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INTROD! "cnoN)

v

This paper reports on one element in Program 10--Developing

Relevant Programs for MNew Students--a study being carried out at the

Center for Research and Development in Higher Education.
In describing the "new" student, Cross (1971) has predicted
that by the end of this decade one-third of the students pursuing

postsecondary education will be drawn from low achieving, economically

disadvantaged segments of the society, those in which ethnic minorities
are overrepresented. It isllikely that these students will be the
first college-going generation in their families. Their performance
in traditional secondary school academic activities will have been
relatively ;oor, and for these students the st?ange new surroundings
of college conspire with the experience of failure to produce an.
oppressive sense of threat and apprehension. To deal with these
counter-productive feelings which contribute to the excessively high
dropout (some say "push-out") rates of this group of students, a
number of compensatory strategies have been introduced. One such
techniqueucalls foe the dtilization of Computer-Assisted Instruction

 —-CAI.




The advocates of CAI contend that'this educational method

is uniquely zdapted to the needs of the new'student because of its
responsiveness, its reirnforcing qualities, its iqdivi&uality, its
tireless patience, and its neutrality. The computer guides and
sustaini the learning process without' imposing its o&n'feelings or -
Liases on the learner, thJs providing him with a situation free of
tireat or reé;imination. | H

“The présent study'ié divided into two major parts: The
first part is a general discussion of Computgr-AssistednInstruction,
_covering what it 1is, reasons for its use, the process‘by which it
assists instruction, the process and the new student, computer-assisted
‘counseling of the new stﬁdent. and the obstacles to the'impleméntation

‘of CAI. The second part presents the cesults of a survey of a number

of installations which delivar educational materials to new students

by means of c0mputérs. It discusses facil;;ies, operational procedures,
materials, evaluative data, and gives reCOmmea&ations growing out of
the findinge.

As an aid to.individuals or institutions considering the
introduction of computer-assisted eduéational programs, the report con-
cludes with an annotated bibliography of some of the major references
available on the subject.

Before turning to the main body of the repért, we want tgy;j

express our appreciation to the institutions and program dirgngrs whose

names are listed in Appendix A and whose assistance and cooperation made

the survey possible, In addition, a number of other individuals aided




! matetially through their intereet, the’'r suégestions. and their help.
Tnese include: M., I. Charles WOodeon, University of California,
Berkeley; Victor C. Bunderson, University of Tex;e; Peter Dean, IBM

. Corporation, San Jose; Carolyn Stanffer,,Stanford Universiti; and

// : Helen Lekan, AEDS. While acknowleégfn; our debt to these generous

} and helpful individuals, we aceéft full responsibility for whateyer_

| shortcomings and iimitatione‘the report manifests. | /

// ‘ - Finally, ve exﬁtess our gratitude to the Office of Education;

‘Leland L, Medske //Director. and Lyman A. Glenny, Associate Director

/ ! of the Center for Research and Development in Higher Fducation; and.
| Harriet«Renaud Editor of . the final manuscript-~all of whom made the

reseg;th possible and contributed importantly to the preparation, the

/x“format, and the style which the final version has assumed.

vii
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PART 1

CAT AND THE NEW STUDENT

WHAT IS_COMPUTfR-ASSISTED INSTRUCTION (CAI)?

"The modern stored-program electronic computer has made more
of én impact upon human activities than any other item of éapital
goods proddced by ﬁan + « + . The influence of computers has already
been felt by almost every institution and individual in soclety
[Robinson, 1970, p.7]." As computers have profoundly altered the
techniques of science and revolutionized businegs practices, so they

. have affected the potentials of education: They offer to education
a means "toward satisfying the car&inal imperative of all teaching--
getting to know and meet tgé needs of the individual child [Margolin
and Misch, 1970, p.63]." "‘v

Stolurow (1969) describes two significant capabilities of

. the éomputer.which make it adaptive to the educational process: It

' can store vast amounts of information, and it can reg;ieve that
infofmation virtually instantaneously on 4 logical bagis. When these

features are brought tcgethér to ‘form an interactive system allowing

direct communicati;;/kg;p en student and insvructional material, the

—




\
\,5ystem is called computer-assisted instruct%on, or CAI ((.artcr .md : :
_ /_‘ Walker, 1969). 1In this, context, interactive simply means that rhe
cowputer, through its memory'and its program, reacts directly and

discriminatively to the.responses or queries transmitted to it by

1 the learne:.
WEY USE CAI? ' ‘
CILI has significant benefits to offer all sectors of the

educational community: the student, the teacher, the curriculum

designer, and the educational researcher.

Advantages to the Student- . - - : S

For the student, "the main advantage of the CAI systevm is the,

degree to which it permits the individualization of instruction

[Stolurow, 1969, p.292 Mitzel (1976) defines the general goal of

a free society as genuine ada tive education, the tailoring of subject-

.
<

matter presen‘{;tions to fit the special requirements of each learner
as.." ar’ indivi;i{xal. "The ideal is' that no ]_.ear'r;er should stop shortv‘of
his full potential to grasp gt‘sgbject because of any idi_osync_ratic
difficulties he-ma'y have in learning style, or in sensory receptivity,
or in personality organization [p.23]." Mitzel concludes that, due
to the nature and ex;tent of humén variability:, adaptive education is‘\
almost totally dependent on the individualizatibn of instructi_on..
Hansgn (197(;), in de'scribing the current revolution in

education, also discusses the importance of individualizing instruction,

and expands on the theme that leafning- is an individual rather than

=
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a group expé‘f'fé?i&,e‘;‘and that education is being asked to develop
' e

* the resources and ébe flexibility to respondAto the needs of the

individual. Hall (1971) asserts that computer-assisted instruction
has the flexibility and capacity for individualizing instruction.

According to Glaser (1969), individualized instruction places

the burden of initiating and maintaining learning upou the learner,
whereas in the traditior;al educational situation_‘,‘__.thi‘s b;xrden 1s placed
upon the teachef. Individualized instzgcti’é;r;l'xrtures independent
legrning, which in turn has th/e,po{eﬁial for producing individuals

who are resourceful and- s"eif-appraising. * The individual moves at his

~

"own rate and- receives the information according. to i'!s particular

capaciiies, This avoici§ the frustratlons encoun'tered by both quick
and slow students in the traditional classroom. Student$ quick to
learn certain materials may advance rapid}y and go on to/new mterials
or activities while the slower students axie giveri enough time to master
a given concept before movir.xgvon to the next topic.

Another possible advantage of CAl to the student concerns
the remov'al of negative affect often attached to instruction in the

classroom. In clarifying ﬁhis point, Seltzer (1971) quotes Singer:

The [instructionalj program has infinite patience.
« + » Mistakes are not penalized by scorn and sarcesm;

successes are marked by positive reinforcement of T e

"correct" student response [p.374].

Advantages to the Teacher
CAI also offers the teacher the freedom to teach more creative

and stimulating materials (Seltzer, 1971). With the computer program

.8 3
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‘imparting the factual information, the teacher can.focus on concepts,

anal&ses, relationships, etc. The idea is for‘the computer to assume ’

the instruction in those areas in which it is:/'capable of enhancing
the instructional process, and the teacher can minister to students
individﬁally in a manner that has never before been feasible. Thus,

the computer is‘viewed, not as a replacementiof the teacher, but as

ﬁﬁ assistant offgrlng him emancipation from ﬁundane chores.
* . . &

Curriculum designers and educationalEresearcher§m5enefit o,
) .' .- @ e
from the use of CAI because it enables them tb do research on 'various

}

modes of teaching under more controlled coﬁdftions, collect detailed

-

records of student performance that permig evaluation of the effective-.

ness of the teaching procedures and the materials, and develop ways

of assisting teachers and authors in the dévelopment of instructional
. i :

: \
" materials (Stolurow, 1969). CAI therefore mgkesvit possible to

individualize the instructional process, free\phe teacher from tedious

chores, conduct research on instrucﬁional-stratégies,“End develop"

more effective research.

USES‘OF CAI

The .uses of the computer in the instructional»prbcess have
bee; vafiously élassif{gd (Seltzer, 1971; Muller, 1970; Carter and
Walker, 1969). The cémpu:er may be used for p:oblém-solving, drill
apd'préctice, gutorial dialogue, siﬁplation, information retrieval,

testing, and guidance and counseling.

/
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Probiem-solving

BN - "'The incredible speed, accuracy,and tizelessness of the

computer make it ideal for complex calculations which;\in some cases,

could not be carried off by a man in his lifetime using traditional

— - \ . ‘ — . . °

’ ‘ methods . { i « The computer's ability to quickly display graphically:
_ complex situations and to modify or extend thesé graphical situations

) . \

in real-time is the computer s uniqueness‘in this mode of instruction

[seltzer, 1971, p.375]. " o !

Drill and éractice
: The computer can also be used for drill and practfce in-con-

Junction with classroom instruction. Methods and concépts are taught

_—-by a classroom teacher or tutor, and the student is given'the opportunity

s

to develop skill in their application. The program monitors the student's

o ' progress by keeping track of ‘the number of right and wrong responses he
makes, and he is then advanced or sent back to appropriate parts of _the

program either by the program itself or by the teacher. Ideally, he

44- 1“ e ’

' is always working on portions of the material which are appropriate

. s
t i

to his current needs,

¢

Remedial -Education /

- The particular adaptability of CAI drill and practice'to
remedial Education is evident since'a student may spend as much-time _

as necessary on any given concept to attain mastery without interfering

with the progress of the rest of the class.

l




Tutorial ° ) N

When the computef is used in the tutorial ;ode, the_studenﬂ
"converses" with the‘coﬁputer'program. Thé~§rgsenta£ion ?f.ins;rdg;
tional material presumablﬁlis.baséd upoﬁ ghe student's previous
experiénce anddtesponses. pf the tutorial:mdde of inmstruction, Qitzel
(1970) remarks that the computer may provide many functions that ;re-

characteristic of the best human tutor. Inclﬁded'are such services

as fegdﬁéck, evalgation, and recording of performance.

Sinulation .

Simulation is advantageous, Seltzer (1971) writes, since the

real world may not be amenable to experimentation. Experiments on

the real world situation«may be too costly, complex, or time-consuming,
whefeaS'bimulaqion'héf limit some of the variables so much that g
o _ ..

.7much smaller range of expe;}mentétion is necessary. In computer
simulations such as laboratory experiments and £usiness game§3 the
student i; permitted to react to-*a situation, ask questions,:and make
décisions on which he is given imqgé}?ﬁg fe;dback (Carter_and Walker,:
1969). '"The advantage of computer simulalion is that it enables
étudenF;_;ofmaKe many more measurements ant handlgmyﬁgy,moré complex

<

brbblems (Muller, 1970, p.81]."

\\‘ i

Information Retrieval
The ''data base' capability of the coméu;er is utilized, and
files are organized so that any information relating to a giveﬁ topic‘

‘ | is immediately\acceﬁsible. It is thus possible to give varioda

~
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specifications to the computer program which then supplies the in-
formation to meet the given criteria. " For instance, a teacher may
:rgduest'a‘biology exém from a data bank of questions._'She would

- ' :specify the number of items desired, the appfoximate content (e.g7;

, ' cell division, or a biological classification scheme in Phumum Mammalia),

the level of‘éifficulty, and other dimensions by which the items were

code&. Information retrieval is being useq by the Xerox Corporation |

to reduce some 196,000 doctoral theses to computer form so th;t they

may be retrieved by dial access (ﬁulier, 1970). "The computer as an >,/’//

informatinn retrieval system certainly has no equal, not evéq\libravies

[Seltzer, 1971, p.395]."

Testing

v

The computer is particularly adaptable to testing--psycho-

logical, as well as instructional. Diagnostic tests are used to s
¢ ' ) he

_f' determine the point of entry into the instruc;iongllsequence. Follow-~
.ing the instruction,'the student might take a posttest to assure that
mastery of the behayiorgl objectives had been aftéined. Students are \\
generally given immedia;e feedback on their responses, which can be

highly instructional in itself, and the teacher may reduest progress e
reports for each student, énébling her to make more accurate assign-

ments based on an a#sessment of student strengths and weaknesses.

Cumulative recordé may also be kept on each item of a t;st,-providing

a'feady item analysis to détermine "good" and 'bad" items for test

.

construction.

14 o
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_ { fany - of the aforementioned instructional strategies may be : 1

‘brought into play when the computer is used to aid in guidance aud

counseling, Testing, dialogue, and information retrieval are an

integral part of a computer counseling program. The computer's ability
to store occupational information [such as job duties, training require-
ments, recommended courses, working conditions, and beginning salary
‘range (Wightman, 1970)] along with information about postsecondary educa-
tion (such as entrance requirements, tuition, and scholarships), and to
combine and recall them on a logical basis, makes it well-suited to

aid in a student's choice of career or college or universiE}.‘ It is

possible to use the computer to simulate an occupational situation.

The student assumes an occupational role in which he may learn the

characteristics of the job in order to determine his aptitude and
interest in the position. ¢

e B

-

HOW COMPUTERS ASSIST IN INSTRUCTION, COUNSELING, AND LEARNING : e
Because of the nature of computers and programming, ‘the use

of CAI requires systematic thinking on the part of those involved in

its implementation. Hansen (}970) describes this requirement as one

of the most fundamental ways in which the computer can aid in the

process of instruction. He remarks, "I have yet to see the computer

introduced into some phase of the educational process . . . but that

it has not forced the people involved to begin to think more exactly

about what they are doing and why they are doing it [p.197]."

Q 5 v 11:3
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' The use of the computer in developing CAI materials makes it
necessary to define educational goals and strategies, and this should
strengthen the instructional process. The curriculum is thus developed -
with specific goals in mind, and the curriculum speciélist is able to
revise the materials by means of the feedpack from student performance
recordings, eliminating the '"dead weight," and refining the path or .
paths leading to the objectives:.

The systéﬁatic tﬁinking involved in program construction and
‘the subsequent program refinement based on student performance combine
to create learning materials adaptiﬁe'to student needé. The environ-
ment in which the stgdent learns consists of programmed materials

displayed on a terminal which may differ in its capabilities, but in

general consists of “a typevr;tef, or ge{eﬁype, which_is”contxolledmbyf“
“the computer prdgfam. In a typical CAI session, the student seats
himself before a terminal and keyé in some identifying chafacters
which the computer program recognizes as belonging to this étudent.
The computer locates the student's file and begins‘;he lesson where | ) -
the student had signed off prev;ously. He is then presented instruc-
tionﬁl material with vhich he interacts and, on the basis of his
response, is given immediate feedback--told to advanée, given assist-
ance, or told to tfy again.
~ The dynamic interchange between tﬁe\student and the instruc-
tional system is one of the advantagés §f the CAI system over other

modes of instruction (Stolurow, 1969). Mitzel (1970) compares the

conventional classroom with the CAI laboratory. In the case of the
9

e | 16




traditional school, questions are asked of an entire class, with the
'more-aggressive students responding on the average of about five times
per class period. The shy, noncompetitive child may. recite once a
veek or once a month, and the feedback he receives may be hostile or |
negative, thus soli?ifying his fears of classroom participation. 1In
the typical classroom at a college or‘university, the picture is even
more dismal, with single classrooms often accommodating a hundred
students or more. CAI serves to alleviate mﬁny of these difficulties;
each student working at a terminal may, receive feedback as many as

40 times during a 20-minute interval.

4

CAI and the ilew Student ” / oTE

Educators afe seeking new methods for dealihglwith the ;duca-
"€ional deficiencies of low-achieving low-income populations from
childhood through adulthood. Thé problems created by traditional
classrooms are described by Mitzel (1970), who poiﬁgs.put that there

.

is insufficient human warmth and opportunity for experiencing success
y

in the typical classroom, "and this lack of a mentally healthy environ-

ment is most prevalent in inner-city schools where there is a clash

of middle class teacher values and lower class pupil values." A -

A

further indictment of the schools in déaling with the poor and foreign--

speaking is made by Martin (1971): "From 50 to 70 percent of the
children from such families are unable to read or compute effectively

after six, eight, and twelve years of schooling [p.16]."
Koo :
In recent years, efforts have increased to recruit economically

;

10

.
!
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\ 4 . r
disadj¥ntaged stddents and enroll theﬁ'in higher education (Astin,
\

1970). \One example of such endeavors is the publication of 4 Chance:

~
~

]

te Go todCbZZege,‘prepared by the College Entrance Examination ﬁoard,
which is sent to all high schools in the United sc;&s. A directory
of over 800 colleges and universities which have special programs to
help students from minority and low‘dncome families, it includes
éeneral information about how to apply for admission and financiél

aid, and brief descfiptions specific to each college about eligibility,
criteria for admission, aids to students, appiication fee, closihg
date for admission, and the name and address of the person in charge
of special programs.

The Educational Opportunity Piogram; in the system of
California State Colleges illustrates dnother attempt to increase o
enrollment of minority’and‘low income students. Through supportive
services, such as financial aid add peer counseling and tuﬁoring, the
EOP is striving to\tiansform an ;ducational system characteriéed by
elitism to one of universal access (Kitado and Miller, 1970). And
accompdnying the induction of these "new'" students is the need“fdr
-special programs to compensate for their academic deficiencies.

Margolin and Misch (1970) have described wdys in which computer—assissgd
individdalized.instruction can bg particularly valuable for remedial

educati9n: through lessened pressures, individualized programs, an

unusual degree of isolation from distfaction, close andvdetailed

attenti;n to érogress,\yide and rapid variation Lf stimulus input,

. \ . .
and extraordinary patiedbe. In addition, as Seltzer (1971) quotes

1‘i =
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Singer: "The [instructional] program . . . does not have preconceived

- .

notions about a student . . . it removes a certain amount of ﬂuman
contact which for séme ghet;g’students i1s continually frustrating and
abrasive [p.374]." | .

Louis ﬁrigbt, A;sistaut Commissjioner fo£ Research for the
United States Office of Education3 remarks about his observation of

1

the positive effects of CAI on students frof disadvantaged backgrounds:

X
L]

At the beginning, these students were generally antisocial--either
e#tremely withdrawn or hostile--but one\fould observe definite changes
within six weeks, and within three months they became self-confident

/ extroverts. The change can probably be attributed to the fact théf
they were being bonsistent}y successfui-for the first time‘in their
lives, instead of beihg_continually punishéd byxfailure [Margolin

and Misch, 1970,/p.x11." ;
The socializing role of CAI was the object of a stu&y~3;<
| He;s, et al. (1970). Subjects for the St“d¥ included 189 junior high
students from lower SES backgrounds, 50 of whom were engagéd-in remedial
'\‘ | /path instrﬁction via CAI. Comparisons wgre‘made oﬁ attitudes toward

/
\ ’ .
‘ computers between the 50 students receiving CAI (the CAI group) and the

e

139 students receiving conventional instruction. The outcomes indicated
£hat'56th:groups viewed the computer as & more reliable source of
ihfbrﬁation thén other sources, and that the CAI group tended to place
greater trust in learning situations monitored by the computer. The

( CAI group also exprcssed a more realistic appraisal of the "fallibiliﬁy"

of computers. The greater confidence In the computer than the teacher

!

X112
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was attributed to more objective evaluation received from the computer.
Teachers were viewed as being influenced by variables other than those
pcrtqining to subject matter knowledge.

In describing 41 projects whicn are seeking materials and
_instructional systemstto acceleratezond enhance the learning process

for our 56 million undereducated adults, Sherron (1971), involved with /

the program titled Adult Basic Fducation (ABE), names CAI as one of
the techniques which offers numerous possibilities for avoiding or

/’
overcoming'the inadequacies/of traditional instruction.

/1/
Computer-Assisted CounseL‘zfng and the New Student.
S / :
Urban schools cre faced with increased numbers of student

!

enrollments without a’ proportional increase in counseiors to help the
students make approﬁriate course and career decisions (Margolin and -
Misch,fl970). The computer should prove an invaluable aid in copiné“

with the massiveé volume of record-keeping ihvolved in today's educa-=

/
/

- tional and occupational counseling.

’
/

At glconference held at Harvard to acquaint counselors, -
directori;/coordinators, and administrators with several computer
guidance/aystems, the general consensus was that computers will
contribute to the guidance function and will have implications for the
training and role of the: counselor. Anong the issues raised were the
gcécral relevance of counseling prdgrams, especially for the economically

/disadvxntaged populations; the poésibly depersonalizing effect of
/ : .
/

// the computer; and counselors' fears of being replaced (Baruch, 1969).




+ Since the counseliné.pzafession is particularly involved with
hﬁmanistic val;es, allegedly dehumaniziné\properties of the computer-
aided counseling process is critical. The‘gohferees"initial concern

. cver this guestion'was greatly alleviated agvthey learned about and

. used the systemé; rather,ithe comment was madé that _the computer, by
assuming thé duties of "paper-éhuffling” and ﬁbusy work," could force
counselors to counsel. The computer, an extension 6f man's imagination,:
was seen as empowering r;ther thgn dehumanizing.

Alfhough tﬁere are those who feel that tﬁe computer may threaten
to replace the couﬁseldr, there.are instances in which the use of the
computer as counselor may be especialiy advantageous. One of the -
Harvard conference participants argued "that a neutral computer,.free
of the biases and pressures to which gounselors are usually prey, can
elicit a kind of trust 3nd honestylfg;m the user that few counselors
can-bring forth. With‘éhé absence of counselor '"'set" and expectation,

-
/
+ + a son of an unskilled worker could dare to dream and explore

"
some course of further action involving leaping across the vast
socloeconomic gulf that separates classes in the United States (ﬁaruch,
1969, p.21]."

In the same vein, Holtzman (1970) has remarked that, fIn some
situations a patient, friendly, responsive and amoral computer program
‘~-even though offered only as a mechanical aid--may help develop
favorabie attitudes in students who are unable to relate to their

regular counselors. For example, numerous school systems will face

for some time the problém of white counselors, many of whom are unable T

14
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to serve adequately the guidance needs of black youths [p.382]."

Two cases which support the above comments can be found in
the advice given to Malcolm X (1966) and a female Chicano student

(Kitano and Miller, 1970). Both reportedAthemselveslas excelling their

1

fellow white students academically, but were discouraged from their
expressed desire to attend .college. Malcolm X was gdvised to become _
a carpenter, the Chicano student to attend beauty school. It is of
the essence that such inequities cease, and compuﬁerized counseling

. o h
may move us toward this egalitarian goal.

OBSTACLES TO THE IMPLEMENTATION OF CAI

' Why has CAI not been embraced by the educational community?. The

answer 1is that it is expensive, there are insufficient personnel with

adequate skills, and there is a scarcity of "good" instructionai material.

The Costs !
‘ \
New York public-education costs range from 33 cents to $3.00

per pupil hour (Hall, 1971), whereas the initial costs of CAIL

syétems fgp as high as $35 to $40 per pupil hour; Today a fully
operational computer imstructional system costs about $3.00 per puéil
hour to operate, althougﬁithere is géheral agreement among educational

technologists that this cost will decline over the next few years

: (Hall, 1971; Jamison, et al., 1970; Atkinson and Wilson, 1969). There

are areas, however, in which the use of CAI ﬁithuekisting costs may
be Justified--such as in higher, education (Seltzer, 1971) and special

education (Hall, 1971). According to Hall, who reporﬁed costs as

15

22




ra.ngihg from $3.0C to $.2.7 per pupil hour, "Three dollars per student-
hour may seem ‘\high, but it is not as -high as the cost of spedcialized
instruction such as .remédial education? vocational education, or |
homebou»nd education. Nor \is it high if the social costs of allowing
. ‘ : individuais to remain'.uneducated are considered [p.630]." Hall also

f made the point that full utilization of a CAi system is one means of
making it economically feasible. The system could be used for daytime
instruction, fo'r evening adult. education, and for administrative

; pux\'poses from midnight to 8 a.m.

L CGrayson (1971) has reported that federal support for CAI
projects 'hasv declined steaﬂilj for the pasf three years. Dm‘:'ing this
period the aﬁou_nt of funds-and the numbér of operafing programs has
fallen off. .The. reasons for this dr'op appear to be associated with

the economic hard times which have overtaken higher education (Cheit,

1971).

As funds become less readily available, the inclination is to
devote them to meeting the direct personnel costs of instruction, and only

»

short-term support tends to be given to projects with a high start-up cost

or wvhich do not show immediate results. 'Brief term support is inimical
\ to CAI operations, however, i:ecause they require a relatively long
time to get under way and neeq several years of operation, both to
refine and de-bug the system, and to permit the collection and appraisal
of evaluative data.
It is unfortunate that many of the .'strengths; (e.g., inc;ividual-

ized instruction, flexible courée structuring, self-pacing) associated
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with CAI éré never, in fact, incox;hporated into .-instructional pro‘g-rams.
Thus, individuals new to CAI are likely to _bg impreésed when they
observe a systexﬂ in operation regardless o%.the, quaf‘i't?‘of the material
they see. The initia_l reaction _t§ a machir;e that "talks" to a pe;'so;x,
calls him by name, and seems to respond to him personally, is oft_en
one of awe. People aré not generally ;accu‘stomed to getting personal
attention either from machines or eduéation, and it ‘:Ls little wonder
that one's first contact with CAI usuall;' produces enthusiasm resembling
that found in new religioué‘;cdnvl?:;:ts’.',”However, this zeal fades rapidly
unless the material 1s skillfully prepared to stimulate and maintain
interest as well as impart knowled_g‘é. ‘Because such skili is gained
enly wit.h.experience' and thordugtf knowledge of bprogram capabilities

and instructional strategies, t}ﬁn/ny‘of the decisioné cruci‘:al to a CAT

3

project ought to be deferred until after some months of intensive

“exploration of computer equipment, programming language, survey of

existing materials, and i/{structional stratégies. This planning and

preparation period ‘shoufl"

’

d be routinely éllocated, since investigation

can reveal the existence of instructional materials which meet projects' ,

partic{xlar needs. Hany software developfnent costs could thus be avoided,

and the type of computer needed clarified.

Scareity of Instructional Materials

Perhabs the most serious drawback to the use of computers in
/ ) o

eaucation :,lé assoclated with the dearth of instructional materials -

of high qﬁality. There is as yet little operational experience in




. - ~e
how best *o prepare an individualized curriculum (Suppes, 1969)..

. . o

"Despite expected icprovements in instructional design and development
- ~

systems and techniques, CAI course development will remain costly and

time-consuming (Bundersbn, 19790) ."

1

Thus, program development should be undertaken by individuals,

competent in the subject areas, who have had approximately one year

of experience in writing instructional programs. As would be readily
ack?owledged by anyone who has attemptedxinstructional programming,
first effor;s are generally'primitive and unimaginative. Instructional

ro- .
programmlng is comparable to learning a new language. First, the basic

I3

.
e commands are used exclusively. Comprehension of the nuances of the

programming language and its immense capabilities come gradually with
immersion.in the programming language and instructional techniques.
:\It takes time to learn to speak any foreign language fluently.

Because this factor of necessary elapaed time is not taken into
account, it 1is common - to find that as soon as funding is obtained, new
personnel are hired, and decisions are_made about computer and terminals.
But a frantic search then ensues for instructional materials, which are
only then found to be inadequate or inappropriate.to the needs of the
project, or written in a programming language whichiis incompatible'
with the computer system available to the project.

Unless a planning period of some duratipn is built in, most
projects; funded as they are on a year-to~year basis, only h;V: a few
months.to complete the preparation described aboye before school begins

and students take their places before the terminals. If the project
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must produce its own materials, the task becomes prodigious. Because

classes must be held, first attempts are usually used as course material,

and because of the necessity for producing enough méterial to engage
the students during a quarter or semester, with no time to develop more
creatiye and adaptive instructional strategies, the same programming
teé;niques are used repeatedly. The picture is grim for CAI projects
whiich produce their own curricula in a matter of a few months.

The project that can use eiisping programs does not labor under
the fréntic necessity to produce course métetial; buf‘e;pé;gise is
needed to recqgnize which extant programs meet the specific needs of
the project Project personnel new to CAI, and often lacking a strong

background id education, may not kuow at the outset what constitutes

. effective instructional material. But, again, because the quarter or

semester is about to begih,_projects are compelled to take whatever

material is available.

The analysis to this point does not, of course, réfer’to the

institutions or instructional material which will be discussed in the
second half of this report. The ahove discussion is aniattempt to
explain why many CAI projects show unfavorable results and are cancelled

after their one- or two-year "probationary" period.




~1iterature was canvassed and a review conducted of the computer users'

PART 1I
CAI IN REMEDIAL TRAINING FOR NEW STUDEN&S -
-

This oart of the report.summarizes the results of a survey of
2 number of collegiate‘institutions which are employing CAI.as a means
of offering'remedial training to new students. Most of the ptograms
have been in existence for a short period of time, so that the assess-
ments -are "soft" and rely heavily on subjective impressions of personnel
‘involved with the programs. More rigorous appraisals of the growth
achieved by students involved in these programs are'urgently needed;

as are morc systematic surveys of the attitudes of students toward

this mode of instruction,

SURVEY OF INSTALLATIONS

A search was made to find institutions of ‘higher education with

remedial CAI projects for students with academic deficiencies. The

4

list of the Association for the Development of Instructional Systems

(ADIS). The search revealed that Bernard Baruch College of the CUNY was

j/specifically involved with the remedial education of new students via

CAI. Communication with Bernard Baruch led to other institutions
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conducting similar projects. Direct personal contact was made with
each of these schools to ascertain the nature ;f their p?ojects, and
to determine whether they knéw of other institutions similarlw
involved.

A questionnaire (Appendix B) was sent to each of these institu-
tions and visits were made to the campuses of Golden West College
(Huntington Beach, California); Stanford University, and UCLA, to |
exémine their installations and determine whether they qualified for
the présegf/sﬁrvey. As few Golden West students would be classified
as educationally or eéonémically disadvantaged, it was decided that
it could not be properly considered as dea%ing with new students.
.Golden West expefiences are noteworthy,. however, and will in large
part be incorporated‘in this discuséion. Although Stanford is not
currently conducting remedial education on its own campus, the ﬁhté;ials
.prepared there are being used by two of the SChdolé-involved in this
discussion (Bernard Baruch and'UCLA), and it was thus deemed aésirable
to have "hands on'" experience-with these materials; At the time of
the visit, UCLA was setting up 1t$ installatibn in preparation for
incoming students, and it is included in our study.

The following, we believe, is a complete list of colleges and
universities known to be conducting remedial programs by computer for
the new student:

Bernard Baruch College of City Uﬁiversitf‘of New Ygrk

Brooklyn College of City University of New York

Central State University,‘Wiiberforce, Ohio
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Rhode Island'JuniOr”Coilege, Providence, Rhode Island

University of California at Los Angeles
The nazes and addresses of the project directors are presented in
Appendix A.

The descriptive summary below of the fivq/projécts concerned
with‘remedial education, as well as that at Géiden west College, is
given to provide informatiénAgléiﬁea>from the questionnaire which tay

be useful to 1ns;ituti6ns using or planning to initiate CAI projects.

'COMPUTER FACILITIES

The computer facilities of each installation are summarized in
Table 1. IBM equipment is used and located on four campuses; G.E. and
PDP equipment are used at Central State and UCLA, respectively, and
are remotely located. The number of terminals.engégéﬁ'at the five
campuses under consideration ranges from nine to 20; Golden West College
has 100 terminals. In general, the terminals are located in a single
room divided into study carrels. However,  at Central State each of
the 10 terminals is located in a sepafate room, and at UCLA and Brooklyn

College the terminals are in one room with no separations. Golden West

" has distributed its terminals throughout the whole community coliege‘

district and uses study carrels as well as single rooms without

séparations, depending on iocation.

OPERATIONAL PROCEDURES

Four of the projects were initiated in 1971 and two (Golden

West énd Brooklyn College) in 1969 (Table 2). 1In three cases ﬁhe
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Tadble 1

CAl Facilities

Ferngrd Central tliodc Golden
brruech brocllyn State Island UCLA Vest
Cumpute relel 10N  §: 13 GE Dctanct 1BM FOP-10 IEM
: ! 360-40 1500 400 360/25 360/50
360740
tucter of tercii.ls 15 20 10 12 S 100
Method of separation cne toomn/ one roonm scparatce one roor/ one one room/
study . rooms study roon with and
carrcls carrels without

study carrels

¢
* Table 2
5 Operaticnel Froccdures
Rernard . Central Rhede “  Golden
Buruch Broolilyn Statc Island UCLA Viest
Cotzmencement date 2-1-71 1969 10-1-71 7-1-71 10-1-71 1969
Teroination date indefinite  indefinite 5-31-72 1-72 9-30-72 indefinite
Proctors evalilable ,
during full capacity 1 0 2 1 2 1
Students per quarter
or secester 150 30 100 & 200 150 100 4000
Average ro. enrolled : . -
at any given time 15 30 100 & 200 60 “100 4000
Attendance required “Yes Yes Yes No Yes Yes
Free access to
terrcinals No not indi- Yes Yes Yes Yes

catced

e e e - = - —————— - —
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projected termination dates are in 1972, tut each of these schools

hepes to expand and extend éhe scope of its project: Central State

nlans tc enlarge its program to include all freshman students, UCLA

to write its own course material and use on-campus computer facilities,

and Rhode Isiand to work with local school communities in utilizing

its CAI facilities. Golden~West. without a projected termination date,

is in the process.of integrating CAI into the total college curriculum.
The number of stude;ts accommodated by the projects varies, but

in general is 100 to 150 students per quarter or semester. Attendance

is required of CAI students at all institutions except Rhode Islang,

where it is voluntary, and UCLA where 25 of the 100 students attend

on a voluntary basis. Terminal time is scheduled at all schools except

Golden West, whichhpperates CAI seven days a week from 7 a.m. to 2 a.m.,

and UCLA, which provides CAI five days a week from 8 a.mz. to 8 p.m.
‘Aéi&eifrom Bernard Baruch, the institutions allow students free access
" to terminals on a voluntary basis during available operating hours.
Because much of the descriptive datavon CAl students could
not be gathered, only the method(s) by which students were selected for
CAI course enrollment will be considered. Placement exams (American
Collegé Tegt) were used to select CAI students at Bernard Baruch,
Central State, and Rhode Island. Bernard Baruch, which offers CAI in
English only, used a plﬁcement exam and faculty referral as bases for
student selection. Criteria for selection at Central State; exclusively

concerned with CAI in math, included ACT scores, evidence of disadvantaged

financial and academic status, and high school class rank. Rhode Island

\ » §
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used scores on the ACT and their own pretests to select students for

CAI in math and English. UCLA selected one-third of the students from
the remedial math class at random to comprise its CAI sample in math
(92 students); eight students were referred by the UCLA faculty for

CAI in English.

INSTRUCTIONAL MATERIALS ~

Course materials (Table 3) have been written in Coursewriter 1I
and Coursewriter III, Fortran IV, BASIC, and APL. This diversity of
languages indicates one of the nagging problems in CAI-—the high degree
of specificity of programs to institutions and their unique problems.
Four schocls have developed their own materials and two are using those

developed elsewhere.

The materials used at ﬁernard Baruch have been supplied by the
Computer Curriculum Corporation and deal with the grammar and usage
of standard, written English. UCLA, uging the computer on the Stanford
University campus, 1is using remedial math and English programs developed
at Stanford. Included are drills in remedial arithmetic which progress
through "grade'" levels (not necessarily correspondent with school grades),
28 hours of tutorial instruction in algebra, two courses in programming
of 50 and 60 hours in length, and courses in logic and English.

The Language Curriculum Development Group at Brooklyn College
has developed materials to teach writing in Standard English. Materials
used at Central State were written by the CAI Coordinator and the Lab

" Assistant. The segments, written in the drill ‘and practice mode,
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consist of eight half-hour lessons in integer arithrmetic, eight half-

hour lessons in decimal arithmetic, four half-hour lessonéuin common .~

S

fractiors, and one half-hour lesson each in solving linear equations

and solving percent equations.

The remedial program at Rhode Island written by faculty members

A 4

deals with subjects in math, English, and the devalopment of study
skills, The rmaterials written by the faculty at Golden West deal with
topics in English, gereral math. Spanish, biology, chemistry, physics,

calculus, nursing, political science, econcmics, and business law.

SOME EVALUATIONS

Three projects reported evaluation procedures. Central State

. will use scores and class grades, and UCLA will use exam scores and

inference test results to compare CAI and non-CAI groups. Rhode Island

is conducting a three-way comparison of students being taught by CAI,

Tabls 3

Instructional Mgterials

Bernard Central Rhode Golden
Baruch Brooklyn State Island UCLA Weat
Programming language CWIII CWIl Basic 2 CWIIl Not APL
Fortan IV apecified
Courase contant Engliah Engliah MHath Math & Math & Math g
) English English English T
Source of materials - External Faculty & CAI Coor- Faculty External Faculty
graduate dinator &

students lab gsafat-
ant




programmed instruction, and conventional classroom instruction. No

hard data on results were available yet at any of the institutions

surveyed.

In general, student reactions to CAI were described as "good."
Only UCLA reported negative student attitudes in response to mandatory
scheduling on the terminals, lack of correlation between the CAI

materials and their lectures, and abstract questions dealing with

reasoning concepts. -Opher isolated unfavorable reports were related to
slow response time of'tﬁé terminals at Central Stage. lack of enough
materials at Rhode Islahd. and the inability to "branch" throuéh course
segments at Golden West. Aspects of CAI most appreciated by students
included practice on math skills and immediate grading, personal

attention, and patience.

The respondents offered the following observations concerning
their experiences with CAI. Central State, which currently has terminals
in separate rooms, would prefer an open classroom with study carrels
and recommends that materials be tailored to specific student and class

needs, and that borrowed materials must allow for.changeg\tg\fit e -

specific needs.

UCLA also reported the ﬁeed to adapt CAI materials to classroom
teaching, and pointed out the desirability of éoth identifying motivated
students for participation in CAI and including an orientation program
to illustrate the benefits of the program being offered. A final
suégestion concerned the advisability of tailoring an entire curriculum

to individualized needs, taking into account each student's abilities,
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intercsts, and motivation.

Khode Island 2xpressed enthusiasm over CAY as a method of
teaching, partic;larly in referernce to the self-pacing and immediate
feedback capabilities. It recommended the ccllaboration of two 6r‘more

institutions in dJeveloping and {mplementing CAI.

Uron rating the issues commonly associated with CAI, three out

of four respoandents feclt local funds for implementation and funds for
research and development to be most important. Central State felt the
attituces of the faculty to be most important, and documentation ot
educational software next in importance.

Although five of the six programs under consideration deal with
new students, and generally with the same subject matters--remedial
math and English;;there is not one instance in which the same materials
are being used at more thag one schooi;

The prol%feration of €A1 languages is partly a consequence of;
:the language incompatibility of the different computer systems and
partly related to the predilections of the per;bnggl in charge of
programming. While four installations use IBM equi}ment, one system
(IBM 1500) is incompatible with the other three, and reqﬁires,its own
language (Coursewriter I1). Of the three installations capable‘of )
using the same language, one (Golden West) is writing its materials in
APL, rather than in Coursewriter 111, which is used by the other two
projects. wﬂen several programming languages are available on a single

system, the language selected is generally the one most familiar to

the programming staff, or the one judged by a particular installation
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to have merits not necessarily so judged by other-ihstallatibhs;- At ~
any rate, this problem does. not appear ciose to resolution; attempts
are still Béing‘méde to develop The Instructional Language rather than
to perfect those already extant.

Much of the duplication of effort seen in the field of CAIL may
be accounted for by the programming language protlem, but this is by

no means the only explanation. Rhode Island found, for example, that

the available materials were simply not suitable to the particular

needs of its project. UCLA, using existing materials, is finding them
unsatisfactory for its needs. While it was not possible to ascertain
from the questionnaire responses why existing materials do not transfer
well from one project to the next, there are possiblé solutions to the
problem of'proliferation of programs- and materials.

The development of modular programming may have appreciable
value. Under this arrangement each.topic to be taught would be written
in a single module accessible at all times, i.e., from any other module.
Tgis would allow easy exploitation of the second crucial aspéct of
CAI--flexible course structuring. With modular programming, any
installation could present the course in any order deemed desirable.
Furthermore, each installation could add iés own modules to those of
the donor 1nstitutio;. Modifiability is critical if materials are
to be exchangeable. Installations must be capable'of altering the
content and structure of materials borrowed from another school, and

this might involve deleting some modules, adding others, or rewriting

modules for greater or less depth. If exchanging of course material
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is ever to be realized, it is imperative that modularity, flexibility,

and-mpdifiability be incorporated into program development.

POSSIBLE SOURCES OF INSTRUCTIONAL MATERIAL

The technical developments in computer hardware far exceed the
programming, or soitware, developments, and computers today offer many more
capabilities thén are being employed by most users. Because the results
of any undertaking in CAI are largely dependent on éhe instructional
material (and nc? on which computer make or model is used), the most
care and consideration should be given to the writing and programming
phase. And those who should be responsible for the production of such
material are the experts in the fields to be taught.

There are certgin characteristics associated with CAI which
make it somewhat difficult, however, to attract the desired experts.
Many subject matter specialists resist learning the prograrming language
and being forced into logical and definite patterns of thinking. This
might be overcome by making the fruits greater than the initial iabors
involved in learning to program, but the high cosf of the computer itself
makes it difficult to allocate resources substanfial enough to attract

i

the desired experts. |

One way fo solve this dilemma is to postpbne the acquisition
of the computer until ruch of the preliminary programming is done.
Initially, the major outlays of funds would be used .for course develop-
went. Skilled course authors would be sought, and iflth;t rare commodity

were unavailable, the project would seek imaginative individuals with

strong backgrounds in the subject areas.
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Another possible solution for program development is seen at

Goldsn West College. With a board of supervisors favoring educational

inpc;vation, they have been extraordinarily successful in involving

f:"éculty in writing course material. An incentive system involving
7

educational improvements hes been incorporated into the faculty

" evaluation procedure; participation in programs (not necessarily CAI)

aimed at improvements in instruction is one basis for faculty review
and promotion. Funds have been allocated, as well, to faculty whose
proposals for instructional development are accepted. Encouraging

faculty involvement in educational research and development. through

monetary rewards and promotions seems an excellent solution to the
problem of anuiring instructors and course matex;ials.

Another means of recruiting "experts" was suggested by Smith
(.:1.971). This would ‘involve the students in writing codrse material, and
the following plan represents-one possible method of capitalizing on
this idea: : . ..

The first-essential ingredient for .such a program would be a
skilled practitioner in CAI who would be the liaison between students,
faculty, and administrators. He would b-e responsible for teaching the
students instructional programming and elaborating the plan according
to the _requirement:s of his particular school.

The second ingredient for such an undertakiné would be the
"experts' who would write the course material. The main source of
course authors would be scholarship and fellowshib students, but

participation should definitely not be restricted to them because
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many of the brightest and most talented students do rot tave scholar-

ships. Thereiore, ''volunteer" students would receivr c:: eic credit
P i

-‘\~_. - P
or scme other "reward" for their efforts, which might ermploy one or

several media along with or instead of CAI,'such as érogrammed instruc-
tion, video'tabes, augioltapes, simulations, etc.
All students holding academic sqholarships or fellowships_ .
would be expected to take a course in CAI the first semesfet or quarter
of their junior year. During the remainder of the year, the student A '
would be expec;ed to produce one hour of course material in his field
of interest and to use the sedia of his choice. During his senior year
be would be expected to produce two more hours of instruction. Thus, ,
from each scholarship and feilowship holder the school would be bequéathed
with three hours of course material--a substantiai legacy from a college's
brightest stcudents. ) . .
A critical factor in. the sucéess of such an undertaking concerns

the involvement of the school administrators. They must uphold the

requirement that students produce three hours of instructional material

during their college career, and make this clear to all appi}cahts for

financial aid. While such a stipulation might discouragé some applicants,

it might also attracf creative, industrious, and knowledgeable indfviduals.
Where, but in such a program, cou}d an undergraduate student endow his
alma mater and posterity with his own ideas?
* For the school with a large student body or with numerous
students on scholarships and fellowships, the preceding plan may prove co _1

unfeasible. There might be too many students to instruct, and there
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" ment for prospective CAI projects. Obviously, there are factors (e.g.,

- previous CAI experience, amount of funds available) which wouid alter

intensive review of available course material, instructional strategies,

would most likely be problems with the allocation of equipment. 1In

such instances (and this.might prove more workable for most schools),

special scholarships coulo be offered in each discipline. They would

‘necessarily be attractive enough to invite competition from the most

qualified students. Two or three scholarships each year per discipline

seems appropriate. ‘Such a limited number would insure strong competition

and could promote faculty interest in attempting to secure such’ scholar-

ships for their departments. The CAI c1asS\size would be practicfble

as well, and would range from between 20 to 30 students. P | s
Equipment is another factor of no small importance in conduct-

ing such a program, The ‘choice of equipment and the task of appropriat-

ing and allocating_funds for 4t can be monumental.

NG

RECbMMENDATIONS~FOR POTENTIAL CAI PROJECTS i

————— i

the time and sequence of events. We are assuming, however, that the ‘ C!

project personnel are relatively new to.the field of CAI and that funds

are limited. ‘ . ' : E g ‘

1. The first year in the life of a project should involve

and the potentialsﬂwhich-appear in the literature about CAI but which

are seldom realized operationally.
2. The.acquiaition of the computer .should be delayed until

all of the relevant factors have been investigated. . Some of these

= -3




,required (1f using existing %(ograms) or desired (if developing

factors include student needs and educational objectiveS"to be met;

\»

cost of each system, capabilities of each system (e. g., access time,

programming languages, features such as Cathode Ray Tube and image

projector); number of students to be accommodated number of terminals

desired and method of separation; existing programs (if any) which

_.meet tne stuoent needs and project aims; and programmiug language

-

programs) . |
3. The educational technologist-s%ouldstriﬁe toward equipment
anc language compatibility and the establishment of sound criteria for

program evaluation (Margolin and Misch,jl970). The complications felt

to be associated with' CAI might partially be resolved through the

centralization of organization. This could achieve-coordination of

i

efforts, avoiding much of the duplication in the programs produced.

4. The grezt number of CAI languages (e.g., Coursewriter, BAéIC,

~

APL, TUTOR PILOT) adds confusion to a concept which is already baffling

~to the layman. Not only must the school administrator worry about which

computer will be required, etc., but he must also concern himself with

the programming languages of each computer as well as the instructional
Y, >

packages or programs which are avallable in each language. To the

initiated, this task mé& not seem too difficult, but to one who has

- only a vaguc idea about comouter technology, the job becomes one of

inmense proportions,
. /

There is also a programming. system incompatibility inherent
< v

LA
in-mostiinstructional programs (programs developed at School A using
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XYZ system will not run on the PQR system maintained at School B
without extensive reprogramming). And Atkinson and Wwilson (1969) have
discussed the lack of»a sound theoreticel basis for describing levels
of learning and achieuement.

5. During the process of selecting course materials, contact
should be made with institutions involved with CAI [refer to H. A. Lekan,
1971 for a list of 1264 programs cross-referenced bg subject matter;
central processor, computer language, instructional logic, and source].
Visits should be made to two or three sites to look at their materials
and programming strategies. It is important to take particular notice
of- the weaknesses and strengths of the matedials so that the pitfalls
may be avoided and the positive aspects duplicated. Performanc¢é and
program’ printouts should be scrutinized. ‘

Should suitable materials exist, there is no need to recruit an
extensive staff of instructional programmers. If materials are not
suitable; course authors can look at instructional strategies and

programming techniques which have been developed by others so that

they may begin with the experience of their predecessors rather than

WA S s S e ot oY Y LR VO [ ST S

the more usual line of development--starting at zero,

6. . Once the_computer and programming language are selected,
the programming;phase (if necessary) should begin. Course authors
should have a thorough knowledge of the content area, instructional
strategies to be employed, and the programming language. In the

/
remaining montas before the arrival of the computer, course material

should be developed (preferably by competent, imaginatiue people).
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Several months before implementation, the_course should be pu€ "on
lire" for testing and the "bugs' ironed out. .

7. Procedures should have a monitoring system incotporated in
them $0 that actual field experience wiil detect the need for and
provide means for intrcducing sny necessary modifications.

§. One room with separate study carrels is evidently most
desirable when using teletypes. 'Separate rooms were not satisfactory
(Central State), probably due to the physical problems such-.a layout
presents to the proctors assisting/st;dents. A single room without
carrels was undesirable because of the noise of the teletypes, but 1is
probably suitable for systems with Cathode Ray Tubes, which are rela-
tively quieti

Four of the institutions under study allowed students free
sccess to the terminals during operat;hg hours. While there were no
svaluations of this procedure, it would seem a desirable festure.
Students wohld be able to move at theilr own pace andee allowed to
spend as much time as they wished (assuming, of course, that there 1s
computer time available) reviewing, exploring, or advancing-through
the materials.

9. The evaluation of restits as reflected in student compe-
tgncies and attitudes toﬁard the process should be routinely secured,
/fsnalyzsd..and considered in appraising the value or utility of the

progran.
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SUMMARY AND IMPLICATIONS

This paper has attempted to delineate some of the potential \‘J)'
which CAI holds for education,.with particular emphasis on its value
for the new student to higher education. The results of a survey of |
institutions dealing with Aéw students showed that problems of high
cost, insufficient experience, and software shortages beset the fiéld
_ of CAL. -

While there appears to be general enthusiasm among educational .

technologists for CAI, it probably will not acﬁieve widespreadiyséée

in this decade (Mesthene, 1970). An appeal for more reseq;cﬂﬂ;nd’,

development expenditures for program development &as'made by Margolin

and Misch (1970), and a warning against premature éQaluation of CAI

was giQen by Stolurow (1969), who wrote, 'Probably the major problem

with CAI today is that its current level is mistaken for its potential

levei [p.273]." Mesthene (1370)ﬂ also has cautioned againét premature B
— ~exploitation and the proliferation of programs whose effectiveness

hés not been demonstragéd.

While CAI appéars to hold much prom'se, much remains to be done
in research into the learning process and in course development before
its merits can be evaluated. However, its technical feasibility

3

notwithstanding, Lewis's (1970) remarks serve as a worthwhile reminder--
that the salient tégt of CAI in urban education is whether it contributes
to narrowing or widening critical gaps between rich and poor, suburb and

inner-city, and blacks and whites.




APPENDIX A

CAl Installations Participating in Survey

Bernard Baruch College of the City University of New York
315 Park Avenue South, 20th Floor
New York City, New York 10010
Sol Broder, Director
- @
Brooklyn College of the City University of New York
Bedford Avenue & Avenue H —
‘Room T2 B6 '
Brooklyn, New York 11210
Samuel. ¥oore, Director-

Central State Unilversity
Special Services Program
Wilberforce, Ohio 45384
Carl Dabney, Director

Robert L. Marcus, Coordinator

Golden West College

1370 Adams Avenue

Costa Mesa, California 92626 _
Bernard Luskin, Vice-Chancellor of Educational Development
Monty Ruth, Systems Project Leader

Rhode Island Junior College
Computer Assisted Instruction
199 Promenade Street

Providence, Rhode Island 02908
Charles C. D'Arezzo, Coordinator

University of California, Los Angeles
Academic Advancement Program

Campbell Hall

Los Angeles, California

Albert Dixon, Coordinator




APPENDIX B

PROJECT REPORT QUESTIONNAIRE

In filling out the questibnnaire, please answer each question. If.
there are items which you feel are of a confidential nature, please
note by placing a "C" in the margin. Such information will be used

only as summary data and will nbt be identified by school.

Please attach any information you feel would be a useful addition to

this survey. Include any proposals, writeups, etc.

If ybu have ény questions, please call Suzanne Sax, 415-642-1967.
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PROJECT REPORT

Physical Aspects of CAI Project

Computer Model (e.g., IBM 360, Model 50)
CPU Size (e.g., 32K) |

Average Access or Response Time (if known)

Total Number of Terminals

Features of Terminal other than Teletype Number of terminals 'so equipped

Audio

Image Projector

CRT

Other (plcase specify)

‘Location of Terminals

On campus If no, give distance from campus
Hethod of Scp;rq.i5n |

Separate.rooms

One room with separate study carrels

One room with no separations

Other (please specify)
Location of Computer

On campus If no, give location

Total Cost per Month

Cost per‘Student Hour

Any other relevant breakdown of cost

S T e e

Source of Funding Amount per year Period 6?‘funding

Local

State

Federal

o Other (specify) _ i
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Operational Aspects of CAI Project

Commencement date of project

~ Projected termination date

Plans of Expansion? If yes, give details

Personnel Involved Educational Previous
(1ist by job Hrs/Wk ' Degrees Field of CAI Ethnic
title) Employed = Received Specializaticn Experience Group

Director

Proctorsﬁ
Number Of proctors available during full terminal usage
Total number of students (éxpected) to receive CAI treatment per semester
~Average number of students enrolled in CAI cobfses at any given time
Number of students who have completed CAI courses (if your project has been
in operation prior to this semester) Number of students who have
withdravin
Number of days per week that students have access to terminals
Number of hours pér day that students have access to terminals
Are students scheduled to come in at specific times?

Are students free to use the CAI facilities when they wish? - If yes, are

there specific timés when students may come in voluntarily? Give

details

_ For.thdse students participating in the CAI program, is attendance

Required? Voluntary?




Student Information

'S

Total school enrollment

Number of first year students

Number of first year students classified as educationally disadvantaged _

Give criteria for classification

- - Q 4 ) 3
RNumber of‘educationally disadvantaged students receiving CAI per semester
Ck{,students by ethnic group (give percentages if available)

Black ~ White__.  Brown__ Red_ Yellow
Criteria for selection of CAI students:

Testing--Give tests and relevant scores

Faculty referral

» '.
Give oiher information by which students are selected

—

Number of students anrolled in CAI courses by course per semester
Math |
English
Others (specify)

42
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Instrﬁétidnal Material

K

e

Instructional Language used to program the various courses (e.g., Coursewriter 111)

Course Segments "Average - Number Strategy Multiple Sentence
(give specific titles Completion of (brill, Tutorial, Choice Completion
or descriptions) Time (Hours) Lessons Other--specify)
|
\
-~ / ,

Percentage of instructiop/é;ceived by the educationally disadvantaged students via CAl 1in:

Math v

English //

Other(s)--spécify

Describe othey“means of instruction (e.g., lecture, individual tutors) received by thede

stddents'and give percentage for each:

/

7

v

Sour'ce of CAI fnstructional material
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If you are currently doing research using CAI, please answer the following questions:

What hypotheses are you examining?

Is there a control group? If yes, give the number and characteristics of the

-

group:

By what meihods are you evaluating the CAl project? Give testing procedures, intervals

betwoen testing, etc.

Deécribe the attitudes of the students toward CAl:

Similarly, describe the attitudes of the faculty:

To your knowledge, give the extent of faculty awareness of and/or céntact with CAIl:

"
What do students 1ike most about CAI?

What do tﬁey 1ike least?

Describe your reactions to the adeqdacy of your particular computer a_nd terminals:




\ 5 N
Describe your reactions to t”t‘»‘ following: -

To the CAI laboratory, facilities, and location:

To the instructional material:

To CAl as a method of teaching:

From your experience with CAI, what information (advice).would you offer to other *

projects similarly involved?

L“\)i -

Describe what you consider the optimum conditions for rum_ﬁng a CAl laboratory:

0f the following issues] commonly associated with CAI, rank them in order of importance
(gravity) according to your experience. Add others you think important.

Availability of individuals with appropriate competent skills
Sufficient local funds for implementation

Sufficient funds for research and development

Attitudes of faculty :

Lack of sufficient incentives to stimulate preparation of educational software
Poor documentation of educational software

Existence of a communications gap between educators and -representatives of mdustry

\

]Molnar., A. R. "Critical Issues in Computer Based Léarm’ng," in Educational
Technology, August 1971, p. 61. :
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ANNOTATED BISLIOGRAPHY

Astin, H. S. Edycational progress of disadvantaged students.
. Washington,\D. C.: University Research Corporation, 1970.

Descriptive data was g&mpiled on a sample of 36,581 freshmen from
180 institutions. Thé\sample, composed of "disadvantaged" students,
was drawn on the basis}Nitwo criteria--parental income less than
$6,000 and father's education less than high school. Questionnaires
were administered to the students prior to the deginning of their
freshman year. Variables‘exaﬁ?hgd included demographic variables,
educational and occupational aspirations, self-ratings, 1ife objectives
and past achievement. Following the “freshman year, similar question-
naires were administered which included, as wecll, items pertaining
to their experiences during the -year.

Atkinson, R. C. & Wilson, H. A. Computer-assisted instruction: A
book of readings. New York: Academic Press, 1969.

The book consists of a collection of papers on CAI written by
many of the leaders in the field. Major sections concern: 1) the
role of CAI, 2) educational considerations, 3) applications of CAI,
and 4) hardware, lanqguages, and economics. The article writter by
the editors describes the development of CAI over a 10-year peridd.
Also considered are potentials as well as the problems concerning the
implementation of CAI. - o - '

Baruch, Rhoda. Computer-assisted systems in guidance and education:
Report of an invitational conference on the implications for the
practice and education of counselors. Washington, D.C.: Office
of Education, Bureau of Research, 1969.

Comnents from counselors and school administrators who attended
-a conference on computer counseling systems are presented in this
report. Four major systems are represented: The Information System
for Vocational Decisions (ISVD), The Educational and Career Exploration
System (ECES), The Program for Learning in Accordance with Needs (PLAN)
and The Interactive Learning System (ILS). The systems are evaluated
by the conference participants and salient issues are discussed (e.g.,
cost, reliability, general applicability, change and its attendant
threat, humanizing vs. depersonalization, and privacy).




Bright, R. L. In J. B. Margolin & M. R. Misch (Eds.), Computers in
the classroom. Hew York: Macmillan, 1970, Pp. v-vii.

The Associate Commissioner for Research of the United States
Office of Education has written the Preface to the book, Computers
in the Classroom. He discusses the potential use of CAI in education

and the obsfacies which impede its adoptioh. While optimistic about

the pessibilities offered by CAI, particularly in the realm of.-educa-
ting the disadvantaged child, he expresses doubt as to its widespread
usage in the decade of the 70's.

Bunderson, C. V. Justifying CAI in mainline instruction. ‘Paper .
presented at the NSF sponsored conference on computers in the
undergraduate curricula, June 1970. .

Distinguishing between supplementary and mainline CAI instruction, -

the former is used largely for drill, practice, and testing, while

the latter assumes most or all of the responsibility for the instruc---~
tion. The cost and production requirements for developing mainline

CAI programs are discussed. An individualized instructional environment

is preserited and illustrated by reference to an eXample in freshman
mathematics. -

Cavrter, C. N. & Walker, M. J. Costs of instructional TV and computer-
ass1sted instruction in public schools. In The schools and the
challenge of innovation: Supplementary paper No. 28. New York:
Commi ttee for Economic Development, 1969, Pp. 320- 3.

'Nithin the framework of a hypothetical school system, an analysis
of ITV and CAI is presented. In general, it was concluded that educa-
tional technology is expensive, but as development and production
expenditures decrease, 1t may be feas1b1e from the standpoint of cost
in the future. .

College Entrance Examination Board. A chance to go to college. New
York: CEEB, 1971. ~ 5

As part of the increased efforts to recruit students from minor-
ities and low-income families, this book has been sent to all high
schools in the U.S. Basic information is presented such as "deciding
where to go to college, app1y1ng for admission, money for college,"
etc. Brief descriptions are given of 829 colleges which have special
programs and financial aid for minority and. ]ow -family income students

.
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Glaser, R. The design and programming of instruction. In The schools = .
and the challenge of innovation: Sup lementary paper No. 28" 3
New York: Committee for Economic Deve opment, 1969, Pp. 156-215. \\\ (

"
Individualization of education is described as a goal which may
be attained through programmed instruction (PI). The designing of
PI is outlined: defining subject matter competence, determining the
characteristics of the learner, arranging the instructional environment
to achieve maximum efficiency in Tearning, and measuring the learning
' : outcomes. The introduction of machines into the instructional process
| is delineated, and methods for evaluation are given.

Haley, A. Ihg_autobiogfaphy of Malcolm X. New York: Grove Press
Inc., 1964.

The personal story of Malcolm X is told, from his .childhood to
his adulthood. Rising from a background in which “hustling" and dope

played a predominant role, Malcolm X became one of the leaders of the
-Black Revolution.

Hall, K. A. Computer-assisted -instruction: Problems and perfo:mance.
Phi Delta Kappan, June 1971, 628-631. '

A brief description of CAl is presented, and its adaptability
to individualized instruction is discussed. The problem of evaluation
of CAI programs and the matter of economic feasibility are considered.

‘Hansen, B. P. The computer in education. The Clearing Houée, 1970,
45, 195-200. .

The computer is discussed with regards to its capabilities for
) education. Scheduling, the evaluation of educational output, the e
! imposition of systematic thinking about the process and objectives /s«
of instruction, and the individualization of the instructional proCess .
are areas to which the computer seems particularly applicable., /

J

Hansen, D. N., Dick, W., & Lippert, H..T; Annual progress report.

Report No. 7, 1969, Computer-assisted Instruction Center, Florida
State University. '

CAI projects conducted at Florida State University. during the
period from January 1, 1968 through December 31, 1968 are described.
- The studies conducted fall under the general topic headings of

Research and Development, Psychology Studies, Computer-Assisted -
Instruction Methodology, and Graduate Training




Hess, R. D., et'al. The computer as a so:ializing agent: Some
socioaffective outcomes of CAI. Technical Report No. 13,
October 1970, Stanford Center for Research and Deve]opment in
Teaching.

The socializing ro]e of CAI is examined and found to be a positive
“one in the case of predominantly Mexican-American, junior high schooV’
students. General outcomes indicated greater trust and confidence -
in the computer than in the teacher. The computer was vicwed as nore
objective and as having a vast array of information available to it.

/"

-Holtzman, W. H. (Ed.) Computer- ass1sced 1nstruct1on, testing, and
guidance New Yoxk Harper & Row, 1970.

This co]]ect*on of papers was presented at a conference on copputers
:in education. The book includes the following topics: systems design;
instructional design; optimizing learning; individually-tailored test-
,ing; language processing; Stanford Un1vers1ty programs in arithmetic,
1og1c and Russian; simulation of science experiments; comptex man-
machine systems; and guidance and counseling. The editor's opening .
statement describes the various aspects of education which may be
affected by computers in the years to come, such as administrative
services, problem-solving, educational management, and instruction.
As a means to individualizing instruction, the foliowing tasks may be .
assumed in whole or in part by the computer: scheduling, record keep-
—~—1ng, measurement, management of learning resources, and gu1dance
services.

Jamison, D., Suppes, P., & Butler, C, Estimate costs of computer-
assisted instruction for compensatory education in urban areas.
Education Technology, 1970, 10, 49-57.

CAl is discussed in the light of compensatory education ‘in the
urban schools. An analysis is made of a current CAI project in MNew

York involving 6,000 children, and results are presented in terms of
system cost and utilization, and student achievement. The authors
conclude that CAI provides the opportunity for data analysis and
confrontat1on of theories with facts.




Kitano, H. & Miller, D. An assessment of educational opportunity
programs in California higher education. Report No. 70-1, 1970,
Joint Legislative Comnittce of Higher Education and Coordinating
Council for Higher Education.’ ’

The Educational Opportunity Programs in California are examined
in terms of recruitment, admissions, special programs such as tutoring
and counseling, housing and transportation, and financial assistance.
The general finding was that the programs are successful with the vast
majority of EOP students making satisfactory progress towards their
college degrce. :

Lewis, H. Compuler-assisted instruction ahd.urban education. In
J. B. Margolin ‘& M. R. Misch (Eds.), Computers in the classroom.

New York: .Macmillan, 1970, Pp, 195-203.

_ The ‘acceptance of CAl is viewed in terms of its socio-political

impact. Planners for CAl are encouraged to consider the total spec-
trum of organized power segments in a city and to involve teachers,
parents, students, and comnunity leaders in the decision-making. Such
a policy is seen as a means of avoiding "a massive enlargement of
human error," a possible outcome of CAI if the basic postulates are
wrong, (i.e., the making of existing practices, known to widen the gaps
betvween rich and poor, more efficient. and effective via CAI).

Margolin, J. B. & Misch, M. R. (Eds.) Computers in the classroom.
New York: Macmillan, 1970. - :

A traveling seminar was conducted which reviewed CAI installations
at the following centers: Institute for Mathematical Studies in the
Social Sciences; Systems Development Corporation; University of
Pittsburgh Learning Research and Development Center; Bolt, Beranek,

and Newman, Inc.; Abt Associates, Inc.; The Responsive Envir ent

Corporation-lLearning-Genters—and—New-York—Institute of Technology.

The, participants contributed their opinions of the installations and
CAT. Their articles are reviewed by the editors. Changes, likely

to accompany- the ‘'use of computers in education, are discussed, and
major issues, such as those having to do with. psychological processes,
values, and mental health are considered. The various segments
involved with education, government, industry, university foundations,
and school systems, are urged to combine and integrate efforts for

CAI research and development.




Martin, J. H. Self-growth and self-enhancement through technoloyy.
Education Technology, 1971, 11, 15-17.

The issue of technology and dehumanization is discussed. .While

the possibility of depersonalizationui® granted, it is not seen as
@ necessary element of technology. Human ideals may be built into
any technological system. Criteria cited for Tearning systems include
involvement of the senses, interaction with curriculum, freedom to
the act of learning for each individual. Present teaching techniques v o
are seen as catering to middle class backgrounds. Rather, they should .7

- provide all children with successful learning, bringing about an B /
“internal euphoria of competence." ; '

-

Mesthene, E. Computers and the purposes of education. In W. H.
Holtzman (Ed.), Computer-assisted instruction, testing, and

— et Y e

guidance. New York: Harper & Row, 1970, Pp. 384-392. | |

While acknowledging that technology holds promise for education,
several pitfails are cited which will hinder its attaining fruition.
Included are those of ignoring aspects of learning not understood
and concentrating only on aspects which lend themselves to mathematical
models, premature exploitation, seductiveness of rigor (i.e., pos-
sibility of efficiently proliferating crroneous ideas or teaching
techniques), and unconscious reinforcement of vaiues of efficiency
and achievement without attending to functions of socialization,
preparing for citizenship, and imparting values.

Mitzel, H. E. Computers and adaptive education. American Education,
1970, 6, 23-26. v

The computer is viewed as a means to satisfying the goal of
adaptive education by providing an environment responsive to indi-
vidual differences, the traditional classroom is admonished for its

o Tack of human interaction, and for "pitting" students against the
& teacher and each other. The appeal is made for student evaluation
: to be based upon mastery criteria. :

e ‘i Muller, L. 1InJ. B. Margolin & M. R. Misch (Eds.), Computers in the
' classroom. New Yyrk: Macmillan, 1970. -

b

The instructional uses of the computef are presented such as '
problem-solving, simulation, informaticn retricval, testing, research,
and guidance and counseling. Funding and lack of understanding of
CAT are seen as obstacles to its proper mplementation.
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Robinson, L. An orientation to computer technology. In J. B, Margolin
& M. R. Misch (Cds.), Computers in the classroom. New Yori:
Macmillan, 1970. - '

The impact of computers is discussed, and an introduction to
computer systems is given. A general description of the means by
which data may be entered into and processed by the computer, commu-
nication with computers, programming languages, simulation, etc.,
‘provides “an ‘orientatiof of how computers are able to assist in the
manifold areas in which they are used. '

Seltzer, R. A. Computer-assisted instruction--what it can éhd cannot
do. Psychology Today, 1971, 373-377.

The uses of tﬁé\computer in education are evaluated according
to three criteria: whether it poses a unique solution to an important
problem in the instructional process, whether it is more efficient
and relatively less costly, and whether it is relatively costly with
only marginal gaiQ§ in effectiveness or efficiency. Applications
which receive approval are the tutorial mode, simulation and gaming,
information retrieval and problem solving. Uses not justified to date
fdue to cost) include dril} and Fractice and artistic design and
composition. ‘ o

Sherron, R. H. Curriculum research for the disadvaritaged adult.
Audio Visual Instruction, 1971, 16, 41-42. o

The efforts of the Adult Basic{%%ggation Program are discussed.
Its major goal is to identify, develdp.and evaluate innovative

materials and instructional systems that will accelerate and enhance

. the learning process for under-educated adults. Programmed instruction
and CAI are two systems seen as having much potential for this population.

~ Silberman, H. F. .Applications of computers in education. In R. C.
Atkinson & H. A. Wilson (Eds.), Computer-assisted instruction:
A book of readings. New York: Academic Press, 1989. . .

Computer applications in education are presented. Included are
the computer as a subject of instruction, the computer as an instruc-
tional tuol, the computer as a research and development tool, and the
computer as a management tool. The problems relating to the use of
computers in education are examined. Included are man-machine communi-
cation, cost and problems of acceptance. o




- Stolurow, L. M. Computer- assisted instruction. In The schoo]s and
the challenac of innovation: Supplemontary paper No. 28,

New York: Committec for Fconomic Uevelopment, 1969.

CAl is seen as a means to individualize instruction. Recognizing
that nuch of current CAI is found wanting, the admonition is made to
not nccessarily judge a system by the material which it displays.

Much rereins to be dewonsirated and learned before CAl should be
introduced on a massive scale. Purposes and advantages of CAl are
. given. Other topics covered include "curriculuin planning for CAI,
} man-machine relations and overall costs of CAIl.

Suppcs, P. Computer technology and the future of education. In
R. €. Atkinson & H. A. Yilson (Eds.), Computer- 1;s.;tcd instruc-
tion: A bock of readings. New York: Acadeaic fress, 1969.

A bricf revicw of the means by which computers mey assist in the
instructiongl process is given along with three instructiunal systems
of incieasing complexity. First, and most clementery, -are drill and
practice systems {ollowed by tutorial systiems, which present concepts
and develop skills. Finally, dialogue systems which allow genuine
dialogue are exaniined, though admittedly at a conceptual rather than

\, operational level. Issues such as depersonalizing the instructional
: : process and excessive standardization are discussed.
\

Wightman, L. What computers can do now. Paper presented at a meeting
of the New England Educational Research 0rgan1zat1on, Boston,
June 1970,

A description is given of several computer-assisted counseling
systems. The systems largely supply occupational or educational infor
“mation but fundamentally .should help students in making better '
decisions. Educators are urged to become knowledgeable about
technological advancements so that they can shape such ventures in
¢ the future.
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