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Preface :

"The cost of computer hardware has been reduced substanhally by the introduction of
new ‘technology. The digital watch, the hand-held calculator, and the $1,000 do-it-yourself
com ter kits are only a few examples of the products of microprocessing, a revolutionary

new advancement in computing with integrated circuits. Today a broad selection of com-
puters and systems is available to educators; with options ranging from the vast and s sphisti-

cated, txme-sharing systems that serve thousands of students simtl'taneously to the i

sive ¢$1,000) general purpose, single- termmal xmcrocomputu that serves one stuc - ta

ments are responsxbie for the increase in the numbcr of purchases of CAI by Cahforma

schools over the past two years:
Many educators afe not aware of this increasingly popular learning resource and its poten-

tial as a future instructional tool. 'lherefore this publication is intended to provide general

mformathn on the state of the art of computer technology. Schoo! districts that are
“window shopping” for CAl systems may need assistance of a more technical nature: They
should obtain the advice of consultanits who are experieniced with instructional uses of
computers; communicate® thh school districts that have CAl expetience, or contact the
Educational Technology Unit, California State Department of Educatlon 721 Capltol Mall,

Sacramento; CA 95814 (9106) 445-50065. . .
DAVIS WWC.K:MPBELL : ' J. WILLIAM MAY
Deputy Supcrmlendcm : ; ) Assistant Superintendent
for Programis ] - - and Director, Office of .

Carriculum Services -
REX €. FORTUNE
Associate Superintendent ' -
for Secondary Fducation Programs . //
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‘Definition of Computer
. Assisted Iﬁsiruﬁtion

Computer Assxsted Instructlon (CAl is a process

in which the ledrner interacts directly w1th lessons
which are~displayed on a cathoderay tube or
which are printed by a terminal that provides hard

_copy- The lessons are presented in the drill and.

practice, problem solving; srmulatloﬁ and tutoril )

formats

Drill and Practice Formiat

The drill find practice format helps studerits to
master the subject after the concepts have been’

taught by. the teacher. Student errors are corrected
1mmed1ately in a nonthreatenmg and nonhostlle

reinforced: Brrll and practice programs in elemen- -

*tary rcading and mathematics have generated posi-

" tive evaluation results throughout ‘the country

Experimental groups in mathematics have - demon-

strated 1mpresswe gains, with the most impressive
results among boys partlculdrly fourth graders and
projects. mvolvmg Idngudoe tedchmg, students in
CAl ekoernmental groups performed better in reall-
ing and: writing than the conventional laaguage

laboratory students (Taylor; 1974). The computer .

assisted instruction drill and practice format appears

" to provide powerfu] instructional assistance in the

educatron-of ethnic mmontres ostensrbly attribut-

abie .to its effect on “Iocus of control ’ (Crdndall ‘

'1975) , o :
. Problem Solving Format
The use:of CAl for probleni solving .helps

§tiid-1t:jit§ to obtain a deeper understanding of
problem so'lu'ti'o'n' Strat'egi'es (NavalﬁﬂPersoml

. dents and the students program their own solu-

3 .
tions. Tedious and repetmous calculations, as well .
as resource information, are provnded by the

. computer. By using Computerlzed problem solving;
© the students become involved- with mastery of

coneepts; patterns, ‘struictures; and. relationships;
which lead:to an understanding of the ‘problem
gestalt. Mathematics has been the principal subject
area for the use of the problem-solving mode; but

it has also been. effective in many other SUBJECt

,areas In mathematxcs for example, 1terat1ve tech-

niques afe more commonplace and more ‘uitder-
staridable to studernts (such as the estimate-divides:

~ average method of determmmg the, square yoot of

a number) because of the comiputer and its abllrty
to perform repeated calculatlons at blmdmg

and trrgonometry tables avaxiab]e at the touch ofaf o

finger and has cast -a completely new light on thetr

use in secondary mathematics. o

e ' Slmulatlon Format

.

In the simulation mode the student i given the

necessary data about -z partlcuiar probtem or

system and is then asked to carry out an assig

ned -

- task by using a number o§ “alternatives availab} e/to/_
him or her. The student learns from the’ ultlézite
results, _which- are , presenited on the computer .
termmal the consequences of the alternatlves that

experlment and in theprocess, ofexpernmentmg,

“he or she becomes familiar with the forceés which

are at work. In science and social studies; simu-
lations are used to perform.vicarious experiments
that are either too impractical; too costly; or too
dangerous for the sehool laboratory. . Research has

.+ shown that computer simulations help students

learn concepts faster and with higher achievement

gains on pretests and post-tests - than «students
learnmg in conventional ways ., (Naval Personnel
Research and Development Center, 1975).”

and retests. Experrments “showed thet ]earmng

-
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_presented thxm\gh CAr tutona}s than rhrough

‘conventional. courses.- . CoL

1 Early expenments in CAI at Stanford Umvemty, '

-the University ‘of {llinais (PLATO) and . Brigham~.
Young University (TlCCIT), and at many other \. continual refineerit of, exxstmg curricula; CAI; no

schools, colleges, and universities throughout the
nation contnbuted to the current deVeIOpment of
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By
.

RS

e

Ay

«Jl

!
CAI. These experlments d]though very expensive,

produced _thousands of curriculum_materials or

~ programs that are bemg used/ successfully in many

subject areas and at all grade levels. Such accom-
plishments have demonstrated CAI’s ability to
affecf learning ' positively “at the tlassroom level.

Wit} the rediiction in the cost of hdrdware and‘ the

_\floubt will be used: more extensively in public
schoels.

.
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) Nietos Elementary School Bxstnct thttxer Gah-
' Jfornia wrote:

. In the field of compensatory edncaﬁtlon practitioners

' have ‘been led by a succe‘ssmn of Messurhs who showed

‘ : ‘4 . rnagenahze yet the pracnces hngered for want of

. ’ something better. As a _result; educators have become

i . . . ‘- increasingly skeptlcal of programs claiming success in

A g & AR raising achievement levels with- children from proverty
‘IEfEEEEIVEHESS Uf CAI j background. To the umngnaiteciir EE?PQS‘“S,,”,‘E“ achieve- .
7/ ment levels may, be raised iy children by having them sit

_-’ The one questlon usually asked by educators ,5 . in front of a computer terminal for fifteen minutes a day

"""" seems ludicrous: But the facts are in. Standardized test

reasonable to require that any innovativel lnstr' scores have soared with children doing drill and practice
fional system meet the crucial test of 1nstructxonal¥ on a daily basis using CAL-

effectiveness. The results from many years of Crandall also reported tfiat the rate of truancy .

careful. research and development in CAl are very and_tardiness decreased with the implementatiorf

positive- as_to its effectiveness as a learning tool. Of CAl, that children made intensive use of the:

The following commentary, supported by evidence 1 ,computer teriinal before and after school, and
from ixteen studies, is typical of the.conclusions < that & decline in vandalism was noted at school .
reported in the litérature: - . 'planrs. - :

We have foun‘d strong and consistent achle‘ ement gains ¢ the-
; by students when they are given CAI over a reasopable reported by pubhc schiools in New York, Florida .

fraction of .a school year....CAl can be used or Oklahoma, Pennsylvanis, Texas; lllinois; New

. abused....The point we wanL to make is that CAI is an Mexico,; Mississippi, and Washinkton (Macken and.
extrernely effective - tool and that used properly it Suppes; 1976). Research conducted in 1971-72 in

presents a. serious possibility for- the lmprovement of Montgomery County, Maryland; showéd that CAI

- education (Fletcher, Suppes; and Jamison; 1972). " students made significantly greater gains in mathe-~

Examples of other comments o the effectxve- -matics than their counterparts did in traditional -
ness of CAl are as follows: ‘ : classrooms that it was possible, with computer
assistanice, to enlarge géometry classes with no

. Computer assisted experimental groups demonstrated hbiad .
er achieverent ]eveis(Raﬁéﬁ 1971). decrease in achievement; and that'teachers who -

’ sxgmﬁcantlyj
There were high correlations between ‘on-line” rate of « used CAl were able to spend more time with
.+ progress and'student’s aclievement on standardized tests individual students (Morgan and RlchardSOn
+ . forCaljn reat‘,ng(CampbeU i975): ‘ > 1974). =

Achlevement results were based pnmanly on-

Fourth and. "fifth grade CAl studerits were able to )
experience ‘with drill. and practice uses in feading

manage effectively their learning in elementary mafthe- -

-

- ritatics and to learn faster and retain better than control ~ and mathematics. These applications have been
groups'(Jacobson and Thompson; 1974). studiéd more exfensnvely in the research. Other.
The most ‘conseryative review stated that CAlis . promising applications now under develgpment

at ledst as effective as traditional instruction (Naval will undoubtedly be the subject of .further

. Personinel Rescarch and , Developmeiit Center, research.

-
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Obsfacles to

the Use of CAI

The principal obstacles to the widespread use of

CAI in the public schools in the past are believed

;o .irqve been_the cost and avarlablhty of com-
puters, lack of quallty curricului, and ‘adverse
-attitudes toward new technology.
— ’ ‘ )
Cost and Availability of Computers
Computer assisted instruction has been expen-

sive. The high costs have been due largely to. the’

state of art, which has forced CAI users te rely on

trme-shénng from large centralized computers with

priorities in the field of business applications. Such

_arrangements have adversely affected tlie quick
‘reﬁponse time necessary for SUCLBSSfUI in’t’e'ra”ciiv'e

prov e Up untrl now; Iarge computers have been

very costly, keeping them out of the reach of

locally funded schoot districts.
.
K} R

i Carriculum’ Quahty

" In- the early days
personnel who were.expert in computer program-
, ming and cu;nculum developnient, both of which
are hrghly specialized stiges of separate drscﬁ)hrﬁ‘
Computer experts, excited about educational appli-
cations, often demonstrated and sold curriculum
materials that were regarded by teachers as triviaf;

and ineffeative. Educators who were famrhar with

v the complex problems of !eqrmngﬁgmereff}{:yvere,
not aware of the capabilities of the computer in®

addressing those ‘problems. A number of years of

experrmentatron development and cross-trammg

P ;r“ - o -
- -,

[N

it was difficult fo" find

suff'crently germane to improve instruction: I

Adverse Attitades

Unfortundtely, computers and people have been’
pldeed in .rdversdrv roles: The errd development
of the computer in socicly has produced a kind of
future shock. The gap is large between what
computers can do and the layperson’s understand-

4ng of how they do it. This gap causes suspicion

:m”d u"n"ce'rtéih'ty thét téridé to obscuré;pédplés

hdve capxtahzed on these fears in writing for

entertainment markets: The r€§diting .fiction has

made good copy for the publisking mdustry but

B

has created a less-than-objectrve view of the contrl-

butfon of the computer to the problems of society.
Admlttedly, new; techniology has given rise to new
problems, but those problems have been drs_.orjted
and exaggerated in popular folklore, ‘
Thie newness, of CAl; coupled wrf‘}the my’sti'qm

_ lthe, drstrusi' of anything riew; and tHe early claims

' already beleaguered instructional staffs.

computer possessed its own body of 'skills ahd

vocabulary that were not easily assimilated by

Intro-
duction of CAI in its developmental stages could
not compete w1th other commandmg prrormes on

: mEetlggs even though the computer offered prom- .

ising ‘resolution to many of the problems of
educatron Because of these factors, educators have

failed to infuse thie computer into the educational

by the positive results of efféctiveness research
Sigriificarit developments in the state of instruc-

tion:and ‘in computer technology over thé past

decade have softened the obstacles and herg‘ltened

process to_ the extent,that would seem justifiable

the probability of acceptance of CAl as a valuable

~ tool of tearnmg Such a trend is evidenced %y the

phenomenal increases in the use of CAI throughout
Cahfomla public schools in-recent years 5\'

|l



 TheTurnaround i
CAI Acceptance and Use

In the past décade educators have become more

and more awarg of the usefulness of the computer.

Whi Ie it has contrlbuted substantially to admini-
strative tasks such as budgeting; -accounting; plan-
ning, scheduling, and evaluatiom, the computer’s
usefulness hagalso been increasing in the fields of
counseling, management of ° mstructlon and in
direct instruction. Evidenice of a tumanund in
acceptanice of the computer is provided by a
_COmparrson of recent school drstrlct expendltures

with ;the expendrtures for Slmlldr equlpmen ‘ax;’c

.

J

4

systems a decade ago. This change <cdn be {attri- -,

bated to a well-documented shift in the ecofrdmics

of computln;_, increased soplnstrcatron m computer

curticulum development,

about practlcafrappircatrons of thq‘compu ter i in our

- darly lives

Shifting Economics
~ The micreprocessing revolution has dramatically
reduced costs of computer hardware. Computer

. capability that cost about a quarter of a miillion

dollars ten years ago can "be purchaged today for
considerably less than $100,000. Terminals that
cost upwards of $2,000 can now be purchased for
under %'I 000. Today a Kkit-type, do-it-yourself

gomputér can be purchased for 31000 One

time-shar ng, mrcrocomputcr systent tlmt sells for
less than $4,000 without terminals.

While these small machines may fot have suffi- -

cient storage to provide individualized curriculum

in complex curriculum strands for whole subject
areas; they do have many useful purposes, such as

storage a/gd retrieval of tables for mathematrcs and

&ience lasses ar simple drill and practicé exercises -
JENCK Q p

P
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if spelling. These capabilities portend many prom-
ising developments for the future of education.
The optimum configuration that seems to be

ieeting with success in edication today is the

minicomputer; which has thirty-two terminals that
provrde drill and practice in elementary reading

and mathematics: Such systems are dally increasing
the students’ achievement scores on commonly
used standardized tests: They sell for approxi-
mately $4O ,000, plus recurring costs for cur-
riculiim and maintenarce.

Space requirements for computers have also
been reduced substantially. The first computer
required a very. large room to contain the many

vacuum tubes that made up 1ts central processmg

space that is occupied’ by an average size flmg

cabinet. A small microcomputer; which serves ‘one

- student at a time and operates on standard house

current can be Iocated on the top of a desk or
""" science, or elementary

‘school classroom or can be moved from room to

roofmorn a cart
Fundxng, for computers is becommg mcreasmgly
avarlabie in educatron Dlstrrcts that have already

good posrtron to prowde mstructronal semces as
Iong as they are able to identify appropriate uses of

the computer in the curriculum; and _they can

modify stime-sharing priorities. One California dis- -

trict with modest means, which started by instal-

ling a terminal connected to a neighboring college

computer, has grown to the point where it offers
CAl services to surrounding school districts: An

inner-city drstrlct purchiased computers for busi-
ness education programs thkat resulted in the
placemcnt of their computer scignce-trained gradu-
ates in a very competitive labor market. This
dgistrict has expanded from vocational training to

provrdmg computer services in CAI to many other

schools in the district. The United States Office of

Eduéation has funded CAI reading and mathe-

matics projects in schools that- qualify for Emer-

gency School Aid Act monies: At least one district -

@
in Cahforma today is purchaSmg mrcrocomputers

from local funds for mathematics and science
classes in all of its secondary schools. i
7} -



- scitools;

Today, many systems are available that provrde

‘a variety of services to instruction. for a variety of

costs. Educators who zre considering the purchase

of computer systems should carefully analyze the

potential uses of the computer plan for inservice

training needed to integrate the computer irito the
regular cumculum and, in the process of shoppmg,
be aware of such factors as hardware rehablllty,
response """""

and potentldl costs for maintenance.
factors are carefully considered, a cost-effective

computer system can be an important factor in the

improvement of student achievement .in the

Inicreasing Expertiss
The naturP of computer programmmg has re-

materials be prepared in a systematic manner so
that motiv’z'i'fﬁ)nal interaction is prov;d d between

the student and the curriculuni: Through many

years of experimentation and reséarch curriculumn

designers and. compater programmers have learned

to fuse their ‘skills in the productlon of a superior
product. As a result of the rlgorous controls and
procedures

stages

duced positive effects that are observable in prac—

. tical application.

In pretest and _post- test results C:&I students

mentary readmg and mathematics. These gains are
attributable to advances such as increased ablllty to
individualize and personalize instruction and
increased student motlvatlon through interaction

between the student and the program.
Individualization presents a task so formidable
that it is almost unattainable by teachers withoiit

the help of technology The ‘capability of the

. computer to Store and retrieve massive amounts of

data instantaneously i§ providing up-to-ilic mmute
individual data on the performance and progress of
large numbers of students in each detailed- strand

" of complex curricula. These data are being dis-

played on cathode-ray tube terminals witkout

’

i these .

- delay and are bemg prmted xmmedlately in hard

copy for later review and reference by teachers,
Motlvatmn for lcarnm" is greatly enhanced by

CAl, as"any observer in California classrooms can

witness. In Some cases it iS not unusual for students
to linger at the terminal; to come before school, or
to stay aftér school and work on thé éornptitér drill

students exhibit impatxenc” with students who do

not want to relinquish the terminal. This phenom-

enon does not taper off after a short period of
novelty, but persists as long as the students work
with CAI over several years. Crandall (1975) has
given some insights to the reasons for this positive
motivatior.. He pointed out the valiue of the
comnputer in helping exrernally controlled students
to become more internally controlled individuals:
He stated that; in the education of ethnic minor-
ities;’ CAI helped students to remforce the notion

'formance rather than to some external force.

Changing Attitudes
Experience and research are beginning to dispei

many myths about the computer such as the

machine that threatens to make automatons of the

'studEnts and to repiace the teachers. The testi-

MoRy of teachers with_long experience in the use
of CAl tends to discredit such notions and supplies
ample evidérice that an even closer student-teacher
relationship has developed with the help of CAI

" Such developments have become possible because

“of careful emphasis on teacher involvenient in the

developrient of programs. Bork (1973) com-

- mented as follovcs

My experierice shows that really effective materials are
still coming almost entirely from those who are very
much mvolved in the teaching, process.

The close student-teacher relatlonshlp brought

has resulted from - conscious efforts of €Al devel-
opers to do the following:

I. Combine the specialized skills of curriculum
development and computer programming if
the development of CAI lessons.

- +
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2. Develop and field test all materials in the

classroom settmg

3. Systematize the presentatron of materials in a
manner that is psychologically sound without
regimenting the student.

4. Conduct personable dialogize with students in

the instructional program:

5. Desrgn mstructronal _programs for branchrng
and randomrzmg so. that they meet the
individual needs in all strands of the cumcula

6. Handle consistently and “tinemotionally the. -

tedium of basic skrlls instruction that is based
on sopm;trcated pnncrples of positive rein-

of CAI materials are mcreasmgly recognizing that

teachers must not be replaced by computers:

Falzetta (1973) stated that teachers-are needed to

facrlrtate learning' arid to merge/ the affectrve and -

,,,,,,, puplnipy

875 ) acknowledged the deﬁcrency of CAI in
. answermg .the needs of the ° ‘why” askers, thereby
rmpl‘ymg that such needs must be met by teachers

*

g
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To mitigate the fears of teachers and to focus more
accurately on &urriculum ‘uses of the computer,.
educatiosnal agencies should formulate phllosophles

and policies that place the relatrve roles of teachers -

and computers it a more accur te perspectrve .

Computer assisted instruction is a powerful extension of

the teacher: it is a valuable fearning resource that should :

be integrated into the regular flow of instruction rather
than bc considered as a separate or umque program

With such a philosophy, educational. agencres

their importafice, while extendiug to them the
promrse thauthe computer Can provrde the solu-
problems ,

All of:the aforementioned factors coupled with
the rising rate of computer purchases for instruc-

tional uses in California, show that attitudes are .

changing toward the computer AS costs continue

to diminish and knowledge about the éffectiveness

-

"could provide teachers with*needed assurance of |

of ;CAI continues: to reach educational_decision 7'

makKers,: it appears that the trend toward accep- °

tance of CAI will continue until

its use in
education is commonplace. ,

3
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L Instructlonal
| Pefenhal of CAl

K Cornpliters are bccommg S0 bnrall diid portable
that they can be brought into the classtoom to
pertorm a varxcty ot Jnstructronal tasks With the' :

which

eliminate the neced for . electronic tape storage

. smaller and even more pqwerful computers will be1
~ manufactured. This progress, coupled with con-
, tinual soplustrc*itlon of the curriculum develop-
-ment - skills, is certdin to increase the edutational
" use of: (.omput'c"rs in coming 'y'ea'rs

e

and 1nteract1ve instrument,
wlnch is cébdblé of (1) matching student needs
with curriculum requirements; and (2) prescribing
- and presenting individualized and randomizéd exer-

- cises while xnstantdneously provrdmg teachers with

) evaluatrve data about the progress of. each student
" at any. stage of the various cumculum str'a'n'ds At
tutorially for remedldtron and for_presentation of
their regular courses. Many collegegand high'school
~ teachers i California areable to bring:into their
" classrooms today - live experiments; simulations;
and complex. problem solvmc exercises that would

will

or even dangerous

be too costly, impractical,

without the help of the computer: The computer’s

capacity for storage and retrieval of vast anjounts
of data in this age of exponentral growth of

knowledge is useful in levels of mstructron ranging

- from direct tutoring to management of instruc-

tronal resgurces. o

Computer Graplncs '

The field: of computer graphics offers a whole
néw - dimension ,in learning:- Through : graphics;

brctures tables; and- dragrams are being drawn on

f/the CRT (cathode ray tube) ternnnals at the

oo

¥ command of the student or the teaclier..

Tlus

technology makes 1t posslble to communicate
concepts or sets of relations that were - only

. teachable before through abstract explanatrons

.t

complex narrative; or the use of lexical or numer-
ical code methods on the computer. Through this
development teachers will be able to use new -
theorres of learning; such as the recently discovered
right” hemispheric development of the brain; in
areas of understanding and knowing. They will also

~ be able to meet head-on the chillenge of accommo-

dating @ wider range of learning styles.

Based on the results of current CAI practices, it
is_possible to. predlct with high probability that
major learmng gains will, occur iil many subject
areas as a result of the use of CAL (Education’s . .
foremost challenge will be ifi learnmg to use; and to
apply the eXisting teclinology. ,Once,teac,h_j
curriculum -developers expand _their éffo"r't's in
developlng CAI materlals and 1n """""""

] t‘ron like business and industry; witl be successful

in making the comiputer a_powerful extension of’
the human being: .
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How to Obtain

Information on CAl
Educators_can obtain information on CAl by
conducting manual or computer searches iri the
hterature They can also learn about tiie current
developments and breakthroughs in technology by
réading 'néwspapér and magazine articles ‘on the

sum:ng and may be dlfficult for. the busy pubhc :

school teacher and administrator.
Computer Demonstrations
Demonstrations of computer systems b'r vendors

* are valuable in obtaiping information.. Most com-’

panies will send a _representative to demonstrate
CAl in the office or the classroom by use of a tele-

phone linkup with their central computer. Often, in

demonstrations; -the uninitiated observers are

mesmerized by the dazzling performance of the

hardware and are unable to assess the value of the

- curriculum content. In spite of some dlsadvantages

such demonstrations are a necessary part of the =

. information gathering. process. Educators should
. consult more than one vendor and 'exp'l'o"r'e such
factors as the evaulatxon of programs. 1n mstruc~

one hardware system to another hardware system K

.hardware costs; software costs and mamtenance"

costs: ,
Other Educators

v

rrrtendsto use it; that they can produce eviderce of
its effectiveness i in their instructional program; and

‘that their commitment to a particular system is

based on its success in the instructional program

- and not on: other factors:

“Valuable assistance may be obtained from full-
t1me CAl consultants now employed in six Cali-

L
|y
IO

fornia’ school districts. Siich services are also
available throush the offices of four county

. superintendents of schools and the California

State Department of Education:

Computer Programmlng

Educators do not have to be knowledgeable in ’

‘they will want to explore new uses; which * may _' :

require specialized- training and experience. Such

training is available through most institutions of

higher education. But teachers should exercise

caition when they dxspense with prepared programs -
"and venture into teacher-made computer pro- ;
- prams: Prepared programs generally are validated in

a classroom setting, and their reliability is well
established. Teachers may- embark upon siich an

: adyenttife after they have become. mofé familiar

have to trade off validity for teacher control of
programming -at least in the initial stages of
expenmentatxon

Teachers must realize that it is 1mperat1ve to

, plan and train thoroughly for CAI just as for any
other curriculum effort. They should be involved-

in the acsxgn for 1ntegrat1ng CAI 1nto thelr currlcu-

' carefully undertaken If 1nvolvement of teachers is

sought -and used _throughout the decxsxon—makxng
process, a-great deal more assurance is given that
the system will be used as planned.

. saaﬁﬁiﬁg for Computers

Shoppmg for computer systems and CAI can be

a sophisticated business, and educators must con-

duct thorough investigations: Computer e)gpertsare
not necessarily education experts and vice versa:
Computer assisted instruction is a discipline qulte

umque m computer scxence and 1n educatxon If

rnembers are involved in decision makmg, teachers
and administrators will begin to recognize the value
of CAI: They will begin to envision even more ways

1n which CAI can be used to enhance Iearmng

£
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