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The Results of an Independent Study Program
Survey of Current and Formar Students

Ir. the fall of 1985 Indiana University's Independent Study
Program decided to investigate the possibiiity of incorporating a
computer-assisted instruction (CATI) component into some of our
courses. From looking at independent study bulletins from other
institutions; it was clear that CAI was not widely used in
correspondence study programs anywhere in the country:. We
contacted a number of colleagues at our sister institutions to
discuss the situation; and our suspicions were confirmed. CAI 1is

prevented its implementation to any significant degree in
independent study.

It is true that a few institutions offer a limited number of
independent study courses which contain a CAI component. In
conjunction with printed material; students who enroiil in these
courses learn course material from microcomputer software in the
form of purchased or borrowed disks. Students must use the
appropriate hardware for which the software was designed in order
to proceed through the course. Enroilment has been low in these
courses, but it is difficult to lay the blame entirely on
hardwvare availability. Administrators at these institutions have
reported very few regquests on the part of students to convert the

exlsting software to run on a different brand of microcomputer.

Software conversion upon demand would not be a viakls option due

~ l 3
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to the high costs and technical expertise required; but the lack
of requests for this service is curious since one university in
question advertised that conversion was availabls.

In courses offered by a féw inst tutions computer software
on disk is made available to stude-te on an o-tional basis- This
is Ofteh\éoftwaré which has beer. daveloped commércially by the
publishers of téxtbooks which are usad in the indépendent study
courses: The computer has the potential to present certain
concepts and simulations in a more effective way than can be done
with paper and print, but more often than not the commercial

software does little =lse than drill studerts on the material
overed in the text. Since it is possible to provide students
wi-h self-tests without using the computeér, thé majority of
students opt not to use it.

Perhaps the most promising of CAI projects currently
uriderway in correspoiidernice prograiis would be the TeleLearning
project. In cooperation with a number of NUCEA member
institutions, TeleLearning is involved with the design of a
number of independent study courses in which instructional
materia s presented to students on the computer:. Printed
learning guides and textbooks will still play a role in the
TeleLearning courses, but students will complete written
assignments on the computer and receive immediate feedback from
instructors who are hooked into the same computer system.
Despite its promise, the project is not progressing as quickly as
pltanned. #&As yet no Tetehearning courses have been opened to

enroliment. There are also a number of unresolved problems with
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this sort of computer delivery Systém, sich as who will pay fees
for the time the instriuctor i§ logged on to the systeri.
Although a nuinber of NUCEA institutions are successfully
using computers for grading and for adminisStrativeé purposas,
thHere seems to be rno conserisus among member institutions on the
role the computer should play in presenting instructional
material to students in *ndependent study courses:. At Indiana
University we are ccnvinced, from having witnessed successful
projects in various departments on campus, -hat CAI can be more
effective than traditional media in presenting selected material
to students in a variety of subject areas. We therefore felt it
would be advantageous in early 1986 to develop a questionnaire
which would provide us with useful information on the direction
CiI shouild take in our Independent Study Program: Specifically,

Yi
~

hardware are available to students in their homes and schools,
(2) what percentage of independent study students have had
eiperience with CAI, (3) how students react to computer-aissisted
instruction in general and to the idea of CAI in independent
study courses 1in particular, and (4) what prefererce the
students themselves might have for the implcmentation of CX
independent study. We decided to concentrate our effort on our
high school pcpulation; thinking that if our results were
successful a similar survey could be sent to college students and

noncredit students at a future date.



The Survey Authors

Because of my exterisive work with CAI when I was prograim
coordinator in the Indiana University Learning Skills Center
betwzen 1979 and 1985, I was given primary responsibility for
writing the survey:. In the Learning Skills Center I had designed
instructional software for the PLATO system on study skills
topics such as spelling, memory, and the connection between
proper nutrition and one's ability to study: In addition, I had

programmed a diagnostic inventory into the computer which helped

determine students' weaknesses in various skills areas: In
previous research I was able to demonstrate that CAI could aid
high risk freshaen to a significant degree when they werez
material (Hartig, 1984). I also demonstrated that educators

could iearn a great deai from their students -- even from high
(Hartiy, 1986).

Once I had completed a preliminary draft of our independent
study sirvey, I asked Brent Sweeny of Bioomington Academic

Computing Services (BACS) for his input. Mr. Sweeny had become

assist students with their writing skills. After he began to
work at BACS, he came to my rescue when I was !earning the PLATO
programming language. He also provided the Learning Skills
Certer with considerableé guidance in the design and use of CAI in

a University setting. Mr. Sweeny is currently Coordinator for




Computer-Based Education at BACS at Indiana University-
Bloonington.

After the survey had been modified based upon lir: Sweeny's
suggestions; it was circulated among the professionals in the
Independent Study Program. The final version was ~ompleted in
the spring of 1986; and i1t May It was ready to be ma=led. For
those whc are interested, the complete survzay has been appended

to this report.

Survey Participants

A FOCUS program was written by Sheryl Lentz, Senior Records
Clerk in tlie Independent Study Program, which randomly generated
the names and addresses of 903 students who had enrolled in one

or more of our high school courses during the calendar years
1983, 1984 and 1985. During this three-year period Indiana
University recorded 14,154 enrol lments in our high school
program. [he number of names generated conseguently répresented
aboiut .6% of the total enrollment. Of the 903 mailing labels
generated, four listed foreign addresses. Since the students
were being provided with postage-paid return mail envelopes which
Wéreé usable only from post offices in the United States,; we
decided to mail out only 899 surveys. Students were asked to
réturn the survey no later than July 15, 1986.

The survey was sent primarily to residents of Indiana (71%)
and Ohio (21%). These percentages should be fairly
representative of the overall population our high school prograii
serves, although my perception is that Illinois is somewhat

under-represented. The remaining 8% of the participants were
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scattered among 22 states and 4 APO regions. Of this 8% the
S$tatés of Illinois, Maine, Maryland, New York, North Carolina and
Fennsyl vania were most represented with between six and eight
students each. No oll.er Sihglé state provided more than four
randomly genera“ed studants.

Of the 899 surveys which were sent out, 81 were returned.
According to Ronald H. Miller, Director of Markéting and
Promotion in IU's School of Continuing Studiés, a 9% return rate
is fairly typical for surveys of this sort. It was nonetheless
disappointing that we did not have a larger sample with which to
work. Still, the return sample was large énough to provide ug

with valuable information.

]’, R’VV P jl i

Before considering the results, two underlying thouc.its
deserve mention. First, it was clear from my previous work with
CAI in the Learning Skills Center that, when computer-assisted
instruction is optional, it is the more motivated student who
will take advantage of it: Use of the computer in the home for
educational purposes is usually optional rather than required,
and the same statement holds true to a lesser extent for use of
CAI in the schools:. We can therefore infer that the students
with CAI experience who responded to our survey are, as a group,
more highly motivated than those with no previous CAI experience:

Second, it is reasonable to c¢ssume that when return of a
questionnaire is optional it will be the more highly motivated
students who will take the time to respond. Since uwotivation is

a factor both with CAI use and with the rate of survey return, we
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can assume that a highér percentage of CAI users than ncnusers
returnéd thé quéstionnaire. For this reason it seemed prudent to
examine the responses of CAI users separatéiy from thosé of thé
nonusers .

In considering the comments which follow, it would be wise
to keep these assuiptions in mind. The answers to several of the

survey questions will lend support to these assertions.

Question #l: Have you ever studied a computeér-gernerated

lesson?

Computer-assisted instruction (CAI) is a non-universal term.
Synonyms include computer-based instruction (CBI), computer-based
education (CBE), and computer-based lessons (CBL), to name but a
few. 1In preparing the survey we therefore decided to use the
descriptive phrase “"computer-generated lesson." We wcre
confident that any student who had used CAI software would
understand what was meant. Through the use of the descriptive
phrase, we also felt that students who had neither used CAI
themselves nor witnessed CAI in use by others could possibly
imagine what CAT was.

On the basis of answers to this first questicn, the surveys
were separated into two piles: one for CAI users, one for non-
users. Of the 81 responses receiv=d; 27 students (33%) indicated
that they had used €AI while 54 students (67%) had not used CAI.
For the reasons mentioned above, a one—-third rate of CAI use is
tikely higher than one would expect to find in the general high

school population: It was my experience at the Indiana

University Learning Skills Center, for example, that usually only

7 9
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between 20% and 25% of a given group of entering IU freshmen had

experience with CAT:

=

Virtuatly all schools these days have computers fo
educational use; and nationwide tir2re is on the average one
personal computer for every 40 students in public school grades
K through 12 in the United States (National Task Force; 1986):
It is apparent that a 1ot of expensive eguipment is sitting idle
riuch of the time. There are two major reasons that this
situation exists: (a) teachers and administrators often do not

know what to do with the equipment, and (b) physical facilities
are scmetimes not sufficient to provide computer work stations
for students in adequate numbers.

Of the 27 CAI users; 89% claimed to have used CAI *n schootl.
Two students (7%) had used CAI both in school and at home. The
rémaining CAI user had not used CAI in high school; but since
graduation he had used it in a college class. When these figures
aré considered in conjunction with question #3 below, it is
apparent that home computers are being used largely for purposes
other than the presentation of educational materiat:

In rating their experiences on a continuum; the 27 CAT users

in general responded favorably to their CAI experience:

d0



Favorable Unfavorable

i v 3 4 5
33% 33% 22% 7% 4%
Challenging Easy
1 2 3 4 5
33% 37% 15% 11% 43
Frustrating Comfortable
1 2 3 4 5
11% 19% 30% 11% 30%
Would recommend Would not recommend
to friends ) ) , to friends
1 2 3 4 5
4aa3g 15% 26% 11% 43

Two-thirds of these students said their experience had been
favora»™le, 70% indicated that CAI was challenging; and 59% said
they would recommend CAI to their friends. Only 41% felt their
expérience had been comfortable, but an additional 30% responded
in a neldtral way to {his quéstion; i.e., that their expérience
with CAI was neither comfortablé nor frustrating.

Although thHe resporse is generally favorable, it is
important to note the following:

-- 11% of the CAI users rated their experierice on the

Unfavorable end of the continuum

-- 30% said their experience with CAI Liad been frustrating

-- 16% would riot recommend CAI to their friends, and
another 26% were uUrisure whether théy would recomriend CAI

or not.
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ThHese figures dare High cuough o be distavbiigg, bt ey oo b

not be surprising to educators whe have oxporicnce with CALs
Over the past 7 years I have p-viewod a considevable dmonnt of
educational software: This softwidr2 of course ineludos 1o
on _'ie PLATO system, but it also includes commereidl sollwito

delivered on floppy disk for use on viarious Apple, IBM, Ridio

Shick, Texas Instruments, Conibhodore «itid Atdari i crocompilioers,

Each year I expec O see improved aquality, bt ~ach vear 1
determine that a large percentage of commercial softwar:

flawed: If it is pedagogically accurate, the cougs ' or progr i
may still contain bugs which preveat thewm from beirng uscd as
prescribed: Even when the content is sound and the lessons dare
properly programmed, commercial software can be presented in a
lackluster or eveu boring way. And if it is pedagogically sound
and not boring; it may still not be id~ally suited for a

particular educational situation bacause it may not jive
completely with the textbook and lecture materials which comprise
the bulk of the instruction (Akst, 1984). The director of an
instructional media center in the Boston area perhaps summed up
the scoftware dilemma best when he stated: '"Let's face it,
teachers were not meant to be computer programmers, nor wore
programmers born to teach” (Foulcalt, 1986). Until the two
groups can work together to provide tailor-made software for a
particular educational venture, software quality in general wilt
remain poor:

With regard to the subject arzazs 1 which stodencs had used
CAI, over half wer= in computer cuurses or closely related

fields:




subject number of responses

computer science/
programming/ literacy 14

introduction to word 5
processing

It comes as no surprise that instriuctional material on computeér
use would be presented on the computer. It was surprising to me,
iowéver, to learn that CAI in the high schools is not more
widespread in other academic subjects. Three students had used
courses. Otherwise, no subject was mentioned on more than one
survey, although a wide variety of subjectis recéived isolated
mention: Accounting, Pre-Med Sciences, Latin, Health and Safety,
Spanish, Typing, Calculiis, Biology, General Sciénce, Personal
Finarnce and Music Theory.

The part of guestion 1 which asked whéen students had usad
CAI did not yield much useful information because it was
intérpreted differently by different people. Some students
provided dates or years (mostly the fall of 1985 or the spring of

1986, but one student had used CAI as early as 1976). Other
students answered that they had used CAI "after school” or "“in

grade school." Forty-four percent of the respondents did say,

however, that they had used CAI in high school classes:

i1 13
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Question #2: In what subject areas do you feel computer-
assisted instruction would be most useful? Least useful?

The purpose of this question was not so much to develop a
1ist of subject areas as it was to determine if the students
really knew what CAI was:

Of the 27 CAI users who responded to the survey, it is
reasonably certain from their comments that 26 had actually used
CAI, i:e:, instructional material in any particular subjcct arca
which is presented to tne students by means of the computer:

The remaining student had definitely used computers for word
processing; but it is unclear whether he/she in the process
actually worked with CAI. I suspect this was not the r~ase
because the subject areas identified iIn which AT would be most
useful were "homework and exams:" Least useful in his/her
opinion was "reading:.” But this student does state *hat
textbooks should not be eliminated in any subject but instead
should be used in conjunction with CAI; so my Sdspiéibh my be
false.

some definite misconceptions on the part of a few students on the

nature of CAI. One student commented, for example, that CAI

expressing the opinion that the computer can produce magical
results. On six or seven surveys;,; for instance, were statements

Sich as these:



-— Math is hard. The computer will help students
Understand. It can make it a lot easier.

-—- If you could afford a computer it would be good for

all subjects.

My best gusss from reviewing the surveys would be that 85%
or more of the nonusers had a pretty good grasp of what CAI was,
even tholugh they had rniot Used it themselves. In many cases they
no doubt had talked with classmates or teachers who had

experience with CAI, or they had heard about CAI and how it is
lised through the popular media.
It is interesting that both thé useérs and nonusers agreed

fairly closely on certain subjects in which CAI would be m>st

physics, psychology); business; and languages (including

Engiléh) Both Users and nonusers noted that in these fieslds

coniputer terminal, that computers are good for simuiations and
other problem-solving activities, and that problems in thesé
fields can have discreéte answers which thé computer can judge
immediately as corréct or incorrect. Severa. students pointed
out that they had already seen a number of excellent computer
simulations in these subject areas:.

CAI users, however, were much more inclined than nonusers to
see a role for the computer in the presentation of material in
the humanities and social sciences: A half dozen CAI users felt,
for example, that CAI would be guite useful in history and other

social studies courses; but no nonusers mentioned this field.

13 .15
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In fact, history and socis i studies were listed by nonusers on
15 surveys as the least useful fields for CAI. None of the CAI
users listed these sub ects as least useful, though: Instead

they tended to 1ist music and art as the least useful fields.
Music and art coincideuntly were not mentioned at ali by nonusers.
About the only "least useful" subject on which CAI users and

nonusers were in complete agreement was literature.

Question #3: Do you have a microcomputer in your home?

This question yielded a surprising result: almost as many
nonusers (28%) as €AI users (33%) have computers in their homes:
Some of this computing equipment no doubt is being used for games

and word prccessing. (The results of question #1 would indicate

it is certainly not being used for the presentation of
educaticnal materiais:) However; there is ample evidence to
support the claim that many home computers are not being used at
aii. Several of my colleagues have reported this: they or their
retatives have purchased computers for their children, but the
children have shown little interest in using them. So besides
idle equipment in the schools; educators must also contend with
idle equipment in the homes.

Of the nine CAI users with home computers; three owned IBM-
FC's with memory capacity between 128K and 640K. Three owned

Commodores with 64K memory; and one person each owned an
Apple TTe and a Texas Instruments 99. One person did not specify
the brand of the computeir he or she owned. With the exception of
one Commodore owner; all nine students had mass storage

capability on disk. Two students had used both disk and tapes.

1116



Neither the Apple IIe owner nor any of the three Commodore owners
owned a printer.

Of the 15 respondents who owned computers but had not used
CAI, three individuals owned two computers each: In this group

five persons owned Commodores (four model 64's and one C128).
Five owned Apples (three IIe's, one 2-plus and one McIntosh) with

memory capability ranging from 64K to 512K: Four owned the

w Mey
ANe A VYA

IRM-PC or PC-junior with memory ranging from 240K to

O

25
owned Radio Sha -k computers with 16K memory. One person each
owned a TRS80 with 128K memory and a Visual microcomputer with
256K memory. With the exception of the Radio Shack Jompiiter
owners and the owner of the Commodore C128, all of the nonusers
who owned computers also owned a printer.

Perhaps the most interesting point revealed by tlie responses
to this question is that, both among CAI users and nonusers, most

of the home computers were not recent acquisitions. Only one CAI

last two years. The great majority of the computers had been
purchased in a three-year period betweeen 1981 and 1984.

The diversity among microcomputers currently in use on the
homie market makes Widé scale use of CAI software ih ihdépéhdéht
study programs problematic. The main reason this is true is that
there is as yet no standardization in the industry, both with
regard to the larnguage the machines will understand and the size
disks which can be used: As my concluding remarks would

indicate, though, I do not think this problem is insurmountable:



family considering the purchase of a microcomputer for use at

homé§
Of the 27 student§ who had expériénce with CAI, five of the
nine who already owned a comiputer were considering theé purchase

of a second home complter:

memory, double disk drive, with a TRS 80 DWP-410 printer

Zenith 2100 with dual disk drive and an Okidata printer

-— three were interested in the Apple IIé (although one of

Thirteen of the 27 students who had experience with CAI, or just
under half, said they did not own a computer and had no intention
of buying one in the foreseeable future.

By contrast, 30 of the 54 non-users (slightly over 50%) did
not own a computer and did not plan to buy one. Only nine of the

nonusers of CAI vho did not already own a computer intended to

buy one:. Two were thinking of the IBM-PC; one of an Atari model,
and one of the Zenith Zi00. Five of the nine had no particular
brand in mind. None of these nine were able t» provide specifics
on desired memory capability;, and only two indicated they would

also be purchasing a printer.



Question #5: Haveé you eéver connécted a terminal or a
telephone modem?

Of the 27 CAI users responding to the survey, six (22%) had
experience with modem hook-ups. Only four were ableé to specify
tHe microcomputers in the homé which were used. These incliuded

the IBM=PC, the Comiiodore, and the TRS=80. Only three of theé §ix

provided information on the Locatiocii of maiilraiieé to which they
Wwere codnected: two were in local colleges and one was at an IBM
facility.
CAI (13%) had experience with modem hook-ups. Of the seven
students with modem experience, six did not provide specific
information on the microcomputer or terminal used in the home.
(The only student who provided this information had useda a Radio
Shack model:.) Two of the seven hooked into a mainframe at a
tocal school, while two others indicated they had hooked into a
commercial home subscriber service (i:e:; CompuServe):
Question #6: Are you currently a home subscriber tc a commercial
computerized information service?

Of the 27 CAI users who responded to the survey, three (11%)
said that they vere currently subscribing to such services: One

Of the 54 respondents who had not used CAI, only two (4%)
are currently subscribers to computerized information networks.

One subscribes to CompuServe; the other did not specify the

17 19
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subscription because of the costs involved.

There are a number of commercial databases avaxzlable to the
general public, including the following: BRS/Educator;
CompuServe, Dow Jones News Service; Knowledge Index; and the
Source. Educational institutions at present are the largest

as bulletin boards. The regions served by these companies i
expanding. CompuServe, for example, is now available in over 500
cities nationwide.

charge which sibscribers miust pay. With CompuServe the access
charge is currently 20 cernts per minute during the day and 10
cents per minute at iiight (Birkhead, 1986b). At 1/2-hour per

day, which is the minimum recommended amount of time in a number
easily run up a monthly bi_1 of $180.00 or more just to do their
coursework if the entire course were presented through this
medium. This is over and above what it would cost for the
initial investment into the modem and terminal/microcomputer.
From the financial perspective, therefore; it would appear that
use of these services to deliver independent study course
material would appe~l only to a select few independent study

users.



Questions #7: Do you have access to a micrccomputer for

educational purposes in your school?

Of all 81 respondents, 53% said they had access to a
microcomputer in their high schools for educational pursuits.
Of the 27 CAI users who responded, the perceritage was very high:

75%. Of the 54 nonusers who responded, though, only 43% said
they had access to microcomputers in their schools. An
additional 9% of thé nonusers said they did not know whether or
not their schools had this equipment.

In light of the claims cited earlier that virtually all
schools own microcomputérs these days, it is surprising that so
many of our respondents would claim otherwise. AsS previously
mentioned, the large majority of these surveys (71%) were
completed by studernts who attend or used to attend high schools
in the staté of Indiana. According to a recent report, there are
302 school districts in the state of Indiana. These school
districts collectively own 22,593 microcompiuters which are
designated for educational use, thHe computing resources being
concentrated at the high school level (0lds, 1985). The top ten
brand names in Indiana schools are listed here in descending

order:




Apple 11,335
TRS-80 3.759
Commiodore 64 2,353
Comimiodore PET 1,716
1BM 1,671
Atari 483
Texas Instruments 382

TRS Color Computer 204

Digital 83
An additional 609 units manufactured by other companies are also
currently in use (0lds, 1985). 1In virtually all cases the
schools have printing capability to go along with the computers.

By all accounts, the amount of computer hardware in schools,

both in Indiana and elsewhere, is constantly increasing and will
continue to do so in the foreseeable future:. From these facts we
can infer two things: (1) that as stated before a large amount

of the computing eguiipment in the schools is sitting idle, and

students, but the students have not becomne informed about these
opportunities:

Of the 74% of €AI users in vur survey who claimed to have

access to microcomputers, most knew the brand names but little

else about the computers:




Apple IIe 9

Zenith 3

Commodore 64 2

Atari 1

Franklin 1
The above figures reflect the fact that many schools have several
different brand names in use. Four students said their schools
did have microcomputers for student use, but they did not know
which brands:

In 1ooking at the responses from the 54 students who had no
€AI experience, the brand names listed were very similar to the
above:

Apple IIE (or McIntosh) 11

IBM-PC 5

Commodore 64 2

TRS 80 i

Rainbow 1
Nine students in this group claimed to have access to
micrdcdmputérs in their schools; but they were unable to provide
the brand names.
Suestion #8: Do you have access for educational purposes to a
large computer in your schocl?

As one might expect, neither CAI users nor nonusers knew

fiich abolt mainframes in their schools. OFf the 27 CAI users who

2123



responded to our survey, 37% indicated that their schools did

have a mainframe which could be used by students (one made by IBM
and one DEC, the rest unspecified): Of the 54 nonusers who
responded, only 19% said their schools had such equipment (one
VAX and one IBM, the rest unspecified).

wished to enroiti in an independent study course which required
work on a computer (no printer required) as a portion of each
lesson?

The first choice of a plurality of CAI users and nonusers
alike would be to find a computer to use for the course. Users
were somewhat more likely than nonuscrs to choose this response:
Only one CAI user indicated he/she would not enroil in the course
in such circumstances; but 20% of nonusers said they would not
enroll.

response:



CAI users CAI nonusers overall

n= 27 n = 54 n = 8t

Find a §6ﬁ§g£§f
to use (at a o o ,
f;i§g§l§rhog§ei 44% 33% 37%
at schooii”at a
church; etc:)

Rent a computer 7 7 B
for use in the 7% 7% 7%
course

Purchase a computer o
for the course and 22% 15% 17%
as an investment
for the future

Decide not to enroitil 4% 20% 15%

Either find a computer 43 - 1%
or purchase one

No response 19% 24% 22%

Several students commented that public libraries often have
studant vho wanted to fiﬁd a computer would have little trouble
doing §o. OF theé students who would choose not to enroii; the
most common comment was that.it.W6u16 be too much of a hassle to
try to find the right equipment.

Question #10: Which one of the following statements most clearly

reflects your opirnion?
The following chart 3hows the percentages making each

response:
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rs CAI nonusers overall
27 n = 54 n =8

Independent Study coirses
should be entirely o o _
computerized (all readlng 15% 42 7%
mMateridl, Written
assignments and exams
completed on the computer)

Independent Study courses
should use the computer
to presernt reading
assignments (instead of o o _
textbooks and printed study 7% 7% 7%
gulde), but exams and
written a551gnments should
bercompleted with paper
and pencil in the
traditional manner

Independent Study courses

should continue to rely

exciusxvely on textbooks
and a printed study guide , o o
for presentation of course 4% 9% 7%
materlals, but students

should complete written

assignments and exams on

the computer

independent Study courses
should rely heav1ly on

pr;nged textbooxs and study o o o
guides, but interactive 33% 17% 22%

drills; simuiations and/or

problem- soiVIng experlences

should be provxded in a

computer "tesson"

Independent Studj courses

should use computer lessons
on_an optional basis only, and o o o
additional textbook or study 33% 30% 31%

guide 3551gnments can be given

to students who do not wish

to use the computer




fndependent Study courses
should not rely on computer
tessons, but appropriate
computer iessons shouid be : 3 162
made avaiiable to interested
studen: for purposes of
enrichi-nt (for a small
additional cnarge)

EN

ol

N
N
o0
H.l
)]
90

o
oo,
S
[ole]

should not use computer- --
assisted instruction

Have two versions of each
course; one without the o= 2% 1%
computer and one with

Computer use should be
optional; but if a student
chooses it he/she should
be required to turn in 4% - 13
written assignments on the
computer in addition to
using a textbook

o
[+
[s%)
a0

No reply -

In looking at these responses it is interesting to note that
a clear majorit: -f CAI users (61%) favors some sort of mandatory
CAI use in certain independent study situations; while just as
many nonusers (60%) feel that CAI in independent study courses
should at be-. .- optional. CAI users were much more likely than
nonusers (3:> 1 'wsus 17%) to say that CAI should be used in
independent study to present educational material which cannot
adequately be presented in paper and print format: simulations,
interactive drills and problem solving ex&rcises.

The nost popular single response overall was that CAI should

be used only on an optiona” basis in independent study courses.

other single choice. It would therefore be interesting to query
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ihstitutibhs where CAI in independent study courses is currently
students are using the software and also on how helpful the
students fesl the software has been.

Ornie student, a CAI uUsar, made an interesting comment
concérning the question of mandatory versus optional use of CAI:

Do you realize that students' aptitude for

computér related study can affect their

performance in the class? Whether good or

bad, perhaps an evaluation of related

performance rather than interest ought to

be taken into accourt.
This comment reminded me of an article I had used in previous
resea. 1 concerning the effects of student personality on CAI
Success (Hoffman and Waters, 1982). On thé basis of this
article, my own experierice in the Learning Skills Center, and the
investigation of programs in whHich students using CAI had
demonstrated moré success than nonusers when objective
performance criteéria weré considered, I argued that use of CAI as
we know it today : >uld be voluntary.

If and when computers replace books as as the primary means
of disseminating information in education, the argument about
personality will lose much of its validity. There are many
people today, some diagrnosed as dyslexic, who have congiderable
trouble with the paper and print medium. While programs to aid
these students sometimes provide alternatives to print (such as

audiotapes), they also traditionally conceritrate on helping these
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peoplé copé with their disabilit is. In a futuristic society
with everything computérized thére will no doubt be similar
programs for people who have true disabilities with regard to

computers.

Question #1ll: If you feel computer-assisted instruction has a

place in irdependent study courses, which configuration would you
prefer? DPlease rank.
Interpretation of the responses to this question was

difficult because a number of students did pot rank¥ the choices

from I to 5, but instead ranked several options with the came
number. For example one studen’ ranked all five choices as "3,
presumably to indicate that in his opinion no choice seemed
better or worse than anv other:. One CAI user and 17 nonusers did
not respond at all to this question:

The percentages on che following chart are based upon the
responses of those students who completed this question as it was

intended:



Option

A

o

Options:

A

0%
11%
72%

0%

Students use computer terminals (at specified
locations within the IU system) which are connected
to centralized large computers:

Students use terminals in schools or homes with
access via telephone modem to lessons located on a
centralized large computer:

Students use terminals in schools or homes; but

for use in a microcomputer in homes or schools.
Students subscribe to a commercial computerized
information service and use terminals in their

Ranking: 1 = most preferred

5 = least preferred

CAI users CAI nonusers
n = 18 n = 31

2 3 4 5 1 2 3 4 5
113 11% 11% 50% 133 10% 10% 13% 53%
398 17% 3% (% 3% 17% 60% 17% 3%
118 44% 6% 283 7% 47% 17% 27% 3%
6% 17% 6% 0% 70% 13% 3% 10% 3%
33% 17% 33% 17% 0% 20% 10% 33% 37%
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It is interesting to note that, in this case, there is
considerable agreement between the responses of CAI users and

nonusers. In both groups, over 70% of the respondents feel the
best choice would be loaning or selling the CAI software to
students on disk. The students obviously are attracted to the
flexibility this allows. Also, 50% or more of the respondents in

software being run on an IU mainframe. A common comment was that
it would be inconvenient for students to use an IU system
terminal if they lived any distance at all from an IU campus.

If we look at rankings 1 and 2 combined as positive, and at
rankings 4 and 5 combined as uegative, another area of agreemént
is apparent. Although CAI Urers seem more willing than nonusers;
more than half of the respondents in each group would not look
favorably on the use of commercial computerized information
services to deliver independent study course material.

Thé differencés between the user and nonuser responses
deservez mention at thHis point, although they are rnot as numerocus

as the similarities. Almost twice as many CAI users (39%) as

nonisers (20%) seem willing to work from their homes with a modenm
connected to a mainframe unit. For their part, the majority Of
nonusers (60%) were néutral to this idea. Nonusers tend to look
more favorably than CAI USeérs on downloading instructional
material via dial-up modem into microcomputérs in their homes.

Most CAI users (44%) seemed neutral to this idea.
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Question #12: In your opiniohn, how do indépéndent study courses

This question was added to theé survey at the last minute
becausé space was available for an additional question. The
results seem valuable bécause they hélp confirm previous
inféerences about motivation. Of all Bl studénts who participated
in the surveéy, the clear majority liked the independent <tudy
format for leariiing. CAI users, however, gave indepéndént study

consistentcly higher marks than nonusers:

Effective Ineffective
1 2 3 2 5
Nonusers 20% 39% 17% 118 23
Users 44% 33% 19% 4% 0%
Challenging Easy
i 2 3 4 5
Nonuser: 20% 33% 17% 7% 0%
Users 37% 37% 113 11% 4%
High Quality Low Quality
1 2 3 4 5
Nonusers 20% 31% 30% 63 0%
Users 41% 33% 15% 11% 0%

challenging/easy issue was qualified with the statement, "It was

too chatlenging.”
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In general we in independent study prograiis tend to believe
that the more motivated students can fare batter in independent
study courses. Since the assumption i§ that thé more motivated
students also choose to use CAI and to reéturn questionnaires of
this sort, it should be no surprise that the responses of CAI

users to this guestion was 1ore positive than those of nonusers.

~

P #" ]' '373 personai Data

Part A: In which Independent Study course(s) did you enroll?
Part B: Did you complete the course(s)?
Part C: 1In what month and year did you enroll?

As mentioned earlier, the 900 students chosen at random to
receive the survey had enrolled in 1983, 1984 or 1985:. The 81
stvdents who responded to the survey had enrclled colilectiveily 1In
108 courses. (Tne 27 CAI users enrolled in 38 courses
collectively,; the 54 nonusers in 70 courses:.) Over 50 different
courses were represented in the sample in virtually every high
school departmen::. The most heavily represented courses, as one
woald expect, were the courses with our heaviest enrollment:
First Semester Government, Economics; Health and Safety, and
various math courses.

As further evidence that the students respondiag to the
survey were highly motivated; we can took at the course
completion rates they reported. It is generally accepted by
NUCEA independent study member institutions that students wiltl
send in the first lesson in a course just 50% of the time; and
that less than 60% of those who send in the first lesson wiltkl

actuaily complete the cour . 8So with the 108 enrollments



represented by our survey, wc could expect students to send in
the first lesson in 54 courses:. In 32 instances (i.e., in less
than 30% of the courses) we would expect to eventually issue a
transcript for a completed course:

In Iooking at the student responses in this survey, it is
interesting to note that 59% of the 108 courses have already been
compieted and that the students expect to yet complete an
additional 24% of the co:rses: If all cou.ses are completed as
planned; the completion rate of the students participating in our
curvey would be a whopping 83%.

The course compiletion rate; as one might expect based on the
motivational factors; is somewhat higher for the CAI users than
for the nonusers. Of the users; 71% of the courses had already
been completed and in an additional 18% completion was expected.
Of the nonusers 53% of the courses had already been completed and
37% are slated for future completion. In both groups, however;

the completion rate is much higher than usual.

Part D: State of residence when enrolled.

Part E: Dopulation of city/town in which you lived when

enrolled.
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Part

situation at the time you were enrolled in
Independent Study: urban, suburban; smaiil town,
rural?

ConS§istent with the figures provided earlier concerning the

states to which the surveys were mailed; 69% of the students
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Ohio.

return the survey,

significant.

The following chart shows the populations of the towns and

cities served:

Under 1000
1000 - 5000

5000 - 10,000

10,000 = 25,000

50,000

25,000

100, 000

50, 000
100,000 = 500,000
over 500,000

No _esponse

Population aside;

own living situations:

Urban
Suburban
Small town
Rural
Incarcerated

No response

CAI users

27

I

I:i

}_P‘
O WPl
oo R

}_P‘
x
o

7%

here are tne

CAI users

n = 27

CAI nonusers

6

BN
e o
w00 op

s
\O
o

students' perception

CAI nonusers

n =
6%
193
41%
28%
2%

6%

Students from other states were somewhat more inclirned to

but the difference in the return rate is not

overall

21%
43%
27%

13

43
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Very few of our students come from larger communities. There
does not seem to be any appreciable difference between the data
provided by CAI users as opposed to nonusers.

Part G: Why did you enroil in Independent Studv?

In this quéstidh students were encouraged to check as many
categories as applied; and atso to provide other reasons if
applicable. CAI users were more likely than nonusers to provide
multiplé answers. Of 53 nonusers who answered “his guestion
there were 62 reasons given for having enrolled in Independent
Study courses; of 27 CAI users who responded 37 reasons were

given.

For the purposes of comparison between the unequal groups o

users and nonisers; I have converted the responses t

percentages. The percentagyes are based upon the total number cof
reasons given for each the CAI user group and the group of

nonusers:
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CAI users AT nonussrs Overall

n = 37 no= 62 r = 99
Course not offered in my i1g 3% 6%
my school
Scheduling conitfict at 24% 23% 23%
school
To qualify for early 163 158 15%
graduation
To make uUp a course failed 16% 19% 18%
ir. school
Illness or pregnancy 8% 8% 1%
General interest 14% 63 og
Neéded credits to graduate 8% 118 15%
To imprové grades in courses 0% 3% 2%
dlready takén in
high school
To qualify for athletics 0% 2% 1%
My class at school voted on 0% 2% 15
a foreign languace course
to take together
Incarceration 0% 2% 13
Lowest cost option 03 2% 1%
I wanted study hHall in my 3% 23 2%
school schedule next
year
To make up deficiencies for 0% 2% 1%
a coursa I wanted to
take at school
Personality conflicts at 0% 2% 12

school

37

35
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was a scheduling conflict at school, followed cilosely by making
ﬁp a class that had been failed. This is true among both users
and nonusers.

About thé only differénceé between the users and nonusers
which seems worthy of méntion is the response "needed credits to
graduate." Two of the three CAI users who wrote in this reacon
indicated they had béén exchange studénts overseas and were
trying to graduaté with thé' - classés now that they had returned
tc the USA. Foi their part, several nonusers who wrote in this
reason indicated tiiéy wére adults who were trying to earn a high

school dipioma.

Part H: Your current age:

From responses to this q’ueétioh and Part C above I was able
to determine that 83% of nonusers and 81% of the CAI users were
of high school age (ages 14-18) at the time theéy enrolled in the
independent study courses:. Only orie studént, a CAT ussr, was
younger than this: he was eleven years old at the timé he
enrolled:. Only five students were over the age of 25, one a CAI

KRECOMMENDATIONS

Even though the survey population was relatively small, it
is possible to draw a number of conclusions based upon the
responses we received. First, the number of students having used
CAI is small, so any CAI effort in an indegendent study program

must be carefully implemented. For first time users we need to
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provide basic step-by-step instructions on how to use the
software, beginning with turning on the electrical power to the
hardware. To avoid frustration on the part of studenits, we must
assure that the software we provide has been totally debugged and
that it is compatible with the student's hardware. 1> =ust also
be sure that the instructional material delivered v 1 CAI is
correct, and that it takes advantage of the capabilities the
'computer offeré ovVer tr'aditi'o’n’ai 'métiié. To éCcOmpliSh this, we
almost assuredly will have to devélop and program thz CAI lessons
ourselves rather than trying to use commércial software.

6niy a small percentage of homes contdin computer hardwaré,
put most students have access to microcomputers in their schools.
If students do not have access to them at home or in écho’o’i,
there is every indication that the great majority of students
would find a computer to use if they wanted to enro! 1 in a course
with a CAI component. Many libraries these Jdays have
microcomputers which are available to the general public
Students could also find computers to use at their churches or
friends' houses:

If CAI is used in independent study courses, most students

would seem to prefer the use of microcomputer software on disk

over any cther CAI delivery mode: This is probably the least
complicated arrangement for the Independent Study Program for a
number of reasons: (1) After the initial development costs there
will be no ongoing charges for use of computer space in a
mainframe unit; (2) Independent Study need not bc concerned on an
ongoing basis with either the adequate availability of terminals
for student use or the availability of dial-up access,

3-}39



O

ERIC

Aruitoxt provided by Eic:

(3) Independent Study will not need to fund consultants to assist
students who are experiencing difficulty with mainframe terminals
or diai—up hookups, (4) there will be no cohncern that o
commercial computer information service might not deliver the
product as agreed on an ongoing basis, and (5) it will not be
necessary to provide independent study instructors with regular
access to computer hardware. The last point wouild be
particulariy problematic if we wanted to try delivery of CAI on-
tine since our instructors are scattered all over the state:

The main probiem to contend with if software is provided to
students on disk would seem to be the wide variety of equipment
which is out there: If independent study courses with a CAI
component are to be viable for a 1largs number of students; we
would have to develop several software packages simultaneously,
each of which is designed to run on a different brand of
hardware. At the very least it would seem necessary to provide
software options for the Apple; IBM-PC and Commodore models: A
large number of these computers yet today have as little as 64K
memory,; so the software we develop would ideally require at most
64K memory.

With regard to the IBM-PC and Apple situation, a simple
solution seems to present itself in the form of an authdfihg
system called TenCore. TenCore has been used for the past I i/?
vears at the IU Learning Skilis Center to develop instructionatl
software for the IBM-PC. Students need only 64K memory to use
many programs developed with TenCore, althougn the programmers

will need additional memory to develop the CAI lessons.
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The regular TenCore price charged to educational

institutions is $1600. For another $1600 we could purchase a
conversion program which would automatically reformat IBM-PC
software programmed with TenCore §o that it can be used on Apple
microcomputers. If enoiigh interest is shown on the Indiana
University-Bloomington campus by th. early part of 1987, BACS may
pe able to arrange a quantity discount by which we could obtain

Bv iising TenCore in this manner, we would greatly reduce the
programming effort needed to sSupply software for tleé IBM and
Apple machines: We would still need to program separate packages
for the Commodore, and the Commodore software may not be egual to
the IBM/Apple software due to the more limited display
capabilities of the Commodore hardware:

The time is not right for a full-scale plunge into CAI
independent study: There are too many unknowns with regard t»>
the future of much of the current hardware, and machines wbjch
are available today may be obsolete tomorrow: Software
technology is also constantly changing: For example, companies
are beginning to apply compact laser disk technology to the
problem of microcomputer data storage: A 5" disk has th=z
potential to store up to 270,000 typewritten pages, vhich is as
much material as 1500 of today's floppy disks can hold. "20's
have a strong future in the delivery of bibliograpiiies, fus l-text
and numeric databases; and educaticnal computer software
programs" (Birkhead; 1986):

Another reason to be hezitant #»Hout CAI In distance lecurning
is that software standardization seems 1nevitable at some »oint



in the not-too-distant future:. Indications are;, for instance,
There is ample precedent in the history of technology for such an
expectation. Phonograph records, cassette tapes, videotapes, and
now audio compact disks have been standardized in format and size
so that different companies around the world can produce software
with mass appeal: If comnercial software is to stabilize at an
acceptable tevel of guatity; such standardization Is a
prerequisite.

Even though it is premature to proceed with fulil-scale
application of CAI in Independent Study courses; 1t 1s not too
with CAI on a *imited basis. Such an effort would let us know
how ctudents responrnd to CAT software so that we will be in a

the futuire direction the technotogy will take:

Outside funding 1s currently comparatively easy to obtain
for projects which investigate computer aprplicatiocns. T wouild
suggest; once we have a project defined; that we prepare grant
proposals for funding both from sources within the university and
from one or more major computer companies outside the university.
We might ask for a small grant in “he neighborhood of $1000 or
$1500 from Indiana University's Office of Learning Resources in
Bryan Hall, and for grants from the Apple, Commodore and IBM

companies for hardware acquisition. Additional grant money and
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money from regular Independent Study Program sources would need
project from the technical perspective; (2) time spent on the
part of the course author/instructor for input on the software
dsvelopment from a pedagogical perspective; and (3) the wages
paid to thé compiter specialist{s) who design and program the
software. For our part, Independent Study staff can provide
expertise in the problems unique to distance learning and guinea
pigs to try out the software as a part of the debugging process.

easily served by the paper and print medium. It is perhaps a
fortunate coincidence that IU's high school science courses are

schediuled to be revised tc new textbooks in 1987. Computer

Simulations would seem particlilarly appropriate in Aerocnautics,
Earth Science, Biclogy aiid Chemistry bécause many of the concepts
are difficult to present clearly in textbooks:

There are also advantages to the presentation of educational
materials in these fields via CAI as oppoSed to videotapes or
television. Simulations can be designed so that student inpiit
throughout the program will affect the direction the simulation
will take and its ultimate outcome. By including CAI as only one

component in a dual- or multi-media approach, we also can prevent
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the boredom on the part of students which may result from the
samie ©ld routine day in and day out.
The followiilg chart shows the science courses we could

choose from in a pilot CAI project:

Course Average annual enrollment
01A Principles of Flight/ 36 students
Space Travel
11E Introductory Earti/Space 5
Sciernce: First Semester
12E Introductory Earth/Space 23
Scierice: Second Semester
21B Biology Level I: First Semester 46
22B Biology Level I: Second Semester 35
21H Plaant Science: First Semester 22
22H Plant Science: Second Semester 6
21P Physical Science: An , 24
Introduction to Chemistry
22P Physical Science: An 11
Introduction to Physics
41P Physics Level I: First Semester 14
42P Physics Level I: Second Semester 5

It would be to our advantage to use high enrol lment courses as
our CAI experimental courses, so that our data base for future
study is as large is possible. Based upon this desire and upon
my knowledge of the subject matter involved,; I would suggest OlA,
11E and 21B/22B as possibilities in that order.

At this point I would recommend for practical reasons that

written assignments and exams 1n our experimental courses b

completed either with paper and pencil in the traditional method;
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or that they be completed on disk but printed out for the
instructors. Since students will be using software on disk rather
than via direct hookup to a celitral computer system, there would
be no time savings on getting instructor feedback to studénts if
students sent in their work on disk. If students did their work
on disks; we would need to provide each instructor with access to
each xind of hardware our students might be using. On an
experimental basis this might be feasible, but as our use of CAI
instructors who live in Bloomington but also to those in Highland,
South Bend, Indianapolis, Columbus, Ellettsville, and other
locations around the state: Even though the written assignments
will continue to be submitted on paper, students could answer
additional questions in the traditional format which describe the
results of any simulation they complete: They could also be asked
In this way the CAI material can be fully incorporated into the
larger overall learning objective: This type of media integration

experimental course open for a year or so (if textbooks are
available). We coiuld thereby give students the choice of
enrolling in the course requiring CAI or in the traditional
independent study course. In this way we could assess the

relative populari+y of CAI in the independent study format. We

part of students who; as indicated in Question #9 on the survey;
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would choose not to enroil rather than "hassle with" CAI. After
a year we could cut off the old course; and in the ensuing year
monitor enrollment to see if we notice a significant decrease in
enrollmént dué to theé CAI requirement. To keep the CAI courses'
costs competitive with the non=CAI counterparts; I would
recommend that we loan disks to students as per our current
audiotape system rather than require students to purchase the
software.

additional comments at various spots when completing the survey.
Théré is a lot of intérest among the population we serve in
applying computér tachrnology. One studéent summed up this
interest by Writing:

I just wanted to say that if you do [ implement

CAI in correspondénce courses, you naed to]

Use conputsr software that is convenient for

everyone taking that particular course. And

that I really hope you do use it!

It is timé to experimént with CAI in independent study courses at

IU, but we must proceed carefully.
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Appendix

HIGH SCHOOL STUDENTS ON CCMPUTER-ASSISTED INSTRUCTION

1. Have you ever studied a computer-generated lesson?
no (if no, go to néxt guestion)
yes, in school

yes, at home

specify subject area(s) L
when did you use the computer lesson? .
Please rate your experience on the following scale

(circle the most appropriate number):

favorable unfavorable
1 2 3 4 5
challenging easy
i 2 3 4 5
frustrating comfortable
1 2 3 4 5
would recommend would not
to friends recommend
1 2 3 4 5

Commants :

2. In which subject areas do you feel computer-assisted instruction

would be most useful? S
Least useful? o
Explain your answer: _
,,,,, 40 o .
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3. Do you have a microcomputer in your home?
no

yes, spscify brand/modeil o a

RAM memory capacity in kilobytes -

mass storage device (disk; tape or both)

if printer, specify brand/model

date of acguisition

4. If you don't already have one, are you or your family considering

the purchase of a microcomputer for use at h-me?

__ yes, specify brand/model L S

expected memory capacity _ -

mass storage device (disk, tape or both) _

if printer, specify brand/modei - o
anticipated date of acquisition B

5. Have you ever connected a terminal or a microcomputer in your
home to a large computer via dial-up telephone modem?

no

vyes, specify brand/model

location of targe computer _

priating capabilities - _

6. Are you currently a home subscriber to a commercial computerized

information service?

no
yes, specify company/companies )
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7. Do you havé accéss to a .icrocomputer for educationat
purposes in your sSchool?

no

yes; specify brand/model o 7

RAM memory capacity in kilobytes

mass storage device {(disk,; tape or both) _

if printer, specify brand/model __ _

access for educational purposes toc a large

8: Do you have

computer in your school?
0o

yes, specify brand/model

9. If you have no compiuter in your home or in your school
to use for educational purposes, what would you do if
you wished to enroll in an independent study course
which reguired work on a computer {no printer required)
as a portion of each lesson? Check the ONE you wouild
most likely try:
Find & computer to use fat a friend's house, &t school,
at a church, etc.)
Rent a computer for the use in the course

Purchase a computer for use in the course and as an

investment for the future

O]
ol

____ _ Decide not to enroll in the cour

Comments :

51

~continued on reverse side-




- page 4

10. Which ONE of the following statements most closely reflects
your opinior.?

Check ONE:

Independent study courses should be entirely
computerized (a‘l ‘reading material, written

to present readlng a551gnments (1nstead of textbooks

and a printed study guide), but exams and written
a551gnments should be completed with paper and pencil
in the traditional manner.

Independent study courses should continue to rely

exclusively on textbooks and a printed study guide

for presentation of course materials, but students

should complete written assignments and exams on
the computer:

Independent study courses should rely heav1ly on

printed textbooks and study guides, but interactive

driils, simulations and/or problem-solving experiences

should be provided in a computer "lesson".

Independent study courses should use computér lessons
on an optional basis only, and additional textbook
or study guide assigriments can be given to students
who do not wish to use the computer.

- - - - Independent study courses should not rely on computer
lessons, but appropridateé computer lessons should be
made available to interested students for purposes of
enrichment {(for a small additioné&l charge).

indépéhdént étudy courses should not use computer-




11.

12.

page 5

in 1ndependent study courses, which conflguratlon would
you prefer? Please rank:

i

most preferred

lea: t preferred

ni

Students use computer termlnals (at spec1f1ed

locations within the IU system) which are connectad

to centralized large computers.

Students use terminals in schools or homes with
access via telephone modem to léessons located on
a centralized large computer.

Students use a microccmputér in schools or homes,
but dial up the large computer only long enough to
download instructional lessons into their micro-
computers.

Computer lessons are prov1ded to students on disks

for use in a microcomputer in homes or schooci«c

Students subscribe to a commerical computerIzed
1nformatlon serv1ce and use termxnais In thelr

Assessment of Independent Study:

In your opinion; how do independent study courses ccmpare

with classes taught in your school? Please circle the

appropriate number on the following scale:

effective ineffective
1 2 3 4 5

challenging easy
i 2 3 4 5

high quality low quéiity
1 2 3 4 5

-continued on reverse side-



