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ABSTRACT o

This evaluation of the Programmed Logic For Automatic
Teaching Operations (PLATO) and Time-Shared Interactive
Computer-Controlled Information Television (System) (TICCIT) programs
focuses on their costs, performance, and educaticnal effectiveness.
The cost component attempts to measure the costs and assess the
economic effects of each of the systems on the participating
educational institutions. The technical component monitors the
- performance of each of the two systems so as to discover and expalin
strengths, weaknesses, and implications for further use. The
educational component focuses on evaluation of the effect of Ccmputer
Assisted Instruction (CAI) upon student performance and behavicr;
assessment of the impact of the CAI upon instructors, administrators,
and the institution itself; and appraisal of the potential and effect
of the methods used to produce, operate, and maintain the course
materials. These cost, technical, and educational analyses identify
strengths and weaknesses of PLATO and TICCIT, and begin to assess the
- extent to which the promise of instructional technology has Leen
~fulfilled. (RC)
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The evaluation of the PLATO and TICCIT programs is being designed
to focus on three major components of the demonstration projects -
their costs; performance, and educational effectiveness.

While fhe thrust of this paper will be tn describe the frame-~
work for the evaluation of educational effectiveness, brief discussion
of the ofjectives of the cost and performance coﬁponeﬁts is appropriate
to ﬁfovide'a complete perspective.

The cost component of the evaluation will attempt to measure the
costs and assess the economic effects of each of the systems-én the
participating educational institutions. 1In particular, attention

will be given. to identifying instructional costs and cost effective-
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ness of courses presented under CAI conditions, to answering questions

about the capital, development, and operating costs of each of the

L3 2

E ) two systems, and to estimating indirect costs to participating
institutions resdlting from adoption of the PLATO or TICCIT system.
The technical component of the evaluation will monitor the per-

formance of each of the two systems so as to discover and explain

___T_mmsigniiicantmsxrengths,”weaknessesgéaﬁd_implications_for“futurewuseﬂm
Particular attention will be given to assessment of the system specif-
ications to ensure adequacy of~design;.ana1ysis of the stability cf
operation and the adequacy of documentations, operating procedures,

~ aad main;ainability qf the system; and appraisal of the appropriateness

of the computer system design relative to the state of the art.
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The educationul component will focus on evaluation of the effect
of the CAI upon student behavior and performance; assessment of the
impact of the CAI upon instructors, administrators, and the institu-~-

"tion itself; and appraisal of the effect and potential of the méthods

used to produce, operate, and maintain the course materials.

Educational Analysis

Despilte substantial prior researéh in computer-assisted instruc-
tion, instructional systems typically lack detailed information
! _ regarding their impact upon the educational community. The developmént
of deiivery systems and course materials has, in most cases, procéeded.
without adequate attention to their educational effectiveness. However,
the PLATO and TICCIT demonstrations offer an oﬁportunity to asséss
effects and reaccions stemning ffom computer-based instructional
technology'and to identify sigqifiéan; educational strengths and
weaknesses. The scpﬁe of these demonstrafions will méke possible the
COllection of detailed iﬁforﬁationpwbich reflects not only cost and
technical sophistication, buf also the effects on achievement and
éducational accepéance. Thus tﬁe NSf CAI p;oject extends beyond a
.development.exercise t6 a study of instructional‘technolog&‘s.impaét
upon the edﬁcational institution; upon stuaehhs,.teacher;,and adminis-.
m__W“;ijﬁx§ishmmThe_ed;catiohal_companentmofﬂrhe_ELAIO_aﬁquICCII_evaluation§m~_
will focus upon the consumers of educaéional innovations in ordér to
detErmine the practical benéf#ts and proBle@s accomﬁénying computer-
based education. - .' : . ;
-The following.framework for the éducatibnal_analysis presents aﬁ

overview of educational effectiveness .as related to the PLATO and

IToxt Provided by ERI

ERIC
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TICCIT projects. Since "effectifeness" is subject to diverse inter-
pretations, that concept requires as much prior elaboration and
specificétion as possible. The entire context of the evaluation of
educational effectiveness will be clarified by the delineation of
four essential issues. For the sake of brevity those issues may be

posed as four questions that must be answered: the what, who, how,

and when of the evaluation. Together these basic questions form the
dimensions of an analytical approach to educational effectiveness.
The first task for.an educational analysis is to establish what
areas of inquiry are appropria;e to an evaluation of computer-based
eduC;tion. The cognitive and affective domains represent a gross
classification of this "what" dimension. For the cognitive domain,
effects upon students' achievement and behavior are our primary
interests. For the affective domain, consumers’ reactioné to the use
of an innovative technology will provide important attitudipal infor-
mation related éo educational impac;. Th;ough succgssivé refinements
of boﬁh domains in a hierarchical manner, greater precision_and detail
will yield indications of what subtopics and iséue;.are relevant to
effectiveness. The breadth of covérage incorporated into such a
hierarchical specification of the "what" diménsion ensures our
objectivity; deta#l permits a telling probe of the shibboleths of

computer-based education.

the "who" dimension of the educational analysis. Because of their
differing perspectives and preconceptions, each audience serves as
an important source of data. Depending on the particular area of

inquiry, sources of critical information are the educational institu-
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tion, government, industry, and the public. This attention to
different societal sectors leads not’only to the representation and
documentation of diverse viewpoints on educational effectiveness,

but also to supportive information for the cost and technical analyses.
The expression of affective and cognitive impact across vested inter-
ests and characteristics is- of course fundamental to the conceut of
evaluation. Further elaboration of the "who" dimension permits us

to establish necessary comparison groups and to represent various
.groups of persons., . ,

The systematic administration of instruments in the areas of
inquiry and to appropriate audiences also requires a plan of how
measurement is to be conducted. How instruments are to be administered
relates to the available modes for data acquisition. The range of
available and proposed means for collecting data includes: tests,
records, questionnaires, online systems, interviews, and observations.
Each mode has particular demands for instrumentation,~ranging from .
classical test attributes (reliability and validity) to the allocation
of personnel and financial resources. - Precisely when an instrument
should be administered is, similarly, an important consideration,
since baseline and concurrent contr 1 procedures-depend uuon coordin-
ating meaSurement with the timing of administrations} Data collection_

at specified time intervals is also critical to obtaining trend

information about effectiveness over an extended period of time.
Certainly there are interrelationships’ among these dimensions
of the educational analysis, as.indicated in Figure 1, Although

many combinations of components along these dimensions would be

inappropriate-for our purposes, the individual cells in this initial
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schematic representation of what, who and.hgﬂ do begin to identify
information critical for assessing effectiveness. The accumulation
of that information will depend,.however, upon our first identifying
1) the area of inquiry; 2) the audience to respond; 3) the instrument
form used for data acqgisition; and 4) the time of administration
of the instrument. Through such specification, data can be gathered
that attest to the educational stengths and weaknesses of the demon-

strations in terms of effects upon users.

Dimensions

. N . '
A, Areas of Inquiry. To capture the impact of the demonstrations

on cognitive skills and attitudes, the evaluation must isolate indi-
cators from thé cognitive and affective domains. For the cognitive
domain indications of instructional effectiveness are to be gathered
through various achievement measures, including standardized tests,
objective-based (personalized) teéts, and measures of course performance.
We shall also supplement information on student achievement with ﬁehav-
ioral data o; 1eéson completion, instructional sequence, and other
descriptions of cognitivg épproach toward the subject matter. Activi-
ties of students and instructors will éerve as indicators of ancillary
effects beyond instructional outcomes, such as changes in the distri-
bution of efforf and time required to complete course objectives.

Attitudes toward and;ﬁeactions to instrqgtionalnjgchno163&7willwmwm__

be solicited *to substantiate and extend information from the cogni-

tive domain. The attitudinal data relevant to the assessment
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of educational impact are subsumed under the major categories of
courseware, role, and appraisai of computer-based education. Course-
ware refers to the instructional materiai employed i1 the demonstra-
tions; this category encompasses content from the shbject area,
instructional strategy, mode of delivery to the student, and procedures
for producing instructional materials. Role refers to attitudes and
receptivity toward the use of computer-based instruction. Agpraisal'
concerns the priorifies and basis for evaluation held by different
audiences. These three clasgifications of inquiry.are intended as .
guidelineé in the development of 1tems for the instruments.

The delineation of the areas of inquiry from broad concepts to
specific indicators is i1llustrated in Figure Z.by a hierarchical repre-
sentation. As may be seen, ambiguous concepts are brought through
successive refineﬁents to the level of specific issues or item-stems.
Priorities in the evaluation are implied by left-to-right pesitioning
along each level of the hierarchy. Since courseware influences
cognitive effects and is amenable to review by subject-matter experts
and instructional psychologisﬁs, a relationship between the cogniti#e
domain and courseware is depicted. Brackets enclose production to
emphasize that responses in this area pertain only to logistical, not .
"dnstructional, 1s$ues. The hierarchical schema presents a partial

elaboration of the "what" dimension in the educational analysis.

Though i;EompigEé, the portrayed hierardgj is intended to convey both
the depth and breadth of inquiry; it also begins to specify priorities
for the allocaﬁion of resources. Subsequent analyses willjserye t.o
highlight certain ihformation, from the broad coverage, which ;éveals

the strengths and weaknesses of the respective demonstrations.
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B. Audiences. Within the context of planning the educational

.-7-

analysis, audiences (see Figure 3) are meant to denote those persons

from whomn responsesiwill be gafhered in the various areas of inquiry.
To allow the expression of significant viewpoints.potential respondents

include representatives of the educational institution, government,
public, and industry. Potential déta sources in these sectors are:

1) students, instructors, and administrators_in the participating

schools and colleges; 2) state and local boards of education respon-
sible for policies in those‘schools and colieges; 3) parents of.
children in the elementary schools (PLATO frojecé only) and visitors

to tﬁe demonstration sites; 4) committees that advise community
colleges cn the content.areas;-and 5) manufacturers of system compon-v

ents for PLATO and TICCIT. The focus of attention during the Present
baseline period is the educational institution, i.e. participgnts in’

the cooperating schools and co;legés..

.Certain characteristics of students,.instructors; #nd administra-

. tors aré relévant to identiffing appropriate audiences and to esfa-
blishing pfopeg comparison:grbups; The first such chafacterisfic |

is participant status in the deﬁonstratioqs: F6¥ students, partici-
_pation is determined bf,gnrollmént in classes or -courses scheduled"

to use PLAT6 or TICCIT‘instruc;ion; for inétfucférs, by :esponsibility_

for, or supervision of, CAI in a course or class; for administrators,

by responsibility for the implementatian pf~the-PLAT01o;'TICCIf.progfaﬁ.
For those sfudents ahd-instruopors who héve;no ;irecf contacts with.
CAI, anothér’attribute is the.sihilarity_between céﬁputer-based,and
conventional instru?tion. This similarity of courses entails ovefléﬁ

in instructiqnal objectives and resource materials. Identification
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of students iu,.and instrgctbrs of, courses which parallellcomputer-
bused instruction will permit an'additional comparison 0f instructional
outcomes,

Further classificafions of respondents withiﬁ the educational
institution relgte to the particular district, school, and course or
department. This information is réquired_to investigate effectiveness
across content areas,. scgools, and districts, and to recognize natural
differences among audiences. Although a breakdown by districts,
schools, and courses or departments appears applicable to student;
and instructors, administrative positibhs usually satisfy only one
of these categories acqordihg to the responsibility of an office.

While thg.above delineation of the "who" dimension suffices for
a preliminary identification, other characteristics are certainly
important in establishing comparable or matched groups for analysis.
Beyond descriptive inférmation for classification,'variable.traité
such as étudent aptitude or instructor experience might influence
achievement or éttitude. Ma;ched groups, raﬁdom assignment, and
covariance proéédures offer means to overcome‘anticipated control
difficulties. The available control procedures and the multitude of:
potential respondents suggeét that comparison groups for computer-
based and ponventional instruction are accessible; In addition, the’

use of baseline and concurrent comparisons for audience classifications

provides a view of difference and change attributable to computer-

assisted instruction.
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"C. Modes of Data Acquisition. The modes for acquiring data for

the educational analysis are enumerated as: tests, reéords, question-
naires, online systgms, interviews,‘and observafions. " Tests in
standardized and 6Bjective-based form are appropriate for the instru-
mentation of cognitive inquiries. This information on student achieve:-
ment and, possibly, aptitude will be complemerted by records and online
systemé. School records will provide additional data on achievement
and aptitude by providing course grades and test scores; they may
furnigh supplemental information by supplying data on school attendanéeF
Online sttems provide pertinént achievémenf and'behavior information
through various evaluations of student progress, ;nd descriptions of.
student interaction and sequencing through courseware. .The abundance
of online information encompasses:. pe}formance on reviews, exercises,
and tests; completion of required and optional m;terials; latencies;
timé spent at terminal. Systematic obsefvations, especially in the
eleméntary schools, mediate the accumulation of behavioral dgta.
Questionhaires and interviews will constitute the primary means:
for data collection in the.affective domain. Queétionnai:es facili~
tate thg accumulation of information on audience activitiés; experiencé,

characteristics, and opinions regarding computer-assisted instruction

and conventional practices. Interviews provide an opportunity to

elaborate attitudes through group and individual discussions, Possibly

online systems can be designed to gather attitudinal data from
participants and site visitors. (The breceding points illustrate

the interrelationship of instrumentation with areas of inquiry and

audiencé.)



m1o- 'BEST COPY AVAILABLE

D. Whent Time of Data Acquisition. Another consideration in

instrumentation is the time of administrationr As mentioned earlier,
baseline and concurrent control procedures are an integral part of

the evaluation. Baseline measures permit the identification of
'reference points for achievement and attitude before the introduction
of computer-based education. Since time differences between baseline
and demonstration periods might result in a different set of respond-
ents, concurrent comparisons between participants and non-participants
are required to substantiate data in the_educational'analysis.‘ fhe
time selected for instrument administration is also crucial to the

use of pre- aud posttests as indicators of student achievement.

In conclusion, the evaluation for the PLATO and . TICCIT projects
will certainly address fundamental issues in computer-based education.
Many of those issues pertain to questions which potential users might
reise concerning practical expectations. Yet the simplest questions~
(e.g. which is better?) are perheps'the most cifficnlt.to enswer, since
neither PLATO and TICCIT can be expected to resolve all problems in
educetion or to'meet.the criteria of'every individual. Information.
wiil also becone availablevto enswer numerous Iimportant questions
about the impact of instructional technologj within the educational
.community. The cost, technical, 'and educational'analyses conducted

by -ETS will identify strengths and weaknesses for PLATO and TICCIT,

and begin to assess_the extent to which the promise of instructional-

. technology has been fulfilled.
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Audiences
Educational ‘
Institution Government Public Industry
State Local Parents Site Community Manufacturers

Boards of Education Visitors College of System

Advisory Components
Committees
Stuﬁents Instr?ctors Admini?trators
T | — '
| ¢ . 1
Participating Participating : "’ Participating
status status gtatus
| ' I - e ~ —~a
Objectives and Objectives and District = School Division Department
material : mat?rial :
\
} !
]
District Distriet
o | t
oo
SchBol School
\ i
Cours% or . Course or
grade level h grade level
Figure 3

' Audience Identification




