisﬁrqport1ona11y untouched by the products of the burgeoning “industry. = .
‘{ A walk through many’school storage rooms of today discloses dusty stacks

A - d ., ’
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' . of such techpological equipment as overhead projectors, individual film-

-

strip -viewers, opaque projectors, microfiche reader$, and single toncept.

. film ]oob viewers‘that were purchased: in 1arge-sca1e during the 1ate 1960s

and early 1970s when federa] funds for educational innovation were reta-
z\\ tively easy to come by and_ alternative methpds for ingividualizing in-
struction were being sOught.' At that time; audio-vtsua]_courseS'were
offefed as regular in-ser}ice, audio-visual specta]ists were often appointed
to consult with teachers, ahd aides were‘hired‘to assist in fthe changing
modgs of instructipn.” All thts;_yet technology in Education failed to -
take substantial hold. Then, as now, both hardware‘ahd'ooftware.were
used rei;tively 1itt1e excePt by the smitten few -- those tedchers who*
became éxcited by the motjvationat'and educationalcpotentiaT of the new
techno]ogy As for computer assisted 1nstruct1on CAI in part1cu1ar,
the schoo]sjgf the s1xt1es often found that Bfter a few years teachers and
students became‘dqsenchanted and beganjto seek other more convent1ona1
materials.- These early CAI programs were often des1gned as 1ndependent
gurr1cu]um packages that focussad on drill and pract1ce of: 1dent1f1ab1e
_ and testab1e subsk1]1s that recyc]ed or, changed with Ehe\ and ab1}1ty
of the 1nd1v1dua1 studen+ Snph1st1cated d1agnost1c and record keeping
systems des1gned to save teacher time were Often an 1ntegra1 part of these
k]

programs. - ' - ‘

v

.

In the mid-1970s, this researcher;~then‘a,K~!2 direcfor of reading,
/ ‘and a teacher trainerﬁ studiedfthe reactions of'teachers in the New York
area to computers and other technology in the schools They sa1d

-
\\.‘1

1. The software e1ther didn't re]ate to the curr1cu]um or was
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designed-to-be the entire curriculum -- and differed from tﬂz teachers' or ©= .
A schodls' goals. .
~ ’
. 1 .

2. The equ1pment was often keptin a separate instr ct1ona1 resource
_room that took the students away from other important 1n?L1ass act1y1t1es

3. Despite per1od1c mastery tests, the teachers wergn t sure their !
students were 1earn1ng They described a sense ‘of loss of control.

4. The teachers ofté@ found it difficult to reqognize and understand
the componentsrof the instructional proérams .

i 5. Teachers and adm1n1strators suspecféd that the techno]ogy has a

(

“fad." ‘Some professed that students needed "real 11ve human be1ngs" and
}hat they were personally uncomfortable with the “hach1nery.- r
, When asked to comment about CAI in particu]ar; the teachers often ybiqed
frustration. They claimed it fostered 1earning-in~i§o]atipn and focﬁssed
;n skills ,that Qece précticed out. of context. Many felt it fostered the
teaching-by-objective approach with which, in the mid-1970s, manytbf them'
felt gﬁcomfortab]e Elementary teachers in particular reported feeling ‘
"quilty"'and "old fashioned" for not using the technology, but uncquo#table .y
and less effectwve as teaché?@ 1f they did. IE many cases aides were ’
trained to work in media or aud10-v1sua1 centers to assist teachers. <In
' one particu]a; séhoo{ in New York City{ an entire c]aés was obsérveg in.a
' CAI math activity, They were fifth graders who visiteé‘the computer center
for one forty minute period a week. The poor ;gnievers weht more often.
‘The room’w;s an ex-classroom that haa been wired to contain row after row

' of some thirty terminals. During the observation; the,teacher clung to

; the baiﬁjwall of the rdom while the aide conducted the program. In this

. class,’some students were actively involved in the individualized
i ‘ , < ‘ ' -
& N /
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v interactively branch1ng math act1v1t1es,/some playfully poked the keys and

R

st111 others seemed to remain cogn1t1ve1y uninvolved. This class was
‘ .

similar to many other 1essons observed’ at that £jme. At 1east in this .

schoo], for the children observed, someth1ng was clearly wrong and d1d not

4

‘seem to improve great]y during the next few years. ) )
. ~ ( .
*Since the J970s, great changes have takén place in the computer indus- .

P

- tryf Mierocomputers are now relatively inexpensive and have the potential -

for more flexible school use than main frame computers. Karen'Sheingo]d
(19819, a researoher at the.Bank Street College of Education, conducted a
descr1pt1ve study supported b/ the Nat1ona1 Instwtute of Education that
examined issue$ related to the 1mp1ementat1on of m1crocomputer techno]og%

in schoo]s. »She stud1ed'three school" systems in the Southwest, Midwest,
- «‘ x . -

and Northeasi to see how they were using microconputers. Her:rgport is in
some ways similar to the observations and reports describedfabove. She

- found that the schooi systems she obsetved tended to asgimilate microcom- 'f'
I

9

puter use to the1r own perce1ved needs and the1r own organizational and

adm1n1stra£1ve structures. A?though these structures d1ffered the school
systems she stud1ed appeared to be experiencing changes in staff1ng patterns, °

N ®
roles for teachers and students, and curriculum, The schoo] d1str1cts var1ed

&

in terms of their 1nstructfona1 phigosoph1es, curr1cu1um and 1nstruct1ona1

i
. organ1zatxon and f]ex1b1]1ty in terms. of innovation and exber1mentat1on

L Y

However a number of fross i1te trends were' found wh1ch raise 1mportant <,
quest1ons for the use of m1crocdmputers in schools They are; "' !
"l. Differential access-to m1crocomputers. At the e1ementary 1eve1 .
““ mﬁtroo;mputers.uereﬂuSed more for remediation than for ongoing
E developmental programs;f At, the secondary level more males than ' oy
/ S T . : -
/. ‘.- 2. ) } N
PRV o i : . ‘
. . ® Ifj '\ o <




’ ‘. determine sgudents'-elperiences with the computer.

P

'y -
i

females used the computer as did more high math than "non- math

students Therefore, levels of achtevement and(seﬁ'seemed to
! ' N

. Do )
2. Emergence of new rales in response to picrocomputers., Aides”
were hired and resource’ rooms often kept.computers feparatg
- from clhssrooms. Teachers who.spent persenal at-home timel

with computers and student experts who toek on in§tructional (
l&“ . ’ ) - .,
roles ih school placed new demands, on the system.

3. Lack of integration of microcomputers into elementary class--

rooms and curriculum. Since the computers tended to be kept

physically separate from theﬁ;]assroom,;there was little in-

tegratign with the reguTar<c1ass work. In addition, no real -
LY e f 3

- teacher-stated goa19 werg evident. ' Co

)
- *
]

4. Inadequate qua11ty\ahd quant1ty of software “This waa particu--

larly apparent in the non- “math areas\ s . N
5. Inadequate preparat1on of teachers for us1ng m1crocomputers‘

The teachers felt 1nadequate1y prepared to use m1crocomputers

v

v They Judged the 1n service cburses; un1vers1ty dour§es, and.re-

source personnel to be 1nadequate for their needs *; -
F g
6. Lack of.know]edge of effects and outcomes of the 1nstruct1ona1

use of m1crocomputers Wh11e 1% none of‘the sites reported was

the techno1ogy 1ntended to change or replace the existing cur-

»_ riculum, the teachers noted social innovations such as Jntere .

action, status, and self esteem as observable outcomes, -

-

' Sheingo]d conludes that mieroéompdters, as_they were used, in the three

z

school systems she olfserved, "will not promoté particular outcomes, - Thefr
. . - p ‘ cL .

M .
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impact will depend, not only on the hardware and software but on how they
are (_;ed and on the educational context 1n whmh they are 1mbedded "

Based on the observat1ons and reports c1ted, 1t 1s~c]ear ‘that before
{

computer techno]og& can make a pés1t1ve 1mpact on 1nstruct1ona1 programs’,
the techno]ogy must ‘1) ref]ect the best professional judgments regard1ng

" what 1s known about students and Tearn1ng, and 2) reflect khowledgeable
N o
views of schools and'teaching.. . e \ ' *

Sch$o]s and Tedhno]ogy -- Why?

From this b]eak description of techno]ogy.id the schools, it shou]d
come as’no surpr1se that computer and software manufacturers are des1gn- :
ing the1r 1nstruct1ona] prgducts pr1mar11y for the home rather than the
.school manet and that schbo] d1str1ct adm1n1strators who are respons1b1e
i for curriculum deve1opment and budget expenditures have been less than ‘
enthusiastic in their supporf of widespread use og‘computer technology .in '
the-schoo]s This' is unfortunate because computers are with us. They
are very much a part of the students' world and of the work wor]d‘fn wh1ch
’ they will soon take part *Because of this, computers will directly or in-
directly be part of the educat1ona1 scene; edutators need to get*ﬂnvo1ued
to- hedp shape’ it$ course. S . b
¢ There are too many sound educationa] and socia] Justifications®for

the use of computers in school to casua11y dismiss it or sit by and let

the Change happen. Interactive computers available today can provide

'+ strong support to the basic fnstructi%gal program across_thifgrades and~

across the curriculum, §
) ) ; ' X

Specific educationa} applications of computer technolgy v#ill be
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. for proc1ess or1ented act1vn¢y -- w1th feedback. "/

v . s

discussed 1n more deta11 in ]ater sect1ons The most promising of these

~ 3

app]1cat1ons, however stem from a view of read1ng 1nstruct10n that empha-

s1zes prob]em~so]v1ng and strategy development as essential parts of the 4

.

reading progess. Such process-orignted instrucﬁéon is time consuming,
. . . Y.

“

freduent]y individualized} and. requires the teacher to make quick decisions

.

about specific task demands and the student's mpmentary interaction with
-
the text. Computer techno]ogy, wh1ch can prov1de instant process- or1ented

feedback would shre]y be an asset in such educat1ona1 settings. Used
flexibly in the classroom sett1ng, the techno]ogy can free the teacher to.

work w1th groups or 1nd1v1dua]s wh11e itself prov1d1ng the env1ronment
’l P

(4 ’ s
Computers are also well adapted to d1agnose 1nd1v1dua1 d1ffeyences in Vv

\

perfonnance, to trace the var1at1ons in process that underlie these dif- ‘

ferences, and to provide activities which permit students t6 use alterna-

tive strategies and make decisions’ about their effectiveness.
* - - ¢ -

" Sheingold (1981) suggests that use of computers tends to be determined

by achievement'and sex. Her report even cites-situations in which teachers

[4

refused permission‘for'their students to visit the computer center. The

-

National Center for Education Statistics (1§81):reports similar findings.
At least one microcomhuter or termina] was found fo be in-yse b; students
in at least 25 percent'of the nation's public sehools. . Mowever, most were
used to teach computer concepts; some for remedial, compensatory and en-
richment programs. In many‘secondary'schoo]s.the differentiatidh becomes

even more pronounced n that the higher achievers (partdtu]ar]y in math)

learn to control the technology through courses in computer logic, com-

& .
*

k4

> * z
puter languages, and systems ahalysis, while their classmates ip business




and vocational proggams’ 1earn c]er1ca1 .and caretaking ﬁgsks such as key-

punching, data ?nput d the repa1r and ma1ntenance of ‘tHe computer hard-

5

ware, Th1s becomes a comp]ex prob]em for educators to contend -with, If,

o

"in our students generation, fam1]1ar1ty w1th computers is to become
. # - e

another mark of the "11terate" person, 1t is important that schools take

LS

an ear]y and we]T thought through .stand to direct the k1nds of eou1tab1e
computer opportlnities that are prOV1ded for .all xoungsters. .
. There is also an economic equity, issue thq; must be addressed by the
educationa] community Althdugh computer games'séem to be‘eVerymhere.in
our soc1ety, they can be used more by m1dd]e~c1ass than by poorer ch11dren.
L It is costly at even a quarter a time ‘to play the games that await young-
sters at the 1oca1 hamburger shop, movie theatre,‘and shopping mall, And
it is even more costly to buy a home computer game,-despite~hook~up to'
the family TV screen. Because the educational’ use of computers was un-
-successful 1n the past, commercial promotion of m;crocomputers has been
d1rected primarily &t home use. Home computers are be1ng advert1sed on
TV, in-magazines of all sorts, and even on highway road s1gns And people - -
are buying them !‘Etor budget1ng, for record keep1ng, for adu]t games , and
for‘ch11dren S games Instructional games are ava11ab1e, more will become
. avai]ab]e; they are\beiﬁg.purchased*hy those who can afford the% If th}s
trend continues (as it no doubt wi]]) .public schoo]s may e¥entua1]y need {
to prov:de innovative computer 1earn1ng experiencks for all students before
the "new literacy" becomes a perogative of only the more affluent,
One last issue concerns classroom communtcative interactions. Studies
1nvest1gat1ng student-teacher intefaction have indicated that poorer readers

receive qualitatively %and quant1tat1ve1y ‘different read1ng 1nstruct1on

hON

. ‘ 16 ‘
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than their higher achieving classmates. The lower achieving students tend:

. , SIS :
to'spend less time with their teachers on reading instructional activities
and have fewer opportun1t1es to read s11ent1y than their peérs (Allington,

1980 McDermott, 1978). Similarly, Gumperz, Simons and Cook-Gumperz (1981)

3

~ report that;boor readers’ errors tend to be. treated out of context and that -
) ’ * ' / L d - ' -
.corrections focus primarily on phonﬁcs% and on letter recognition dril].(,‘
- . A [ F

Collins (1981) suggests that the prosodic strategies (oral rhytHem and . .
. o) ) ' .
parsing) of poor readers and of speakers of certain dialects tend to pro-

voke’ siimilar kinds of word-level corrections’by teachers. On the other |,

-

. x )
hand, when better performers and standard-dia]ect speakers make errors,

. teachers tend to re§pond w1th thought- provok1ng questions that focus on

\ -/

Meanvng within the context of.the whole work These stud1es suggest that

a meaning-based instructiona? focusgmay unwittingly be’ determ1ned by.who

~
]

. the children are. Although th1s is a major problem that needs to be dea]t

with d1rect1y by all educators, 1nstruct1ona1 techno]ogy can help ame]1orate
e the prob]em by providing read1ng experiences in a more 1nteract1ve1y neu-

Y- ,
. tral environment. N\\ . .

’ : -
I
T

D1rect10ns for Computer-based Reading Instruptaon

-

'In recent years reading research has found that:
reading is
1)/interactive -- suggesting use of a broad rangé of mean1ng based

cue1ng systems, . . Y
2) reading is constructive -- mean1ng flexes, changes and grows as

the text progresses; . o -

- i

" 3) successfu] use of reading strategies requires awareness, decision- .
» N . "
* making, ghd appropriate action; and \
t v -

4) reading strategies change from situation to situation based on the
3 A , . . . . . )

o
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Speq1f1c reader text, and purpose. . ’

*

Interact1ﬁ% computﬁr techno1ogy has the potential to support "kid -

4

power" in 1ts {arge\t sehse It dan offer 1earner based and hedr1st1c

~

1nstruct1on wh11e encourag?ng s;udents to ‘develop contro] over their °

. SIRN

own skills and strateg1es*\ It also has the power to create a W1de'array faa

A

IRE
of total 1earn1ng exper1ences for the deve]opment of broadest reader

§ . [y

control.. ) ¢ . . . o Sty

At the present tJme there aré-a plethora of computer programs that .

‘

Vprov1de readang pract1ce in bottom up tasks Often these stress detod1ng

.

at the word 1eve1, sentence pars1ng ow sentence comb1ning w1th1n .and bé&
@

tween sentences, and,surface features at the text level. "Few presently’

ava11ab1e 1nstructiona1 paograms provide act1v1t1es for gett1d‘.§t mean1ng

In p]ann1ng such programs, at 1east three factors that 1nf1Uence the con- -
struction of meaning shouTd be cons1dered. 1) 'the general background and ‘

content-related knowledge of the individual reader 2) the 1anguage and

structure of the’ text itself, and 3). the purpose for wh1ch the text is be1ng

.‘5 '

read. Dec1s1on mak1ng act1v1t1és that require the student-to cons1der
-

aspects~of these factors m1ght be deve]oped using a var1ety of texts- being

read for a var1ety.of purposes. Activities could also be deve]oped that
i)

require students to decide which 1nfor?at1on is most he1pfu1 in wh1ch s1tua-

v

tions. Act1v1t1es deve]oplng awareness of approaches to 1earn1ng tasks
v . vy »~ -

.could help students “1earn to TEarn” (Brown 1982). Heur1§t1cs such as

~

the* summar1z1ng rulés deve]oped by Brown Camp1one .and Day (in press)

cou]d help students increase the1r study1ng and remember1ng sk1lls Act1v1-

- ¥

t1es deve10p1ng awareness af the dbmands oft a reading’ task, requ1r1ng

2 e

) N . . “
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T; gudgmentsdﬁbout what needs to bevknpwn, and encouraging the use of self-

: . b} .
regu]ator%;mechanisms to gain that inforqation would be ‘promising con-

tributiongéto the new instructional technology. Computers also have the
exciting’ potent1a1 to p]ace students in sh1ft1ng ro]es as readers and
authors to thereby extend the1r understand1ng of how the author's per-
ce1ved 1ntent affects organ1zat1on and 1nterpretat1on when reading, and \
how the potent1a1 or- 1ntended aud1ence affects thef1anguage and organ1zat1on
of the work . when co3b091ng 7 S
Comprehension strateg1es differ’somewhat fronigne reading experience

to another, and when read1ng becomes difficult or things go wrongﬁ\the .
most appropr1ate fix- ~up strateg1es will a]so differ. In add1t1on, poor'
readers ‘tend to forget the purpose for reading, and if they are not rem1nde!.
their strategy use may become 1n§ppropr1ate‘for the task at hand. Com-

puter based activities can be designed to develop awareness‘of the demands

' of a read1ng task, to make Judgmenfs about what needs to be known and to

- K
. use the se]f—regu]atory mechan1sms to' gain that 1nformat1on
5?&») ‘ -
The chan{ below has been adgpted “from one 1nc1uded in Secoééarz N

Schoo] Reading: What Research Reveals for Classroom Pract1ce At lists” \

some of the’reader based knowledge and stfateg1es that m1ght be cons1dered

“when planning process-oriented instructional activities. (Further detail
b . 3 . ;

can be found in Langer, -in press.)

. .
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A]though the,d1v1s1on into before, during, and after has been made for
purposes of clarity, most, of the stra¢eg1es are used throughout the’ -y
d
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"Before - : ~ During . = ¢+ ' After

‘ ) % . - [ 4
content relaled : o predicting what - organization of wecall

" background knowledge: comes next :

, - . & ’
text-related knowledge -integrating (66&§trucr . organization of story
(format, text structure) , tive aspects) (recall ofestructure as

, ) : - . well-as recall of details)
{ ‘ ' o -

's . g * # . * . Y4
spec7f1c vocabulary . using self-questiofis' devising post-questions
‘knowledge , ' ‘ (textually-and script-

Y r ually-based)
understanding the - v knowing when additional Tong and short term're-
purpose for remding information is needed S call of understandirg of

. ‘ - and how to get it task \
(. ) ' '
. awareness of form, style, keepifig purpose for- knowing when being
genre g “ reading in mind ‘ uncertain is okay
. knowing what one knows using flexible strategies judging -if information
and‘needs to know ot wordyg sentence and gained is sufficient
- text level : - based on purpose
‘ L. : ~moniforing inconsis- react1ng to author S
- tencie% _ point ., v
~ becoming aware of '
author's goals ) \ 4
- ] / )
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read1ng process and can therefore be adapted to 1h§trutt1ona1 purpose§
N j 1n a w1de variety of comb1nat1ons not shown. This focus is not,essent1a]1y
» different from that which can be offered by a précess oriented teather who

has the time, the knowledge, and the flexibility to help students become
more eff1c1ent and confident strate%‘ users. However, instructional tech-

- no]ogy can be helpful 1h the very pragmat1c sefse that more students can be
engaged hn absorbing 1earn1ng activities more of the t1me and teachers 'can
have more f]ex1b1]1ty in aJLocat1ng their ewn time. It 1s 11ke1y that for
the greatest effect1veness, computer-based activities need, to be introduced

in the c]assroom and controlled.by the classroom teacher as part of an over- |

. . all functional support to the student's total instructional program.‘

*

Some computer based activities that could make a differencer -
. 1. Increase student s awareness of text features.a) to meet text-

.
based needs, and b) to override text-based preh]ems. _
2. Model a metaeognifjve strategy in the'bresentation of{a particular
reading activity. Gradually turn the decision-making, and later
the question-generation, over tp the‘student. -
3. Provide concept ane 1ahgﬁage awareness activ%ties prior to read-
ing to help students think about what they a]ready!know about, a
specific topic. Have them anticipate what they will read in the
- . text. ) ‘ -
wu,}grovide activities which require decisions about ideai in the.
text that may or ma} nbt make sense or are not necesserily con-
sistent with one another. _

5. Help students decide how thoroughly they must learn the textbook

. material based on the purpose for reading.

B,
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6. Deve}op activities-which ask adjunct guestions “fo teach self- ,

,que{tioning'before during, and,after reading.

. 7. Vary audience, quthor ior vo1ce to help students become aware >

of these sh1fts *
g, Vary tef; c]ues at wo?ﬁ“#sentence and text levdd and have

students deve]dp sensat1v1ty to their vary1ng levels of use-

] -

fu]ness ' L .. : - 7
9; Have»students.judgejwhﬁt they ithink wit] he easy/difficulft for
thétr classmates to understand. Why? What viould make it

different2. -~ .7 L.

%

10. Present writing-in-progress and have'studént determine if authgr

s exercising strategges that he or she knows.,

x

¥ Ma]one (1980) in hig d1s§ertat1on dealing with motivational aspects

-

of computers suggests that- combuters have unprecedented potential to pro-

vide capt1vet1ng 1earn1ng act1v1t1es by creating s1tuat1Qns that engage
o

v students notions of chﬁ11enge, fahtasy, and curiosity. In addition, they

have the potential to pand the set of mean1ngfu1 contexts for 1earn1ng
pang

Broad gu1de11nes for.computer based activities of the future m1ghtfbe to:

1. PrOV1de exper1ences end env1ronments that cannot, under usuaT

\.

c1rcumstanq§s, betprOV1ded by the regular teacher in the regular

: c]assrodm; do not replicate workbooks, skill sheets, and texts.
* . X

-

Create activities that require the student to make decisions,
?va1uate and" judge their effectiveness, and gain self sufficiency;
do ,not create,activities that merely tell’ students whether they

are right or wrohg. ’ : ) -

b ;- 18
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3. Remember that*in most reading situations there't rare]y a
o

Y
r1ght or wrong but a more or 1ess appropr1ate nterpretatLon,
reate act1v1t1es that ref]ect this rea11ty Lo T .

4, Remember that the computer is a potentially exciting motiva-

-

o t1Qna1 tool for learningy be 1ngen1ous w1th 1ts potential to
~ ~ thordugh]y 1nvo1ve students in the 1earn1ng situation. ’ -~
\ R ) -
Computer Techno]oéy and the Genera]'Curricu1um ‘ o
: 7 -

As suggested above to be of maximum instructiona] benefit, techno]ogies

and, games must be based on a*sound cogn1t1ve theory and structured to deve]op

readér independence, in funct1ona1 situations, In add1t1on, 1t is 1mportant €

that the act1vvt1es augment the deve]opmenta] programs currently 1n use,

-ii! and be sufﬁ1c1ent1y\b?ﬁad to perm1t pract1ce of decision making in -specific

"

4
5

x

types of cogc1t1ve 1nteract1ons (readér w1th-a part1cu1ar type of text for

T a spec1f1c ‘purpose) across a w1de range of age, ab111ty, and 1nterest 1eve1s
~ This requnres that, software programs -bé developed for use at a range of

1ntereSt and ach1evement levels, for separaye grade levels. The programs
would need to bd'gener1ca11y organwzed to ref]ect cognitive processes, ..
function, and task rather than'gJong more|traditiona1 skills hierarchies. ‘ '
.~ « Because reading exper1ences are never content-free, aspects of the.
programs m1ght be based on process or1ented tasks in a va;vety of subJect s
_sareas, w1th content and top]c appropr1ate for particular ade and grade-
: levels. In,thws wax the highly functional and cognitively sound not1on of
j’reading acéross the currfculum‘wou7d become an integral component of the
1program. In addition,'the cognjthb]ytrefated communication domains of
reading and writing c0u1dcbe/integratéd via_activities that capture and

extend their usé in naturally occyrring contexts. It is important that

4 . - - - .
-
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the program deve]oper\alﬁays consider the mot1vat1ona] factor and str1ve, o
to prov1de 11ve1y attivities which directly engage the students in tasks

y .
that involve thinking and reasoning. The qverr1d1ng goa],'of course, is

.

to provide 1earning experiences that are so well grounded in‘cognitiVe theory,

knd that so ingeniously utiJize the technology, that students‘become deep?y

engaged in a system of act1v1t1es des1gned to help them gain control of
¢
~ '

the1r own‘]eanﬁing

AdVantages for’Teachers, Students, and Administrators <§2 L

'S

N Teaéher beneFits._ The realities of the usual c]assroom 1nstruct1ona1

~ -

program prec]ude persona11zed process-oriented instruction from becom1ng

.a pervas1ve rea11ty w1thout some sort of assistance to the teacher. Often .

V . -t ) “ {

‘teachers are aware of the kind of instructional interactions that-would  «

4

benefﬁt a youngster, but do not have the time for the needed conference
! !

. ’ 3
activities. At times teathers are aware that a’ strategy-based activity

»

‘18 iR 6rder,\ ut do not know how to become appropriﬁ*eJy anTdirective while

>

7

/

still provigi g the necessary guidahce. In either case, computer-hased

L]

pragrams would be well-received by teacheréibecause the specific:activities

could be chosen’besed on the teacher's percebtion of what is %nstruétiona]]y

appropriéte for the partTcu]ar child. Computer teqpno]ogy would also permit

L3

teachers to bettér organize the t\me they spend with 1nd1V1dua1s or groups,

to make dec1s1ons ‘about how to best deve]ob the reading skills of their

» >
studénts, and to jntegrate this into the subject area c33r1cu1um. ~

A ;teacher-as-programmef option might a]sp be provided. Although a few
téachers’wou1d avail themgelves of this option at the present time, com-

v ' * R ~., . . .
puter technology -is becoming so large a part of our society that Simple.




programmang'skills will soon be sought by many school systems and by many

teachers. Because teacher-as-programmer would permit the teacher .to main-
7
.tain u1t1mate contro] over instructional activities, this. wou]d be a peda-

T

_gog1ca11y sound component of- any program _Teachers then would benef1t from
computer-based programs in two ways : _) they wou]d maintain autonomy’ 1n

selection of ]earn1ng goals while prov1¢1ng.act1v1t1es with 1nteract1ve

’

feedback to their students, and 2) they would be able to reallocate instruc-

g
S tional time among whole class,‘large group, and small, group'actdvitmes re-

. -

#) ! : ]y1ng on the. technology for spec1f1c blocks of instructional t1me

}

e . Student benef1ts Students frequently find compyter activities fun,

[ 4

engag1ng ~and highly mot1yat1ng They often Become part1cu1a5jy attentive 3

.when rece1v1ng immediate response and gu1dance from the computer A]so, .

3

there is an element of."kid- power” in the acqu1s1txnn of strategy contro]

-~

. and 1ncreased understandnng which seems to have short term as well as long
L. P ( v
term benef1ts. Because of the increased mot1vat1on and 1nvo]vement \iludent
time- on task also a pos1t1ve outcome; 1ncreases =

e tat

Adm1n1strat1ve benef1ts Instruct1ona] programs must, of course, Jbe

developed with a thorough understand1ng of administrati've as well as class-
room needs. Adm1n1strators présently have thrge concerns which gannot be
answered adequately by traditional programs and methodologies, but that may
successfu!ly be answered by computer,lech;%logy~ Because adm1n1strators
are well aware of the vary1ng 1nstry;t1ona1 approaches and offer1ngs from

) * tlass to class, they: often seek to adopt curr1cu]um mater1a1s which provide

“ f

i 1nstruct1ona1 cont1nu1ty over an above what- m1ght be ofFered in anf 1nd1v1di

v ! »

ual classroom. Therefore, a process-oriented system which augments, but does\

. not supplaht, the basic instructional program may help minimize differences
e % B ‘ v - .




;u)/// in approachés to teachﬂng wh11e prov1d1ng useful personaQ1zed 1nstruct1on

3

W1th the nat1ona1 stress Pn theracy sk1]1s, activities which focus on

read1ng and wrvt1ng devetopment across the curr1cu1um wou]d be cons1dered an

5 '

1nstruc€hona] asset by many administrators concerned that 1nsuff1c1ent c1ass-
’ room t1me is’ be1ng spent on reading and writing 1nstruct1on Because process-

s » [

- or1ented computer programs can benef1t the entire age and achievement range
of students, th1s third aspect of innovative technology becomes a desirable

"instrudtioha]*cbmponent‘from dn administrative standpoint.
;! - -

- Ordanization and Use Within a School ' S

L] - -
- . * . © .
.

. - .
» . Because ]ibfary media centers have gained in prominence as centrally-

. N : . ]
. Tocated resource centers for individual and small group 1earning, it is

likely that many schoo]s will pldce term1na1s and soffware packages in .
‘this area of the schoo] Although it may at f1rs#’/eem cost efficient to
p]ace all computer-based software and equfpment.in this center, as the

technology ga1ns acceptance, more w1despread use W111 make ava1iab1]1ty in

B

¢ individual c?assrooms more des1rab1e ~ N

Cjassroom computer centers will permit students to carry-‘out classroom

nrogects (such as mail messages aod,billboard news) with gteater'ease and

y?);. -

will also permit a more f]ex1b1e c]assroom organ1zat1on Som@ schoo]s have

1-? ('

-

area work in an 1nd1v1dualjzed environmeht. Often these centers have Tow
v Y 4

téacher-pupi] ratios and focus on-remedial or supplemental instruction.

-

‘Although strategy-based'programs would'be usefu] in such a setting, jt is

1mp6rtant to stress the advantages of the techno]ogy for a]] youngsters.
’ A}
Computer- based read1ng‘1nstruct1on would be best ehyisioned as an ad-

Junct to all aspects of the instructdonal program, found‘1n 11brary media

at
- *®

'EU

. N ~

«developed add1t1ona1 subJect based resource centers which provide subJect ;o
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. centers, c]assroom computer centers, and resource centers as wel]l.” This ‘

, ’wou]d require careful consideration of the deve]opmenta1 aspects of read1ng,,

. f . . - from-initial 1anguage play and print awareness activitiesvthrough higher-
level processing and metacognitive tasks. Program components wou]d need to
be cross referenced for easy use by teachers with differ1ng needs This

! // ~ would requ1re 1ndex1ng of content area, type of text task demands, leved _ ‘;

of d1ff1cu1ty, and tﬁe age range for wh1ch ‘. part1cu1ar activity ié most
suitable. ~ ) " ;o A %

~

AN
Such potentially brload- based use of compdter tec%no]ogy 'would permit

pos1t1ve focus on reading .development across the curr1cu1um for children

: , 2 . - . : -
. at all grade levels and stages of achievement. For this 'to occur, computer-,

L . . . i . .7 . . ) - . !

‘ based instructional programs must be designed with a thorough understanding

: Pt . . ‘
of ‘the variety of possib]e uses within the school complex: - LY

¢

L . - Ga1n1ng Acoeptance of Computer Techno]ogy .

§

&

Computer techno]ogy has progressed to the point where it can make s1gn1f1- »

M cant oontr1but1ons to 1nstruct10na1,effect1ygness and student 1earn1ng gf

¢ "comparatively low cost. As we have seen, computers are well adapted to fotus’
- \ b -

on individual strategies to trace Viriations in process, and to provide per-

e

' : sona]ized, strategz;pased instruction However, the prob]em of gaining accept-

1 ance .for computer techno]ogy rema1ns a major 1ssue (' ’
‘ — JM‘

If computer technology is. to be w1de1y used in schoo]s, at/]east four

cond1t1ons must be met: ' ' - . L

1

?) dasy term1n§1 and software access1b1]1ty for teachers and students;

. o
’ .
~
N . \ .
.
* . N

2) adaptability ef program aqﬁ]V1t1es to-the teacher's 1nstruct1ona]

- - ‘ ’ 4
~ ‘goals; T
) . -, b » ) R
- 3) easy&identif1cation of program components and instructional goals; and
’ L) . . . , ~
. s . ' . i . . 'x
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'\ © T 4) teacher and adm1n1strator comfort with computers
’ i

A]though each is 1mportant the last po1nt may prove to be the maaor o
stumb]1n§ block. If teachers and adm1n1strators fail to become comfortable
with computers, original purchases may never be made or the technology may

be used/nell in a few schoo]s spotted across the,dountry, used poorly in .

&

others,—and a]]owed to gather dust next to/tpé/m1crofdche readers in st11i?

‘.?/‘

f? others .-- and the students will 1gse. //// o X o

//

Computer Literacy ¢ ' L J )

The resistance to compufer téchnology in_schools is widespread. Dis-

%
t cussions with school super}ntendents, adm1n1strators and teachers 1nd1cate

'a generalized unease w1th’computers, yet ‘a cur1ous des1re to know more.
" Because the use of cbmputers is becoming’ so wjdespread in so many aspects
of our soc1ety, some educators are ;\g1nn1ng to realize that schoo]s w111
“ be at a serious disadvantage if .the techno]ogy continues, to be ignored For
the educators of today to galn comfort with the techno]ogy ahd its potent1a1y
;a large-ef?ort may need to be launched to he]p them, become. more "computer
. . literate." There are a number of specific act1v1t1es that can be planned;
administrators, teachers, principa]s,'school bogrd membersﬁ and members of
the community can participatgyin an informal, hands-on "computer literacy"”
program, To-organize this' project, a few'microcomputers with such simple
games‘as "hangman can be p]aced in central_ageas where peop]e can "practice"
and p]ay the games The. teachers' lunchroom, -a haldway outside the local
. ' School board meeting, a teacher center--a]] are 11ke1y p}aces " As the ‘games
’ s get a bit more compTex, ;rograms in reading and writing could-replace the
s1mp1er games. ' As adults become more comfortab]e with the techno]ogy and

\ Engage in the learning act1v1t1es, they are more 11ke1y to understand the

\-

22
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- innovative aspects of the technology and its relevance td‘their/own goals.
~ Another way to involve administration .and faculty members in "computer
’ : C Y *
* ., literacy” is through the growing acceptance of computers by business and ..
mathematics,teachers. More and more secghdary schod] mathematics and - \ -

business education departments Pave begun to offer ”Introduct1on to Com2

puters" courses as well as courses in the use of various computer programming
*~

languages. "Some m1crocomputers are’'Reing used for these courses, and com-
puter-based 1nstruct1ona1 programs are purchased or prepared by the teachers
themselves. The "Computer L1teracy" effort can emanate from the teachers
and students fh these departments There might -he days,when they present’
"Computer Fairs"--in each school auditorfum and eVen‘in the local shopping

center. All c1asses withinya school d1str1ct would be schedu]ed to attend.

Games and codrsework cou]d be available for the novices to "play" and, some
) g }
ading programs ‘might also bellgc1uded in the offerings. X

Decisions about large expenditures such as computer technology are best

" made when both teachers and adm1n1strators are involved in the p]anmné and
r 4 -

> devetlopment. Often & p11ot program is begun with enthus1ast1c teachers,

principals, and curriculum coord1nators who end up "selling" the program to

~

e
"others. In this same way it is poss1b1e for a schoo] 11brar1an and a few
/

cTassroom teachers to begin together to use the computer based techno]ogy -
. - . . ’ a
both in classrooms:and in library media centers as part of the ongoing in-

structional program. Since activities. and termindls as weld as’ printers

would bgcavai1able in. the media center, it is likely that other students

¥

and other teachers would become curious and possib1y éven invplved. 1t can-
not be suggested too strong]y, however, that adm1n1strators and teachers
) L . —_— P » « -

. s . . . . v x hed
[
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should be exposed to the "11te§acy“ program over an extended period of time

until they are comfortab]e with the technology Ne1ther in-ser ice courses

* nor odh'or two week summer courses seem to work. An ongoing support network
' 4
_'supplied "on- ca]i" seems to make' a greater difference 1n/1earn1ng, att1tudes,

-~

»

~

ahd” acceptance . !
Computer Q@eompanies such as Apple and Atari have beggme actively involved: ¢

in,the support of innovative microcomputer use, generally throhgh grants \/[\

for equipment. Boards of advisors review grants and encourage ‘the” devalop-

ment of new applications of the techno]ogy.h At the present time, Appde is

amore interested\dn software development while Atar{'s interests focus pn

. models of use. Atari has funded a travelling computer vénjthat visits
schools and introduces students and' their teachers to computers. In addition,"
large pup]ic-access educational computer centers for'cniléren have been
sUpported by Atari at the tawrence Hall of Science in Berkeley, California,
and the Capitol Chi]dren‘s Museum in Washington b.C. _Similar cooperation -
with computer totpanies might b?'sought to effect changes in attitudes about .
computer -based 1nstructzon on sthe part of a]] members of "the schoo) community,
including, school board members, centra] adm1n1stratuon, teachers, and parents.

i Computer useri in educat1on groups are being formed in local areas across
the country. Tney are made up of educators and members of the computer in-‘»
dustry and have rich potential to plan and implement ”]1teracy_dpr03ects

in Tocal communities and provide a forum for articulation of ideas about the

¢ A Y [
' future use of computers to teach literacy skjlls. t ) \\ :




» . Summary ) ‘

5 v

s <:-There is no doubpt that the computer reVofution'is with us, that it is

-

Y v affecting schoolss and. that this trend Will coftinue with or;without the .

" . . N ’
involvement of the educationa] community. Today's students need to be pre-

*

pared for participation in a. techno]og1ca1 society that is: ]1ke]y to require

some degree of computer ]1teracy even forf basic entry level jobs. Instruc-

«

t1ona1 use of computer technology is presehtTy limited in scope, haphazardly
organized and adm1n1stered, and accompanied by softwdre that does net re-
. N . N v

flect current‘knowledge of the.reading process. The majority of teachers -

-

and administrators are upcomfortab]é with eomputer technalogy and are un-

certain about its abﬁ]ity to benefit school programs.

Based on what is known about computers, reading strategies,‘and cogni- .

0

“tive theory, there is no doubt that computeﬁ teohno]ogy has the potential f

to make a d1fference in schools. However, program deVelopment and school

site implementation need careful guidante from eduCatorS and researchers .
, who are knowledgeable about process‘research, aware of school mEeds, and .
sensitive to schoo] cond1t1ons If tﬂe issdes of implementation and acceptance
are not jointly addressed'by educators and the computer industry, innovative.
1éarnipg experiences amd eomputer literacy may only be acc@%sib]e to select
‘groups'r- increaé;ng.rather-than:pelping';o eliminate equity problems in ‘

. " N
" PRI
’ <

_ both school end society.

»
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