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ABSTRACT |

The paper examines in depth administrative and
instructional uses of the computer in adult education. The author
demonstrates: (1) positive findings related to the feasible use of
the computer in data analyses and report writing for administrative
purposes, and (2) preliminary, yet encouraging, findings in the area
of computer managed instructiom for Adult Basic Education (ABE)
students. The research findings presented are based on a review of
the literature, investigation of computer application models, and a
tyo-year computer application in Massachusetts. The described
computer application is a response to seven ABE needs identified on -
several levels which are delineated and discussed in depth in the
paper. The body of the paper is divided into two major sections. The
first is a discussion of administrative uses of the computer in Adult
Education and includes a chart of current ABE administrative computer
applications in various States. The second Section deals with
instructional uses (computer managed and computer assisted
instruction) and contains a descriptive c¢hart of major computer

—managed instruction systems in operation. Within these two broad

sections substantial references are made to significant contributions
in the field and to the Massachusetts application specifically. 2
three-page bibliography concludes the ffeport. (Author/Hs)
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INTRODUCTION

. . - .o { N /
The use of the computer in Adult Education is very ﬂé@.‘ Agide from use-of

the computer in statistical analyses.for research, little Has been done- with this

=

. . - . P . .
. extremely valuable tool in the field of Adult Educationy/ Expense, primarily, but

alsoﬁlack of information, lack of creatinity, and lac%/of stimulation have pro-

h1b1ted development in. Adult Education of: . . ¥

/_.
~ AdmIni trative uses of the computer
and :
/ Instructional uses of the computer

/

. /
_ This paper w1ll examine. in depth these two }1ttle explored areas of computer

use in Adult Education. Through a review of thé literature, 1nvest1gation of com-

puter application\models, and extensive personal knowledge with an ong01ng computer

application in the state of Massachusetts, thekauthor will demonstrate: 1. positive

J

findings"related to the feasible.and worthw éle’use of the computer in data .analy-.

N

‘ses and report writing for administrative .purposes; 2. preliminary yet encouraging

findings in the area of computer managed HhstructiOn for Adult Basic Education
. . / . - .

students. /

The research findings presented in fhis paper are based on: 1. review of

the'literature in the field; 2. 2—yearfcomputer application in ,.ssachusetts in

an Adult Basic Education sett1ng (The Massachusetts computer applicatlon is
funded by the Bureau of Adult Services under P L. 93- 380 the Adult Education‘

Act, Special Project Funds, Section 309.)_ The described computer application is

a response to needs identified on several levels. A brief delineation of these

[

needs follow. Each will be discussed in‘depth in the'body of ‘the paper.

1. Need on the part of program administrators on a federal, state, and local

~level for a systems approach to program management.

2 Need for program control by administrators and adult educators.

3
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3. Need for appropriate information at appropriate points for decision making.

Lo -

4. Need for a .cost effective Qay of gaining control over program operation.
5. «Nged within an Adﬁlt‘Bésic Education_yég;niﬁg.Cehfer for a comprehenéive
approgcﬁvto program management in;luding: ,pénag;ﬁént of atgendancé, manégement
. : i . : '
of student record keeping, and management of léarning experiences.
6. ,Néed'forisignificanp and effective'ways ofvindiviAualizing education for

.tﬁe Adulthasic Educétion student--a paramounp»iséue at a learning center';ervicing
a diversifiéd clientele:
7.. Need fof oﬁfsife practitionefs to coordinate:program research with brogram
"opefation., N,_ | .
Thé4bo§yrof this papér is diyided inté two major sectioms: I.’'a discussion
of Fhé admiéistrative uses Qf'the compuéer in Adult Educétion, and II. a discuéj
sion of ;ﬁe instructional usés of the'computér in Adult Education. Withiﬁ these

two.broad areas substantial reference will be.made to\significant contributions.

“in the field and to the Masséchusé;ts application spécifically.r

o '
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I. . ADMINISTRATIVE USES OF THE COMPUTER

K
Problems related to infdrmation,vwhether this be collection, storage, com-
. K /s )

s
s

munication, manipulation, analy:sis, retrieydl, and application. of information are

involved in ever;ijucational situatio.. The mandate for American education in
the 80's is clea

. E L ' . . . .
v o — . o - ’ .-

The continued"use'of~a'tiquated information processing procedures
in the face of the g/owing size and complexity of American’edu-
‘cation constitutes/a gross anachronism. Education is in large
measure an info fation processing system. The right data at the
right momentsgive teachers and administrators the edge they need
for making culated rather thanuninformed decisions. Wisdom and
1nformatipn are a powerful team. Computers can provide the in-
formi;}ﬂn, educators must provide the wisdom. We have seen that
Auerican education today involves billions of dollars and millions
people,~chang1ng curricula, new patterns of school organization,.
6/e effective means of supplying and using materials; and- -diverse
///dec1sions about instruction and administration. -The problems
range from counting things and. people to -matching things and people;
from studying things and people to simulating relationships .among
things and people; from a concern over deliberately controlling
things and people to speculatingffabout things and people. Edu-

,7//'7 cational Data Processing .plays-a potentially powerful but. pres-
;;7/ + ~————entlytooneglected role in all these. (Goodlad, 0'Toole and Tyler,
1966.) : ~

1Y : - . //
-Computer use and-growth in the educational sphere have been comparab}e to

that within. the business world. The expanSion'of the computer use in the last 5

years within the secondary school.setting is reflected in Exhibit 1 , taken from
. ' a paper,presentation at a 1975 conference on\educationallcomputer applications.

Cains are reflected in both administrative and instructional uses of ;he/computer,
> . v o ‘ » " .) . -
although administrative growth has been much greaEer.- This is partially explained

by the fact that compuﬁer 1nstruct10n developments are still really in the in-

o

\ e -
i
- fancy_stages. Educatmdnal data processing 1n”the administrative area for fiscal

~ __w..

v

accounting are far more fam1I1arfand have had direct models in the business

i - . |
/ g .
/ . P

world. o s

r . . -,
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= _ "COMPUTER APPLICATIONS IN SECQNDARY ’EDUCATION"
| .Secondafy School Surﬁej' T ' . e
Séc;ndary Schools Usiag Compufefs _ R 34.4% . ‘ 52.7%
| (Admiﬁ. only) . - 21.5% 29.5%
| . - : N '
% (Instruc. only) o 3.97 L sy '
gy _(Both Admin:n& Iﬁstruc.),. v o 9:02  ' , ‘18:72“
ﬁon sers. .‘W”“N : ; <:' ' 65.5% - | ) | 47.3%

(Korotkin & Bukoski in Green, editor, 1975.)




. In an attempt to formulate possible suggestions .for future directions computer
applications in education might take, a USOE Ad Hoc Study Group in 1969‘after
extensive study of such application in the 60's formulated several recommendations:

1. Of several kinds of computer applications being researched, some should
become_operationally feasible hefore others. |

"2. With existing hardware, many of,the more exotic applications (CAI, CMI
and Computer Based Guidance Systems).would not hecome feasible for wide;spread
'school'use unless significant reductions could be made in per student cost,

3. . A number of non-exotic but useful functions exist which could be fur-

“nished with available technology.

-

4. Current systems should be developed to,provide services currently"
available and accomodate expected newer functions at a future time with minimum
disruption and system modification. B %

.5. Serv1ces prov1ced probably shOuld\hqt_ngZease per student cost by more

tho\.n. 2/; .
On the basis of this USOE Ad Hoc Study Group, contracts were- awarded
1. to study the questions raised concerning applications most feasible for edu-

cation and 2. to ‘investigate further coordination and consolidation of appllcations.
Studies completed‘indicatedsthat without extensive further research and ‘develop- 9{

: . . ~ ) . ’ i \ . /
ment, certain services‘could be provided including: administrative data pr0ces—‘f
., . s1ng, courses in computer technology, integrated problém solving and vocational /

training. The studie assumed computer managed 1nstruction, guidance and librany
\,

d be added on later. (Morgan, 1969.)
- ' ;’ \

o - By the mid 70's, computer technology has advanced to the p01nt where the {

|

needs of most'educational/administrators in the arealof information retrieval | -

services s

R .o : i

can,be'met{/mlhe tremendous gap ofter perceived by educators between technological

LT ' , c ) ‘ P ' . f

N ! o
, P
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potentiai énﬂ delivery ‘is a result of t&d problems: 1. a_iack of conceptualizing

educational functions and operations into a comprehensive .information management
L ! ms !
/ L - ) - .
. ¢ system a78‘2.vthe absence of trained professional educators and support person-

nel to qbply existing computer technology to solve inforfation problems. The

, purpose'of this paper is to suggest'ﬁhat the tremendous gap between technological S T

potenéial and deliyery is being Pridgéd. Specific examples of educational com-

puter applications:which démodétgate success in.responding-to administrative
. : “F : - , E
and instructional needs will be examined in an effort to advance the application

of this pbwérful technology ta problems in adult education.

) ) ‘
N
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ADMINISTRATIVE COMPUTER APPLICATIONS :
IN ; ) . ¥
ADULT BASIC EDUCATION '

Che L
. o
. - LN

- The national Adult Basic Education endeavor has come under increasing

scrutiny ‘in terms of accouhtability for delivery of services. The General Ac-

- counting Office in Tts—1975 report to Congress commented upon '"'statistics compiled
. repe g ‘ pon

at the local program level, and ultimately reported to the Office of Education
and summarized nationally; which have been unrelishle and have ‘overstated pro--

gram accomplishments.”

The General Accounting Office recoﬁmended strodgly that
proéram reporting data be improved. (éAO,l975)

Requests by the USOE for improved data eellection,.coupled with increasingly
complex and demadeng reporting forms, and stress on accountabiiity have prompted.
some states to-use axcdmputerized data-collection, analysis,eand reyrdeval system

coupled with,overall improved mariagement information.systemsQ Using responses to

a brief survey letter sent by the author to.federal‘regional officers and state

adminstrators of ABE programs, the author found the following:

-- Several states have used the computer for research'purposes
“notably in the area of statewide needs assessments of potential

" adult education audlences and of adult educators for staff develop-
ment.

—- Three- states (Arizona, Texas, and Wisconsin) are us1ng computer |
analysis for all -aspects of data requlrid for annual federal
" performance report and for data of interest to state agenc1es

-- Two states: (Massachusetts and Rhode Island) are using the computer‘
for analysis and repprtlng performance data on clIents
-~ One state (Arkansas) is using the computer to analyze data on
\adult educatlon staff.

-— Several states expressed interest in future computerlzatlon of
data ‘collection.

‘Reasons for computerization of program data as expressed by the responding

VO

states included: need for a comprehensive, éasy method for generating reliable

9

(%3




T\ accurate data on program participants; need for a system to handle voluminous .

data; need for program information in a timely and understandable fashion. Two

modes of'data collection exist: batch and time-sharing. Rhode Island, Texas,

i i
i

Afigona, and Arkansas are currently using a batch mode. Massachusetts-is em- -

ployfhg‘a»time—sharing mode. The batch mode,'eSpecially remote batch mode, .

represents the most cost-effective means of analyzing and reporting program data.

The time—sharingimode, though more expensive, enables a greater flexibility in

‘_delivery of more varied reports. In the case of the, Massachusetts Application,

being on-line enables the léarning centers on ‘the computer network to use:the

e o @ i

resources of the computer continually for: ad hoc manipulation of data and re-
e | ‘ ' ' ' o

'pdr; writing, computér\managed instructioq_thrqqgh generation of learnfng pre—
scription, and access to a“guidance itiformation system for college and vocational
B . e . N }

counseiing. A summary report Gf\gtates using computerized data analysis is furnished

t:?}ngram management and computerized

data collection, -analysis, and retrieval-systehs\gas prompted the author to pre-

v

7

in Exhibit 2.
A concern for a systems .approac

pare a generic system deéign suitable for an ABE system. This system design is

N

.includéd'in Exhibits 3 and 4. - o o o h

o 10
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IT.
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V.

VI.

RESEARCH

. Exhibit 3
SYSTEM DESIGN OF A STATEWIDE ABE COMFUTERIZED -
DATA COLLECTION, ANALYSTIS, AND RETRIEVAL SYSTEM

CONCEPTION
1. Goal Setting - establlsh goals of federal, state, and local - agencies
for project. g

1. Gather reportlng forms and repm“tlng requirements of federal
agency, state agency,oiocal agencg” and ‘individual learning sites

2. Research similar systéms in industrial and educational setting.

3. Determine information sought for reportlng purposes.

4. Determine time requirements for repo”txng JY

5. Research most cost effective approach to“data analyls and report
writing. ' T ‘

DECISiON Y

1. Dec1de on most cost effectlye computer system for data analysis
and retr1eval requirements.

DESIGN

"1. Design computer conflguratlon for data analysis and retrieval.
2. Design-personnel and staffing requlrements necessary for
~ implementation of the appllcatlon
3. Design system flow including data collectien procedures, report
'generatlon, and report dissemination procedures

DECISION
]
1. Decide on adequacy.of design. - :
2. ‘.Decide on suitable computer facility with appropr1ate hardware
and software for computer appllcatlon (Most likely this

declslon wrll be based on compet1t1ve b1dd1ng )

DEVELOPMENT N ‘ L e .
1. ﬁevelop data gatheriﬁg instrumentsx T >

2. Develop collection procedures for instruments.
3..‘De§élop dissemination- procedures. i

4. 'Develop computer documentation.

-

15.
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Exhibit 3 cont'd - _ » .

'VII. TESTING : ; - i i

Computer program debugging.

Field Test instruments at selected sites.

Field Test data éollection‘procedufes at selected sites.

Field Test reports and disseminauion-procédures at selected sites.

Obtain feedback from_local, statd, and federal agencies.

(U I RGO W

C T ——-
. Va

VIII. IMPLEMENTATION

[ \igzlemént data collectiom, analysis, and retrieval system for all
sites. : . o C
2. Implement staff devedlopment nééded(}o maintain th?'éystem}

t

IX. EVALQ?TION

1. Evaluate system design. ' - . :
2. Evaluate system implementation. - S T :
3. Evalugte report collection and genmeration. - ) - \'gf A
/‘A ~ ' . ~ . . 7/ . . < . i

’ - - /

[ I

AN
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Exhibft 4 /

FLOWCHART SHOWING COMPUTERIZED - |
DATA .COLLECTION, ANALYSIS, AND RETRIEVAL SYSTEM
. ©

/ ! . |
. : [
+

"l : | | | o

. : - Y . ' ' .
B : _ \ @zTION :

RESEARCH o L S

I v N

DESIGN |
machines . ) N
personnel | < — — I I .

2 . ;
system flow,} . . ’ !

« , DEVELOPMENT ' . |
program drafts - L . , ) .

forms/instruments ] l ; L -~
documentation _ BT ! R e e e

TESTING - | S

| : | U R |
LR N | IMPLEMENTATION | &— — ‘I.' - ’
" ’ '{‘\v’: . . . N \/ ' C : ) ‘ ) S I : ' - _'(
"EVALUATION |<— — — .=
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- put data, maintain data files, and retrieve data.

- student programmefs in the'Sp;;ngfieldj?ubliCQSchools,uéing;BasigrPiuéﬂés.a,'

ADMINISTRATIVE USES OF THE COMPUTER IN MASSACHUSETTS

-

The administrative uses. of the computer in Massachusetts application include:
attendance and student record accounting. Since. this is a decentralizedvtime—
sharing applicatiOn,veach'centér~iS'responsiblé for input, manipulation, and

retrieval of data. Centers are on-line continually during all hours of center

- operation. Therefore, access to information is immediate. Reports are generated

at each center's terminal.
" - Some problems have been encountered in connection with the application in-

cluding; 1. center frustration with computer down-time and other hardware

problems, and 2. high degree of trainihg required for terminal'operatérs to in-

. ) -7 . . - C . .V'
The hardware configuration of the application includes: a Digital Equipment
PEP,ll/SO computer, housed infthe Mathematics Departmeng-éf the Springfield

1

" Public Schools, disc storage, magnetic~tape backup systems, and_Digipal Equip-

g ~

ment Decwriter terminals, Model.LA 30 at each learning center on the network.

ldSoftwarefhas been written specifically: for the systémﬁby talented high school

L _ . _ .- i
language. ‘ . ‘ ’ :
3o . s - . &

\~‘Exhibit 35 is

e
=

1

ffi@wchart of all‘aspects of the-application. Log-in

. . T co : . con
prskedures include several levels of security built into the system to maintain
trictest confidentiality of student records. Access' to student attendance

_of.recofd file is by.unidue identifying student-ﬁumber.

EN B
4

~ . N . 'S : .
ix major programs are operational in the system: ~ o

S&statv— a program which describes the status of the Léarning center
. / 4

~ “




~ e
. -
sd
) 3
s _./’/ . \\
VT ;
- .

. S P
II1.. News - a program which permits~commﬂﬁiea%i6n Kia written
. ) .’ v ‘ . l - ./\\
all users on the network and the computer” center. (/l. o

ttendance

. v N g
III. Attend - an administrative program which handles all student

keeping. - N C _ \\*
T~ IV. Record - an administrative program which handles -all student rec
e . ' ’ ’ .
keeping.
L . i R . L S~ T
V. RX writer - an imstructional program which handles computer managed
instruction learning prescripticns. .- - e
, co / ‘ :
VI. GIS - a Guidance Information System which is used in vocational and:col-
S : ' ' x
lege counsellngzéf students.
,// R , - . . P '7; ' 'l
" The following several sections describe in dgtail the Massachusetts‘cbmputer
application for administrative purposes- ' o : o
.‘v : . ‘.\ _.“':
) . e
- “. v
4
s w » '
‘ 2 e S BN
. (e .
.
|
5 -
2
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Exhibit 5

' FLOWCHART
. : OF
- MASSACHUSETTS COMPUTER APPLICATION

Log-Out

¥4

Log-In

~

General Program

- Record.

7
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1. Historical Information

:(r‘

The present Massachusetts computer application”for adult education started
,in Springfield, Massachusetts in the-spring of 1971. The Springfield adult
iearning.center sought an optimal method for éenerating'individualized learning
" activies to match the ddmerse'needs of its adult clientele. Through the'col—
lective efforts of the-OWL staff,;the mathematics supervisor in Springfield,

and high school prng.ammers, a computer application was designed to respond to’

this need through the use of computeriied learning prescriptions. An additional

program was written to handle the attendance data for these students. Com-
~——

puter technology was thus employed 1n1t1ally for ;nstructlonal purposes.
A terminal at thé centel was connected by phone lines.to Time Share Corpora- S
tion in Hanover, New Hampshire. -Within a few months, the schdel department pur-

chased a small Digital computer and the OWL center was then connected to this
n .o S ‘ Co '
.computer.

The opportunity for expanslon of the appllcatlon to other Massachusetts

Adult Learning Centers came.1n‘January 1974. A project was written bytthe

Ll

TSprlnngeld D1rector of Adult Educatlon and the Mathematlcs Superv1sor and funded

[

'by the State Department of Adult Educatlon to include- 6 other centers in a state-

wide computer'networkJ ‘These learning centers are spread geographlcally

throughout the state - The computer network for aduit learnjing centers was ap- \\\\\\\\\\\\;

: proved in March 1974 by the State and by the: Sprlngfleld School Department and o '

total involvemént began at the en#rof Junie. ‘In June of 1974 the fundamental
nature of the prOJect a t1me—shar1ng appllcatlon llnklng 7 centers to the

computer housed in the mathematlcs department of the Sprlngfleld Public Schools,'
‘was established. The scope of the prOJect 1ncluded_both adm1n1strative and in--

structional uSes of the computer.

23




22.

YEAR I IMPLEMENTATION

B

+ sessions and workshops for' the purpose of preparing learning

jrectors, and terminal operators.
2. Development and implementation of two major record keeping programs to

handle student attendance and student demographic information for lqcal,'state;

and federal reports.
3. Instaliation\of new‘and more sephisticated'herdwafe for the appltcation
- includiﬁg a Digital PDP ll/SO.gomputer end Decwriter tetﬁinals'providing the
learning centers with increased caﬁacity»and ser?ice}‘ | |
4. " Imptovement ef OWL'centet's individual'erescriptive'pregramhinga

_YEAR II IMPLEMENTATION

o T .
N\ . . . - 2

" Year 1I, FY 1976 1mplementat10n of the computer appllcatlon 1ncludes the follow1ng

/

1. Strengthening of admlnlstratlve "and educatlonal uses of the computer "

"at the centers currently on the network.

2. Development and use.of a more flexiblevprescriptive writer for use of

13

all centers.

3. Training of center'directors, cepter staff, and terminal operators and

. on-site trouble shooting'by a mobile figld coordinator.

o

~

Year I, FY 1975,.implementatien of the computer application included the following:

-t
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'clie?ts w1th less than a‘high school degree. Each center is unique in physical

23.

Ny ' : 2, Overview of the Application

"

'The Massachusetts computer network includes 7 comprehens1ve learning centers
] | e
r

usin% predominantly ind vidualized instruction to service annually some 8,000

A . .
plant’ staff compos1tion, student population, mater1als and atmosphere, but com-

l

monalities include: Clientele, an adult basic education population, predominantly ) .

,1nd1b1dualized 1nstruction various administrative routines related to management

|

A T e el
.

——

’” T e e ———— -

of imstructionallprogram, and'management of program data. |
’ ' . ' i ’ ' C s .
JAccording to Feldhusen (1970): . "Computers are useful where 1. significant

time-consuming, repetition_and voluminous quantities of data and facts exist and

2. Qhere not-so. simple but significantly more complex calculations*and logical de-
| . T ¢ ) o ‘\ AP

terminations are to be made.ﬁ\mThese\twoistatements aptly describe the two roles

I ‘ LT~ .

~ .
.the, computer is performlng for the adult learning centers. The computer is being

b - - -
N
used as ,a managementhtool in both the areas of adm1n1stration and 1nstruction. Y

;
M

Volhminous quantities of data are being endlessly manipulated to pr?bide infor- S
~ . N )

~

»*»

1 : - :
matmon at various dec1sion making p01nts. : ' : - “

! Since June 1974, the seven learning centers have been tied by.time—sharing \'\ \

i

computer system, a Digital Equipment PDP ll/SO in Springfield Mass. ™" Emphasis in.

y .

.\the tihe—sharing application 1s on the user who 1n1t1ates the routines and has

&,
Wrotnas,

E

S

O

RIC

3
{
|
¥
o )

responsibility for data input, updateﬁ and retrieval: The advantages of time-;

sharing are several: one set of computer programs are used and one computer '
j . v - - N .

cedtervis used. For the learniﬁg centers, immediate accessibility to information,
thé use of already ex1st1ng staffs, and the preservation of 1nd1v1dual ‘center *

f . . :
uniqueness are other advantages. A major.plus of the time-sharing application,
be&ond the Lost savings, since it is the ultimately economical.use of aglarge" o )
vco%puter, is that it allows creativity in development to_be widely available.andb
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shared, the computer also'provides a linking function,'bringiqg together'the various

\ -

‘centers in- the system for exchange of  center developments and news.

3

The'predominant goal of the computer progect is to prov1de a computerized
system comprehensjvepenough to encompass all aspects of‘learning center management.
The three.main areas of management are: l._the management of the_curriculum to
individualize instruction‘and respond to adult needs; 2,:the management of student .

record keeping data to write reports for center, local, state and federal

nci\\\‘B the’ management of student attendance. data. A brief description of

'these three aspects of computerized management follows.

The 1nd1v1duallzation of instruction is ach1eved through a computerized

curriculum‘prescription writer. All curricular materials are broken down and

/

entered“gntofthe”computer within the meaningful framework ‘of subject, class,

'toplc and level The\somputer provides the necessary role of memory”and variations

. .
of this memory , thereby freeing the teacher to perform the unique role of whlch

<.

the teacher is capable.. The teacher diagnoses student needs and then turns- to

RN e

'\

the computer to ask for the best materials and- the best combination of these

N Pl : .
o S

materials to respond to Ldent1f1ed student needs. The prescr1ptions generated -

w

by_the computer as ident:fied by  the teacher form the learning activities in

which a-student.engages during his or her'program‘at the center. ° -
’ S "o A . . . )
‘The record keeping program has been designed around .the needs’of<the learning
center to include: .need for a-computerized system to store, manipulate,.and
' - L = ) ; .
analyze large quant1t1es of demographic 1nformat10n and. need for an, ult1mately
flex1ble system to write reports based .on suchrdata for numerous and var1ed
agencies and requests;. Computerized management of this record keeping is
'highly desirable from the standp01nt of data reliability andyaccessibilityﬂ L
/ L T o

. Student attendance has always been a_great concern to the learning centers.
. o

The thrust of the attendance keeping program is twofold accurate ‘data on

5,,_ .( \




/‘/ B

" individual student attendance, . and overall data of center utilization patterns.

.sAnalysis of individual attendance provides information for céunseling,~follow—

up of?studentsl and testing.- Overall center attendance is analyzéd for center
: ) o . ) ¢ , ‘ ' :
‘staffing needs and varioﬁs other management decisions.

v

The comprehensive nature of the application comes from the interaction of

\

’ T . .
the three—abeve described programs. For each student attendance data is inte-.

grally linked 1. to récorq.keeping information and 2. to the learning prescriptions
the student i% engaged in. . For the center data as a whole, linkages have been

established between student attendance, student record information, and student -

[

G B
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26.

3. -Overview of Record Accounting System

The focus of the record keeping system is the storage, manipulation, and

retrieval of student record keeping ‘information. The student record keeping

file is a reflection of a given center. Each center defines its own file from a

-

‘set of available categories These categories include: name, address, telephone

. \

number, social security number, identifying group, date of birth, sex, race, level|

v

first language, fbrmer.elementary grade level, nationality, ‘tests, program goals,

assigned teacher, impact daLa, and reas/ns for separation.

The file categories have been selected for numerous reasons:  data required

by various reporting agancies such as us Office of Education, State Departmentpof
. ! . , v .

. Adult Education, local education agencies, other referral agancies, data of in-

y

-t . e . i
P

&erest to the center itself. K ‘ . .

¢ * ' : ‘ .
Certain of the record file categories are.self—explanatory whilevoffers

require a closer look: Group refers to any referral group or subpopulation a

'

center may w1sh to identify such as Veteran, CETA refugees etc. Level, as the

file records it, 1ncludes entering level present level, and ﬁeparture level.
‘\
/

Former grade level refer\\to the grade at which the adult left school or. the last

_formal grade level. The test category 1s user- defined to include all the tests

a center may administer for various reasons such as placement tests, median tests,

w

and termination’tests. Program goals include reasons for program participationf
The centers are comprehensive enough in; program offeringslthat'an individual
may be,attending to learn English as a second language, complete .eighth grade,

{

or complete high school. The'categories impact datafand reasons for separation

5N

are functional enough to encompass both the program 1mpact that federal agencies
wish to measure and the impact that the learning center 1tself is seeking to )
measure. From the categories available,\a learning center selects which

categories it wishes to store on its students. Certain categories, such as

28

Y
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n - . ~—
birthdate, accept only specified information, while other categories such as

referral group, first language, tests, impact data, separation-data are user-

" defined to reflect a center's needs and its unique adult education population.

‘Needless to say for the record keeping system, the file selection is the
single most important_activity a center engages in for two‘reasons: 1.. proper

manipulation of the data depends or 'the.composition of the file and 2. all-

reports are directly dependent on the contents of the file. Changes in the once-

. : - + N . . \
established file may be made to add, alter or delete user-defined items. '

'Using a student number, explicitly assigned by the center staff -to be unique
to the individual student, ddta on a given‘'student is added to the file
enterifig appropriate responses to information questions. Later; informatipn on

a student can be updated, corrected or deleted. Student recards can move from
. . . 4
active to inactive status or vice versa.
- o

Record data can-be retrieved an individual student records, the entire

-

center's records, or selected groups of students at particular sites. The print-
out of theecrecords can be as complete as the entire student record and all that

is stored there or it can be as minimal as simply the name and student number.

Any‘Characteriszic or category stored can be masked out, that is not printed.

_ "For the retrieval of data, the maximum flexibility is gained through

: : E . )
sorting the record file for any single.category or ‘a combination of categories.’

{

< . "~ ¢ . .
Selected numerical categ%ries of stored information can be printed out in detail
R ) N - ) . 1
or totaled fo;various local, state, and federal reports. Beyond the writing of b

Bl
o

repofts, the sort funcgion provides an excellent technique for analyzing the : LT

reason for inactivation by examining selected categories of data stored on .
students. One may examine how many studénts\?nietivated by program goal, re-

ferral group, satellite program, sex, age, or‘any«combination of these categories. A

s

Many other. on—-site research questions can be thus approached by centers.

-
v

Q | ". 0 : ' :
ERIC ' 29 I .
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2

Y v

A comprehen51ve annual performance, report on overall center attendance,

program activities, and program 1mpact required by state and federal agencies

The report 1ncludes several tables requesting

is generated by the computer.
a breakdown by age, sex, race of total participants, a breakdown of levels of

\
part1c1pants, an analysis of program impact by selected characterlstlcs, and an

b

o )
analysis of reasons for separatlon from the program.

»

A brief summary of the reports generated by the record program and' some

o

center uses of thedreports follow in Exhibit 6

i
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REPORT GENERATED

Report by student number of
student record.

Repart of total number or by
detailed student records of any
characteristic or combination
of characteristics stored:id
the record file.

M
H

)

Overall report of center com-
- position by age, sex, race, .

participating level, impact data,

"-and reasons for separation.

Report of student numbers used
and available with total numbers

of active students,

<2

Exhibit 6

RECORD PROGRAM REPORTS .

II.

III.

IV.

CENTER USES REPORT p

To examine student record.

a. To examine program composi-
tion by any selected demographic
characteristic. b. to examine
program status relating active
and inactive status to selected

demagraphic characteristic. - .

" To submit to staté and federal

agencies as'annual program per-
formance report. i ~

\ . R
To account. for.assigned and un-,

assigned student numbers and to

. account for status 6f student body

relative to active or inactive
status.

Dl
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4. Overview of Attendance Accounting System

¥

Adult Basic Education centers afe"congerned about client~attendancé for

several Teasons. Research findings have shown that the population least likely

+

to participate in adqlt'education.and to complete adult education progfams are -
those with less than a high school degree and of lower socio-economic levels.

Therefore, Adult Basie Education, a federéliy funded and legislated cémpcnsatory

Yy

‘education. program for this large group of adults who lack in the fundamental lit=

eracy and computational skills necessary for full participation in’ the society,
' . * : : ) < ’ o

is extremely concerned about attendarce data. Other reasons for centexucqnéern

about attendance fpllow. Students are sometimes funded by referral agencies on

the basis of participating days and hours. Funding for programs is often .con-

<

nected with attendance data.

The attendance keeping system functions to maihtain cumulative and individual

4 ' -,

attendance records for the center. Attendénce‘déha is stored, manipulated, afid
accessed in several forms. Monthly,attendaﬁce files are initialized. Daily

student attendance using a student number explicitly ésSigﬁed by the center staff

.to be unique to. that individual student is inputed by date with student time in

and out enter:d. The éttandance.data and amount of time §ﬁent in the program by

‘the students enters a cumulative individual student record and also acumulative

center attendance record.

.o

Informatioh on a single studeat's attendance'may be accessed which enables

i

one to check a student's attendanc: record month by month and attain a total

number of appearances and hours. 'T+is function is used most frequently to pro-

P -~

vide ‘a printout of attendance data trom referral agencies who desire weekly or
. X »
\ i

biweekly data on studenp§.

”




A student's cumulative attending hours are accessed in éeveral other ways.

A center may. retrieve the names of those Students who have participated for any

2

designated number of hours in the program and do median‘testing or codnseling.

A center is’often seeking data on progress. Progress may be measured by student
. 2 : .

., . o

. testing after a certain number of participating hours. The interval hours may

vary depending on the,progfam goal of the student: ABE, GED, ESL or the func-

tional>level_of the student within these.programs. Another function which

accesses cumulative student’ participation examines the cumulative participating
* hours of a student during the fiscal year of July 1 - June 30 and weighs this

data against other categories of information such as student program, functioning

A

‘

level within the program.

i To examine overall center attendance, the attendance progra;»COntaihs three
. . . e

functions for the retrieval of this overall center data. One may»oBtain summary :

N >

.~

data on a center's overall attendance and number of student"ﬁarticipating hours.

ExéeptioﬁAreports afe géﬂérated showi&g students who aré absegt for a specified
émount;of-time; be it one day, one week, or’a month. .The data provided by an
analysis of those students absent.fof.any month brovidesbinitiélfinformatién for .
J . , . : o :

immedié;e counselbrrfolloy—up of tHose students;"ildeally, the counselor would o -
examine the print-out of those students abgent during a month and eake appro-
pfiate,action such as: ‘inactivitatién of stddents who.ha;e léft-the program and o ‘
followup of pot;nfial progrém drop—ouf;Q  _' ' | . | , .

.Reporté on a mdﬁthly basis fdr overall center attend;nce:are generated for
-~ state and federal’égencies; Thése reports include a listing by nqmber.of absent ' -
..studeﬁts and a listing by‘numbef of the stﬁdenﬁs presént, with dafe and‘amoﬁnt'of

'participatibn.
- .

. A summary~listing of reports generated and center uses of these reports

-

follow in Exhibit 7.

.
M é./.“
.

)
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I.

III.

IV.

VI.

Exhibit 7

ATTENDANCE PROGRAM REPORTS - | ‘ X

P . .
Q
- _ AR
'
" N

~._ - N

Inarv1dual student attend?nce

irepert broken deqn by month, day,
and time, " totallng\number of ap-

(
pearances and‘amount of part1c1pat10n
time. o~

Report of students by name and

number giving those student who.have
participated for a designated number
of hours in the program N

II.

'a. to observe student

- submit to various. referral

~ participation in the program. .

Report
number
number
within

of‘student by name and III.

‘givirg “the cumulative.

of participation hours

" To identify by studenf the

a fiscal year.

Cumulative monthly report o

,.student attendance.

v -
ot
o

Report of students absent for month.

~

RePort of students present for month.

PR

Report of center attendance by month
and day. ,

IV.

VI.

e

VII..

been absent for a specified

-

participation pattern. b. to

agencies ‘requiring attendance
reports.

a. to do median testing
b. to 1dent1fy student progress
correlated with hours of

number of participating hours. L

a.,to'provide a complete record

of student attendance by month.

b. to furnish state with cumu- .
lative monthly attendance record.

To identify students who have

period for fdilqw-up purposes.

a. to 1dent1fy by student number
student who have been present
during a month ‘with participating
dates and hours of attendance.

b. ‘to obtain a graph of over-
all center usage during a month.

a. to obtain an overview of center
attendance by month and day.
b..to‘obtain a graphic picture

of attendance patterns within
half-hour period of a day.
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II. INSTRUCTIONAL USES OF THE COMPUTER o /

e . -

: . o . , ' L “
Computer technology has been applied to the instructional process since

the 60's. Thé”midvﬁgls%wigggssed the largest number of applications in this

‘area. The applications of‘thei;;T;»;I;;;E\E§EIﬁ§ivel. involved Computer As-

¥~l\\\‘\‘“N\\\‘\M
sisted Iqétructioh»usingithe computer integrally in direct interaction WICH ™ _

s

—,

" puters in general hgve.not fulfilled promises held for them ten-years ago:

'emphasis‘of the 60's'in getting students involved in direct interaction with

. plications in education. These two terms will be defined in *detail and described"

O

ERIC -+
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Some possible explanations for the delay in the appllcaflbn of
*cemEMNer technology ing¢lude the follow1ng overly simplified notions;
1. too mueh_capital required for massive -equipment acquisitionj
2. lack of adaptablllty of business-oriented hardware to instruc-
ting functions; 3. an overly -decentralized education market;
4. the lack of resources ESEﬁaeveloplng ‘even minimal amounts of
computer. based course material; 5. a skeptical, amti-technology
attitude on the part of teachers and other educators.’

:~Researchérs, teachers, and administrators have come to feel that with the
. | ,

| o
computer technology, moré_immediateﬁ feasible, and cost-effective applications

v ~ '

of’cémputgrs to the igstruétional pfocess, namely computer managed instruction may
have;beénjoverlooked. In general since Fhe 60's the spectrum of computer appli—‘
cations in the area ofninétrucfion has expanded conside%ably.k | |
Morfiséey and’ others ﬁa&é;divided theichrrént status of such éomputer ap-
plication to iﬁstrucfion to 5 major” areas: Computer Managed.Instchtion, Computér_
Assisted Instruction, Data»Basé Retrieval, computer literacy and a&éreness,bmulti—

’

media management index. A general diagram of these dimenéions is contained in
. A \ . e

Exhibit 8 . CMI and CAI have the longest history in the area of cdmpufer ap—.

. - ]

in depth in this section. Data base retrieyal refers to use of the computer to

v‘ .. . “N B
students. Mitzel (1974) states several reasons why CAI specifically and com= e

Y
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conduct searches through vast amounts of material such as library references using
.o . ~

. < ’ : . . .
a few key words or numbered characteristics. Multimedia management index is very
similar to data base retrieval in that the computer references all types of sup—l
porting media materfal. Computer literacy is a very new dimension of computex

applications and is dESigned to effect.more worthwhile usésiof the computer by

preparing people to employ méxiﬁally cdmputér tecﬂnology.

Morgan (lg74) relates compdter literacy Erainiﬁg pfeéently underway in the’
Montgoméry Public Schools. In the very near fﬁtute ﬁany/;oré individuals in )
the.United States will be in ;ccupations directly reiat%é to thé'coﬁputer.;‘Mini—
courses for K-12 have been designed arouqd; »"How the 7;mputef Works, Voéation;l'

- Lt
/ .

and, Social Implications of Computers and’ Learning a Programming Language and- Using

it for Problem Solving," to respond to the growing role computers will play in

the future. ' /f ‘ 7 i

A e S
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— A: immediate distinction needs to be drawn between computer\assisteg\instruc—"

tion;CCAI) and computer managed instruction (CMI) or computer based instructiona

~

management systems. (CBIMS). CAI employs the computer as a teaching tool with the

—

student on—line at a terminal interacting d1rectly with.the computer. The se- o e

o quénce of events which generally occurs in CAI follows:

T

1. Information and material is presented to the student at a terminal v
which serves as an 1nput/output dev1ce. ' ‘

gl

2. Student responses occur and are processed.

o

3. ”Appropriate feedbackg\s ‘provided by the computer.to the student.

" 4. "The computer exerts control over thm sequence and presentation of"
material. g o

€ i 3
. P

By contrast with. CAI, machine/student interface is usually not characteristic B

N S

oi CMI or CBIMS. Therefore, the number of interactive terminal drops comsiderably,

"so also do hardware costs since CMI systems do not necessarily hhve to ‘be on-line. —_——
- . ) . ’ ' . \\\ ‘ -
The striking difference between the two systems is the use of the computer: in

-~

CAI the computer serves the role of teaching machine; in CMI the computer‘serves
/

Bl

as -an information system w1th strong c00perat1ve linkages established w1th the

instructional team. -
~ S . . . . -

At the Florida State Computer Assisted Instruction Center, Hansen (1970) re- **.\

poﬁted*that the cost differential between CAIL and CMI is something near 4 orders

o

of/magnitude. _These are cost differences dramatically illustrated in Exhibit 9

'

which shows a comparative cost analysis for a CAIL Physics ‘course and a comparable

'

CMI curxiculum development progect at Florida State University This cost dif-
ferential between the two instructional'modes points to some important considera—

tions in favor of CMI as$ a choice .in adult education.

A
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; _ Exhibit 9

BT

Cbsts per Instructional Hour
P

e e 4

3T A ‘bevelopment - ‘ ©°$4.07 ‘ o T © $1.04
B. Operations - : 179 ' T . .59
~~ Cost Analysis for a-Collegiate GATm-o : e

Physics Course & CMI Course Curriculum Development Project . =~ ===~

Category |

N e

CMI Item Cost

. Cover Preparation _ o PR .
'Behav. Scientists o 12K, ‘ o0
‘Writers - ' 12K e 103K
Physigists - ' : 6F - ‘ ’ . 0 2

= 30K 1.3K

‘CAI Coding | " o | ' g : )
CAI Coding Personnel N 12K . 4.3k #
Computer Time - o ' 10K -~ , - 3.5K

B _ Film & Craphics J o '
- "Artwork & service cost o .6K : .2K
Computer Pf%gram : .
. Data Management Prog. . 54K ; 0
# Data,Analysis Prog. . 15K 0
. - 69K ' 0

CAI Instruction Cost

CAI Computer costs . 15K - 9K
Proctors : ' 3K _ A .0
T 18K ) - K

.Experimentatibn . B . - B
, Grad Students ' ) ~ 24K , .8K
. B ' \__' o - . - ) -
Office & Clerical o ~ 10K . o : \ 0 -
Universit rhead ' 60K~ .0
' : . 70K SN S0«
. \\ "~'~(~;- .
- .,

. . e
Py T, “x
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. The adult learning center of North Carolina State’ conducted the most well— >

\ N

; ‘.

- ' known CAI appl1cat1on in ABE ut1lIz1ng computer technology for the. 1nstru6t1on

of uqder—educated adults from June 1967 to June 1971 of the 4 main tutor1al
i '.. .
uses of the.qomputer: dr1ll and pract1ce, tutor1al CAI, games and slmulat1on,_.'

- and computatgg

u///selected'drill

7

and problem solying, the‘gAi division of the Adult Learning Center

d practice and tutorial CAI as being particularly applicable to /’
o ‘ ' L i _ /
adult basic education students. ° . .

of instruction. The North Carolina Center found the cests of operatingjits o .
Al ° B .

IBM 1500 system at $17.00 per pupil/hour.

-

_ To justify such increased costs it would be necessary to.
demonstrate that-CAL can in fact bring special benefits to the .
ABE pupil”. These benefits may be either an increase-in instruc- o . ,
tional efficiency so that instructional objectives may be met with ‘
fewer contact hours with the pupil, or an .increase in instruc-

tional qual1ty so that specific learning deficiencies in ABE ' >
pup1ls may_be identified and overcome with a resulting general

incfease 1n bearning abilities of ABE pupils. (Cole, 1971.)

4 . - P
N : - ?

A To attain the aboveoyerallgoargof inereased instructional quality fot
A ' : . K » _

. undereducated adults, the CAI‘division of tfie Adult Learning Center explored

I

wcomputer applications - to the 1nstruct1on of ABE students by

e ..Qq 1. ‘the use of an IBM 1500 system for test1ng, Drlll and Prat1ce, and
: 3

=

oL
Tutorial-CAI. Th1s attempt was/Judged totally unsuccessful with strong recom=-

mendation coming from the research ‘team: “'CAI in its tonvent1onal forms should

C
not ‘be explored any ‘further aq present for ABE pup1ls (Cole, 1971.) The
« / . '
' recommendat1on is based ‘on costi student‘1nstruct1onal stations: are "intimidating"
‘.\

and -unproductive for ABE pupils, and more importantly, instructional gains were

., not realized. ' . ‘ _ . o "

o -

2. the use of a mini computer and modified studeht stations with programmed
: | . : .

instrugtional materiaﬂs with which the team created their own "Enstructional
. . P . . ' - .
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/

Process:Control System." The key use of the computer in IPC is feedbéck cdntro;,~

-which plays an essential role in- the instructional process. This second' computer '

application was judged far more successful - with ABE students in terms of moti- - -

.vation, instxuctional_gains, and student satisﬁé%tionxf

Computer applications to the instruction of>ABE studenfs'in the form of'CAI

. 3

-3

have produced only mixed results in solving the pefsistent problems of individual-

.

ization of .instruction, increasing motivation, and hastening the learming process.

Computer managed instruction can be applied less expensively, more directly, and

moréisuCCSSSfully to the task of meeting the needs of the_undéréducated adult.

Orie might alsg add that'morq;adults could be reached this way.




Q
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1. Computér Managed Instruction

¥
Research in .the area of computer .applications to instruction has increasingly

recognized that management of the instructional process is the paramount task in

individualized instruction. Computerized systems for instructional management

provide for more complex and more comprehensive analysis of information for in-

structional decision making, -leading ultimately to individualized instruction.

v

A system of computer managed instruction has as its objectives .
collecting and processing information on students and supplying this
information at appropriate times .and places so that it is directly
applicable to human decision making. When the appropriate infor-

. mation is supplied to decision makers in a usable format, the ef-
ficiency of decision making and the quality of decisions can rise.
(Belt and Spuck, January 1974.) o

Vo DT e - o o
Metzel (1974) provides a substantial working definition of CMI: "We take the
position that CMI is information processing,gbut that the information being
processed is one step removed from direct instruction. CMI offers a kind of

middle ground between CAY (tutorial) and adm1n1strat1ve data processing

To supply information, in appropriate forms, and in & t1mely fashion to

‘decision makers such as administrators, teachers, and counselors, most CMI

systems employ computer t.zhnology to perform 4 major functions: test scoring,

diagnosing, prescribing, and reporting. A general overview of CMI systems in~-

cluding these 4 systems based on’géneral features of the design is best de-

scribed by Baker. (Baker 1971.)

Researthers in CMIL have all emphaSLzed the very necessary prerequlsite to
the system of a well-defined and well—segmented curriculum, built around units
of instruction, specified in terms of education objectives, developed -instruc-

% ~

tional materials, and measuring instruments.

42
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’

: s
The quality of computer—managed instruction thus depends to some
degree on: o :
- the 1dent1f1cation and measurement of relevant ‘student
character1st1cs,
- the design of appropriate diagnostic tests;
- the availability of sufficiently complete and varied .
set of instructioral materials;
- the association of an instructional segment with each
: possible combination of student characteristics and
' test performance. _ o (Levien, 1972. ) : .

Incorporation of CMI. features of test sCoring,,diagnosing, prescribing, and

reporting occurs in the following way according to Baker*(1971), Spuck (1974)

and‘others: ’ , -

1. At the beginning of each unit, a pretest is'takenhto determine student
status relative to instructional objectives. ,The answer sheet is read by optical’
scanner'and scored by computer. |

N 2. On the basis of pretest results, the student is assignedﬁtoispecific

learning tasks.  Such assignment can be made by computer programs which ‘implement
decision rules relating test scores to learning tasks. Prescribing by. computer

.

or by teacher-based on initial computer generated reports of a learning task can

- " . ~

| include any one of a number of appropriate educational experiences.

3

3. Progress tests are perhaps included and criterion referenced.

G-
4. Post tests covering a unit of instruction are computer scored.

5. Reports generated by the computer'after the post test include:.

a. individual student report with unit of instruction,
objectives of the unit and percent the student ach1eved
- . “osto assess individual: growth

-

b. tlass reports showing the proportion of students working
on -a specific unit and what they achieved on the post )
test, to assess the strengths and weaknesses of the group
as a whole. "

The best known CMI systems are described in detail including-the student .

involved, mode of application, reporting capabilities, and prescriptive possi—lv

bilities ‘on -the next several pages in tabular form (Exhibit 10 ). For detailed

ERIC. 43
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‘are presénted. (Metzel, 1974.)

42.

' : B 1
-
I,
¥ .

information on the most current operational CMI programs, ‘the reader is referred

to the proceedings of a conference held in Chicago on November 644, 1974 which ~

|

soﬁght to pull together_all'CMI~reséarch and development underfay in the academic,

military, and industrial settings. Short papers deéailing 2 CMI projecté,fsome.

i

of which are being conducted in the higher education andfadult education setting,

/'/

|
)
o
!

/

- A rev%ew of these best known £MI systems suggeéts that within CMI there are
: ’ - + : ;

4

3¢gs (Metzel, 1974): - [ i

currently 3 levels of applicat
. " F

¢ : '

i

Level I - the computer fs used in a support role to tabulaté and accumulate
. / R | T

i

o - |
information about grades,/éttendance, test data. -Data is handled usually, in a
batch processing mode.

. . i
Level II - the computer is used in a more active support role to handle
» %, e e . e '

records on student performance and to generate cumulative reports for both in-

structor and student. Some prescriptive capability .is added at this level to

advise students of ways of removing diagnosed deficiencies. Data is handled

usually in a batch processing mode. N
Level III - the computer is used in an active role to diagnose and prescribe
learning activities based on student record data and stored curricular materials.

Fl

This third most sophisticated level involves on-line computer capabilities.

44
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2. CMI in Adult Education

:Computer-managed.instruction applicatVonswin an'adult education setting ‘have
been implemented pr1marily in the higher education setting for college level ) .
courses. The Massachusetts CMI project and one\ at Canadore College in Ontarlo
are attémpting to use computer technology in an’AiE setting. ' These courses have.

v - used diverse approaches, but rationale for computer\managed instruction include
- N \
. . L. N

the following:

1. concern for individualized, personalized, or flexible education

2. need for assistance in the management aspects of \the learning, process.

g Based on a philosophy of 1nd1v1dualized 1nstruction, Ghio State‘University

T '
. L

- and South Dakota State University implemented a computer manager instructional
w0 . o N . : .

model for .intfoductory biology courses. Students progressed at their own rate
s . S o .

R and received_creditfuponwcompletionvof the course. Elements of.the application -
include: programs which'diagnose'student'Starting points and specify learning

goals; course matérials available.'on—line or in a prescriﬁed form; instructor
reports which permit review of student progress for instruction modification.
The major contribition of this model is "an effort to‘inSure the model's adapta-
' ! S : L :
bility to any content area %t any level." (Allen, 1972.)
The'Capital Area Career Center in_Mason, Michigan is employing computerm

Y

management to individualize instruction in the occupational setting. An extensive

- : _ job,task analysis provided data on skilis, &nomledges; behaviors, and equipment

- . ? . . o
needed for performing an occupation. - This data was computerized. Learning pre--

scriptions for each student are based on a student's competancies as compared:

.z

with task analysis for a selected occupation. Computer written reports on

-

student progress are provided to each imstructor. (Danford, in Metzel, editor,

“1974.) | ' - Ln

&5

e 9 | | |
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- At *Canadore Cbliege in Ontario, the Adult Basic Education program is using - °

P’

computer assistarce to evaluate cn-going student progress through "compuﬁer based,
criterion-referenced logitudinal testing." ' Computer reports are also generated

to produce other detailed enrollment informétion'andAabsence reports. This ef-
fort has been launched by the staff to provide individualized learning and to
afford a second chance in an environment different from the traditional school

)

‘setting in which the adult .has previously experienced failure. (Dudgeon, 1973.) -

Florida State University at its computer-assisted instruction center is con-
‘ducﬁing,substantial research if the applications of computer techgéiégy to in-
struction. . Activities include: CAI, CMI, combinations of the twq, and computer

based learning information retrieval systems. Research at the center has bean

«

funded by three sources: Office of Naval Research, Department of Health, Edu-

cation and Welfare, and Florida Division of Instructional Research and Service.

The CMI projects include: a graduate level course in the techniques of ‘programmed

instruction; an undergraduate course in Health Education; social work education ,

courses; a teacher education course for special needs- children; a teacher edu-

~

cation cdurse for elementary teacher preparation, and an educational psychology

course. A brief discussion of these various CMI efforts follows.

-

In.an undergraduate course in Health Education at Florida State UniverSity,,

i . B
a comparison was made.between computer managed instruction and conventional in-
struction. Three .CMI prescription treatments were administered. Pre and Post
tests were taken by the students on-line at a terminal.: During the academic .

’ .

term, CMI used appropriate self—ins%;uctional materials. Final results ‘showed
“a. general superior performance of CM

groups. ‘(Lawler,‘l972.)
o Coupled with clinical experience, a CMI course was designed at the Florida

e

State Coﬁbhter'assisted instruction center to prepare teachers in the area of
. T . |

' "

ERIC- . T oAb
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‘

provided a format for CMI. (Schwartz and, Oseroff, 1972.)

Yy -

__—.—-————'—_v e e,
d1tlonally, the cost of conductlng the course via CMI was est1mated to be 0

. group with no' declines in student'achievement. (Morgan, 1974{)

IS

50,

"jspecial education. _Competency"based'instruétional modules were built around

pre and post tests, behavioral objectives and materials. The modules concept

In two courses at the Florida State University instructional lab, a combin-.

ation of CMI .and CAI approaches‘wasxinvestigated:\\e'general.education physics
course was conducted with both forms of assistance an demonstrated that: in-

volvement with CAI produces better grades, and computer managed instruction in

combination with CAI provides a very cost.effective approach\: (Krombrout, 1970.)

v

In a graduate level ‘course at. Florida State to teach theftechniques of pro-
grammed- instruction, a CMI yystem mosf“_ioseiy‘resembiln- he typical model of

CMI discussed in this paper including diagnostlc testing, remedial prescription,

Y

. ’ ’ . ; .
~and record keeping, demonstrated that student performance was enhanced. Ad-.

half to one-third the cost of conventional 1nstruct10n (Hagerty, 1970) .- This

cost finding is similar to that found in Montgomery County Public School geometry

. o B .
CMI project in which larger numbers of students could be atcomodated in each
. / -

‘.

In a social work education course at Florida State, computer management was

usedﬂtodtegtistudents at program admission and suggest diagnostic methods. CAI

w
£

was developed to assist in the problem areas revealed through the CMI diagnosis.

W
u.

One notable feature of the Florida State experlments are the integrated efforts

of a CMI and CAT approach. The - two are used in combination to provide maximal
quality in the learning experiencer

Florida State University, unlike many other applications heretoforg dis-

cussed, employs the most soph1st1cated form of CMI the on-line use of the computer’

s

I

as a ''real-time d1agnost1c1an and prescrlber for the student.” : The student

" interacts directlyvwith‘the'computer_for maximally effﬁllcpf evaluatlon of his

or her learning experiences.

.-»'5'2
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A review of the research concerning CMI efforts reveals several interesting,

1.

& j

1 . -

CMI can.be cost-effective, especially considering the use of batch

"mode for generating reports and prescriptions. CMI can be cost-
effective in comparison with conventional instruction,“and -especially

in comparison with CAI instruction.

: ..
Given su1table organlzatlon and development CMI can- effectively
ind1v1duallze the -learning experiences .of students.

CMI can enhance the learning eXperience of students..

CMI can assist teaehlng staffé ‘considerably in the management aspects
of the educational experlence. !
, . ..
CMI can be used in comb1nation with CAI to expand instruction pos—
sib111t1es for students. < = i’

-




\ 3. CMI in the Massachusetts ABE Settjing

N

Individuals involved in the National Adult Basic Education Program grapple
daily_with the pressing need to develop techniques, methods and materials to

remedy the basic skill eficiencies of undereducated adults. In an ABE Learning

~

Center, 'program administrators and teachers need to respond simultaneously to
several client needs:’

1. YAn adult haVing failed in a traditional setting with traditional
methods needs innovative methods and materials.

3

- 2. This adult seeks to attain his goals in a relatively short time. =

<

3. As an adult, he requires instruction responding to his specific needs.
- \ \ '
4. As an adult, he -is accdstomed to assuming responslblllty, yet’in the
, area of education he has not as yet succeeded in directing his own ¥
g learning activ1t1es

As a regponse to these sgveral rneeds, ABE administrators and teachers should - -

consider computer assistance in the instructional process:

The . computer is capable of ind1v1duallzlng instruction in a way
that no otlier currently known system can -- not even a personal tutor.
It can collect data and store it more completely and accurately, and
P use it more extensively than a person can. The computer can consider -
\ all the variables represented by the collected data , weigh the import- .- ’ r
\ ance oﬁ their relevance to the learning prescription appropriate for o 2
' -an ind1v1dua1 learner, and then rapidly adapt what it "knows'" to a‘

program of learning for a specific, individual student. Moreover,
this data collection and analysis, and ' learning program adaptation L
\ can take place at the same time as the student proceeds through a given
\' ~ unit of instruction. (National Extehsion As50c1ation, 1968.)

Computer Managed Instruction has special'relevance to Adult Basic Education;

[} '

especially in a comprehensive learning center environment with adults of diverse
) - . o . ] .

levels and goais attending. Open from 9 a.m. - 9 p.m. with students attending often-
. - - o b . -
on a drop-in basis, learning centers may have adults learning basic literary and

.

computational skills, adults learning geometry and science in preparation for

i
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the high school equivalency, and non—EnglishAspeaking adults, all working simul-

taneously in an open classroom setting. Materials and media available at the

center for these adults are numerous and varied. Administrators, counselors and

trained ‘teachers, often.a nuclear full-time staff coupled with part-time individuais,

are all available as resource people..

>

The prime goal of a computer managed instruction appiication'in“an ABE setting-

v

may be stated as the selection of appropriate educational experiences:

T -

The 'selection of appropriate educational experiences is a.complex
decision involving such parameters as student need, learning style,
and motivation, teacher availability, alternative instructional activ-
. ities for the objective, and the presence of the students with the
same need. The obpject is to select educational experiences for the
student which maximize educational benefit while considering the
‘availability of human, material“and financial resources. (Spuck and - .
Belt, 1974.) . - ) ~ 3

The Massachusetts design for computer managed instruction in ABE learning
- _ My ; , _

3

centers seeks to provide the most appropriate .educational experiences based on

" . - v

individuallsfudent'need and available resources. ‘An overﬁiew of the Massachusétfé . '
-CMI systeﬁ'is Provided in Exhibit 11. The pionéeriné centery the OWL center in
ébringfield deéigﬁed'PROG, an abbre?iation‘for Program, a Computer;managed in-*

. étruction prograq;designed:tb segment the ABE and GED curficulum into meaningful

units based on-behavioral objectives. Initial and programsvgesﬁs already availé

\.
able-at the center were tied into the model. Considerable success has been seen . .
~+ at "the Springfield Learning Ceaier in: 1. individualizing the learning‘activities .

of a divérsified ABE population; 2. assisting center staff in management of in-
struction, 3.bfacilitatingva self-direction’ of learning om the part of ABE 'students.

‘Devélopment.from this first effort has been sought at 5 other learning centers

o

A

in the sfate._ The following describes the design 'of the CMI syétem as#it‘is to )
be developéd and implemented at the other centers:
|
|

s ~ ~ . :
. e




Q

ERIC

Aruitoxt provided by Eic:

54,

1. The curriculum’ is def1ned and designed by each center. In most
cases this will probably include separate curricula for ABE math,
GED math, Basic Reading, Advanced Reading, GED preparation. The
curr1culum 4s structured by subject, class, topic and level. s

2, xOnce def1ned by a center, the curriculum is 1nputed on-line at each
gite. - _ - ) : ‘ Y

3. Learnlng prescrlptlons, based on teacher d1agnoses of student

" need,*are manipulated and generated based on curriculum stored
in the.computer. -

4. All prescrlptlons a student uses are recorded in the student S
permanent record file in. the computer.

Advantages of the system’design include:

1. The system is 1ntegrated into the normal functioning ‘of a learnlng
center. Materlals and resources already available at a given center
are used. Existing curricular designs can be used and computerlzed
Existing- staffs can be employed to do the basic curricular break~
down and computer 1nput ! :

- 2. Prescriptions are cont1nually available because of the. on~11ne'
nature of the application. Success is readlly and 1mmed1ately
obtalned Meaningful responses can be made to students part1c1—
pating 1n a drop-in fashion. 2

3. A record of learnlng act1v1t1es, attendance data, and record
keeping data is computerized and 1mmed1ately accessed by unique
student number. .

v

. Several problems have been encountered‘in the development of this CMI appli-

cation: the development and organization of the curriculum requires considerable
3 . . " .
' ',/

time, effort and training on the part of'the”learning center staffsi uses of the

. s . . o . . .
terminal for more immediate-.adminiStrative functions have caused instructional.
functions to be secondary in importance; sufficient personnel trained in computer

&

" applications in general and CMI in specific is needed to hasten and encourage the

implementation of the project; computer downftime and hardware‘problems have pre-

"sented added fgustratlons to the centers. . T

At one center, development of a computerlzed math curriculum for ABE, Pre--

GED and GED students has been underway. Focus on this math curriculum would

(O]
Lep]




provide an‘excellent means of viewing the CMI design as a whole, The center's

r

: \\\\\ ‘math curriculum for ABE and GED math’had already beén structured into- topics and
objectives through the coordinated effort of a math specialiséiteachihg.at the- :

center, teaching staff, and computer field coordinator. All materials currently
available at the center had beer~linked to topics. Like most major operational

CMI systems, considerable development had occured before@fhe prospect of computer-

~

ization. For computerization in the system, the curriculum has been structured =~ v

- into subject, class, topic and level: " " o ;

Subject:‘ Mathematics

N

‘Class: Basic Math ,
Fractions ' . C —t
Decimals ' , e
Algebra : o o _ e v
Modern Math : e .

i
| Topics: (Because these are quite detailed only some of the topics
. } under the class, fractions, are listed below)
. ‘ Fractions: définitions o
. - Multiplication of Fractions: No Reducing
' Greatest Common Factor ‘
Equivalent Fractions-
Comparing Fractions
Reducing Fractions,
' Cancellatiqh
Common Denominators .
Addition of Fractions: \éame denominator

. Levels: Beginning

Instructional @ . \
Review \
. Test .
. b
Exhibit 12 is taken from a printout of the first four topics, Fraction Definition, -

. \ } - .
Multiplication of Fractions, Greatest Common Factgr,'Equivalent Fractions, with

. : ) N\ .
appropriate_levels under the class, fractions. Exﬁibit 13 is taken from a print-

out of individual learning preécriptions as they woul& be given to a student.
. , \ \ _

N

' : 2 : ! - . N . . . ’ -
Example I is a learning precription for a student worklng\fp review fraction ‘ -

‘definitions. Exémple II is a learning prescriﬁtion for a Student needing;instruc—

P e . . N
N

tion on the topic greatest common factors. ‘ AN

S \

N

. o _ <803
ERIC - | | 0
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the student participating in a program at thié learning center, the

of events in his or her leafning program would be described as follows:

" the student part1c1pates in center or1entat¢on and takes placement_

test.

on the basis of initial assessment through placement testlng, the
student is a551gned to a resodxce teacher or to an appropriate small

" class.

the resource teacher, gulded by the placement test, and after interaction

with the student will diagnose. the student's learnlng needs in a particular

subject area and then use the computer terminal to extract: by code from
the data base all that is. available at the center to respond to that
student's needs.

the teacher will use the computer prlntout of the prescrlptlon(s) to
assign, the student a series of learning activities. K

a record of the selected prescriptions will be stored in the student's

_ record file.

the teacher will serve as a resource, monitoring student progress and

reassigning prescriptions as needed. I
. K

(L]
o0 -
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Exhibit 12 = o , - j

MATHEMATICS TOPICS

'RX FUNCTION7 PRINT

SUBJECT (Two—LETTER CODE): ‘ S . oo .
MA IS SUBJECT MATHEMATICS '
CLASS: B ‘

.CLASS FRACTIONS

TOPIC 1 FRAC DEFIN

LEVEL 1 BEGINNIN

/EXCELLENT

" /REFER QUESTIONS TO RESOURSE TEACHER

/UPON COMPLETION PROCEED TO INSTRUCTIONAL LEVEL
LEVEL 2 -INSTRUCT

A; P. 8-14 -

/E ,

K -

AE

/SEE RESOURCE TEACHER IF FURTHER MATERIAL IS NEEDED
'/PROCEED TQ REVIEW UNIT FOR SPOT TESTING -

G; P.1

K; P. 1

Q; PP. 69

_ /EXCELLENT

~ /SEE TEACHER FOR PROGRESS EVALUATION ON FRACTIONS
- /PROCEED TO NEXT TOPIC

LEVEL = 3 REVIEW
Q; P. 77 . - - A . |
/G : , . . . : |
R; P. 33 : . - S S
S; P. 26 ' 4 ) - .-
/G : S ) .
/AFTER SUCCESSFUL COMPLETION OF PROGRESS TEST PROCEED TO NEXT TOPIC

R; P. 27 ‘

/EXCELLENT

U; PP. 89-90

/EXCELLENT

/SEE TEACHER FOR FINAL REVIEW OF FRACTIONS _

/PROCEED TO NEXT TOPIC ] ‘ o




58.
Exhibit 12 cont'd
TOPIC 2 MULT/NO RED .
LEVEL 1 BEGINNIN
Q; P. 73 !
/EXCELLENT '
/PROCEED TO INSTRUCTIONAL LEVEL
) LEVEL 2 INSTRUCT.
Q; P. 74
- /EXCELLENT
. B; P. 16 .
. /FOOD . J
«EE TEACHERS FOR PROGRESS EVALUATION :
:/PROCEED TO NEXT TOPIC IF‘COMPLETEb SUCCESSFULLY
LEVEL 3
R; P. 31 - : ' ; .
/GOOD ‘ - o A o /
S; P. 25 . ‘ . e
/GOOD '
/SEE TEACHERS FOR PROGRESS TEST
/PROCEED TO NEXT TOPIC
. TOPIC 3 GR/COM/FACTOR
LEVEL = 1 BEGINNIN v B
/EXCELLENT s ' . "
/PROCEED TO INSTRUCTIONAL LEVEL
LEVEL 2 INSTRUCT
A; P. 8-14 ,
K; P. 4-14
/SEE TEACHER FOR PROGRESS TEST
/PROCEED TO NEXT FRACTION TOPIC IF COMPLETED
LEVEL 3 REVIEW . : : D - .
Q; P. 77 ' ‘ o R » . o
R; P. 33 : ' . . '
. ~ /GOOD : L . > e
' S; P. 26 ’ _ ) '
/GOOD - ' : S >
. /SEE TEACHER FOR PROGRESS TEST
./PROCEED TO NEXT FRACTION TOPIC -AFTER SUCCESSFUL COMPLETION
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Exhibit 12 cont'd

TOPIC 4 EQUIV/FRAC
LEVEL 1 BEGINNIN
B;. PP. 4-6
* /PROCEED TO INSTRUCTIONAL LEVEL

LEVEL 2 INSTRUCT :

B; P. 7 o E

-~/EXCELLENT _ :

C; P. 1 and 2 : .

/EXCELLENT »

Q; PP. 75 and 76 - -
/EXCELLENT ) '

/SEE TEACHER FOR PROGRESS TEST ]
/PROCEED TO NEXT FRACTION TOPIC UPON SUCCESSFUL COMPLETION

LEVEL 3 REVIEW

G; P. and. 4

/GOOD . _ I
-K; . P. 2 ' N
/GOOD ' . : , v
R; P. 32 _ ’ : ’

/GOOD . N :

R; P. 32 « : ’ *

/GOOD . . .

/SEE TEACHER FOR FINAL PROGRESS TEST

/PROCEED TO NEXT FRACTION TOPIC




Exhibit 13

SAMPLE FRACTION UNIT‘PRESCRIPTIONS

N !

. © (EXAMPLE I)

MATHEMATICS FRAC DEFIN

\ ‘GREEN SPECTRUM "

L P. 77

[ Lt G . .
« BLUE SPECTRUM

P. 33

G .
PURPLE SPECTRUM

2 P. 26

¢ _

AFTER SUCCESSFUL COMPLETION OF PROGRESS TEST PROCEED TO NEXT TOPIC

BLUE SPECTURM

P. 27
EXCELLENT '
CAMB GED

‘ PP. 89-90
EXCELLENT

. SEE TEACHER FOR FINAL REVIEW OF FRACTIONS
PROCEED ‘TO NEXT TOPIC

(EXAMPLE II) ,
. MATHEMATICS = GR/COM/FACTOR
S&P FR A&S ' '
: ‘P, 8-14
D&S INTEGERS
- C 0 P. 4=147 :
SEE TEACHER FOR PROGRESS TEST ' s

PROCEED TO NEXT FRACTION TOPIC IF COMPLETED

r

62
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A

. ;- ~ CONCLUSION

—

Further investigation needs to be conducted iﬁ the area of uses of the

computer as an instructional aid in Adult éhucation.v Preliminary evidéhce'
already exists from seyeral operational»démonstpa;}on projects that;the\ﬁse of
the compute; as an educational manager ma? provi&é\an effective, cost—feas@bie
approach to individualization of th; learning expéfiehce in éhe:adulp eﬁgcé&}én‘
Setting.'MCompute:‘manégé& instructioﬁ hplds-sevérél ;fgmises,including: im%
‘ AN . \
provement in effective de’ivery of instruétioh té_studenzs with diverse abiiiéies

i

and preparations; increase in'studeht responsibility for learning experiences; \_

|

increase in teaéher flexi}ility and évailabil¥tv to students by reducing mqfe \;
'c;mbersomeband routine mai agement tasks, . i ~w-; S o ﬁw;ﬁ
i Unqueétionably, the combined factors of greater pfégram accountability;
increaged feportingfrequirémenti; increased'demands for prograﬁ control,land
need ﬁér accessible program information will hasten developments in the area'of
‘adﬁinisgrative computer applications in Adult ﬁducation{ Essentially, three
levels of computer capability will be-required-to'méet the above adminisfrative
needs: capabi&ity to proéess qu;nitities’of data; capability to determine paf— ’ .
terns among gfoups 6f data, and capability to.structure,reéearch'anq decisions
N based on ;vailasle data. Computer technology will £e appliéd inéreasingly in

Adult Education to relieve the drudgery of repetitive administrative work, to

- provide comprehensive management information systems, and most importantly, to

N

greatly improve the quality of decision making,’, , . *

ERIC e 6
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