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Introduction ' .
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This is the summary of a }sngér\repqrt of thé results of a five5§g§r -~

“

evaluation of the Elementary Education Demodstration of the PLATO computer-hased:»
\ ' . o \
instructional system. The ‘demonstration was conducted by the Computer-based

w

Education Research Labor?%ory‘(CERL)\of the University of Illinois, funded by ©

the ‘National Science Foundation. The evaluation was conducted by Educational | - -

‘\ - ot -
» <

Testing Service.

-
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The full evaluation final report and a volume of appendices, including means,

\ \ .
» ) ° 1 4 a » & .
instruments and preliminary analyses, are available under separate' cover. :
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- .- -The PLATO Elem ary Demonstration -
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"The PLATO Sygtem conshsts of a large eentrai'ccmputer supporting over
. . ’ N N ¢

+ B

1,000 wiheiy~df3tributed and téchnicallyjsqp%istica;ed terminals. The

bermfhals aré‘capablg\éf delive;ing printgés\animated graphic, color slide,

N aﬁas(with adéitionél~éhuipment) audio informatibq to students in an individu-

ey,

T e
student is engaged. #
ga

abiéed manmer. ’Stuﬁén§ responses entered via an alpha/nunperic keybbard and a

= ¢ . :

touch~sensitive terminal screen, are transmitted to the computer and processed

»n A

V4 R :
accd%dingxtqﬁtﬁe procedures af the pamticular programmed lesson in which the

. \ \ r N

! . }
o £ \ o -
The centralgcomputeq_returQ§»Eeegbéck to the terminal almost instanta-

" o - &
3 N . b”' X . » N \
neously? Thig feeback,may consist of Budgments of the student's response,

-
"

-

. -~ . \
hints, gew problemg:centingent on the response, or animated attention directors.
w‘» N ’ ' -

ot

Extensive gecord-keeping faci;ities make it possible to monitor the performance

L3N

of each student, and to detect aspects of lessons that may need revision. Each
N i

RS ‘ -

terminal may alsbvbe used in the authoring mode, to program new lessons for the

ma . R R . (’ - . . *
system in the TWTOR language; in thk instructor mode, to monitor individual -

-

‘ performance and to obtain summary information concerning a particular groﬁp of

-~

students and lessons (a "course'"); and as an element in a real-time or in a

"mailbox" communication network encompassing all terminals.

With National Science Foundation support, the developers of PLATO\/;he Com-

puter-based Education Research Laﬁoratory (CERL) of the University of Illinois,

LY »

‘placed approximately 100 PLATO terminals gnd anciPlary devices in elementary

»

classroom& in the Champaign/Urbana@érea. Two groups of curriculum developers

» -
[

prepared lessons in beginning reading for children from kindergarten to grade

LY

*  two and in mathematics for children in grades four to six. The PLATO lessons

3

)

were designéd to supplemént, but not to replace, regular classroom instruction.

e ' »a4~ | «)
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Over the course of the 1975-76 demomstration yeir, over 300 students\pggeived

- S .

mathematics lessons via PLATO,.and over 700 students received reading Yessons.

The Evaluation

»

This report describesithe development, implementation and measured edu-

\' . © "

’ -
cational outcomes of this demoustration ptgject from the point of view of an

- ~ B

external evaluator. Although many of the instruments used were summative, or
A N :a

"bottom line," in design,\the continuing evaluation of the projects made it.

clear that a moré\formative and process-griented description of the context of

the demonstration was essential for the interpretation of the results of the

1975-76 pilot' and demonstration year periods. Thus, extensive description of

~.
"

\ - \
the experiences and reactions of teachers and sjudents in the classroom as the
demonstration developed, form the centerpiece of the report. These observa-

tion and case study reports amply document the fact that the PLATO treatment

was a collection of treatmentsy varying with the classrooms in its acceptance,

intensity, integration ov isolafion from the ongoing,curricula, and interac-

tion with teacher coverage and style. )

N

3 A .
Because of teacher self-selection into the PLATO treatments, this was not

»

a randomized eXperiment, but rather a naturalistic study in which comparisons
a&.\ ~
. could be made, but a multiplicity of plausible explananioné could be offered
for differences in outcomes between PLATC and non—-PLATO groups, and among

/

_classeiégpught by different teachers. We have made these comparisons, and
have welghed competing explanations}to develop our conclusions. We have also

attempted to provide sufficient descriptive information to enable others to
weigh alternative explanations where appropriate.
'As this has been written and reviewed, the PLATO system has continued -

to evolve with continuing technical and system developments and further

»
L] N . h
» . -

-
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development and refinement of the already gffective elementary‘maﬁhematics
curriculum. The findings reported here, concerning‘impact at the end of the
1976 school year, may not estimate the effects of the current mathematics
curriculum. Although revision of the PLATO Elementary Reading Curriculum .
(PERC) has also taken place, the data reported here do not give evidence that

techniques'Yor achievement-promoting Sutcomes were attained in the reading

A@prﬂi;gm during the evaluation periocd. In the absence of successful experience

BN

on whic:ajo build, it seems as likely that changes could have decreased as

ificreas the effectivepess of the reading curriculum. Thus an argument from

positive trend seems pladgible for mathematics achievement, but less so for

: 3
reading. ~

Iﬁpl&heutation
- re

*

~ As cou%ﬁ be expected of an attempt .at simultaneous development and
ot \

manufacture of a technological medium, of new material for delivery by the

medium, and. of effective ways of using this résaurce in classrooms, delays and

- modifications in any one component led to dislocations throughout the system.

~

In spite\of a one year delay in the start of the demonstration, the geéinning
of the pilot year found neither the system nor the lessons ready to deliver
instrﬁction sgfficiently reliably to warrant summative evaluat&on? The gener<
ally sympathetic reactions of teachers and students to the demands'of the ¢
system and to the efforts of thé'developefs te improve reliability gnd effec—
tiveness offer insights into the resiliénce of‘classraams. They alse point |
to the problems inherent in relying on feedback directly f;om volunteer
teachers to deveioperé in assessing thegccmplexiti;s and difficulties inheient
\ i , N ~
in i;%talling classroom iﬁﬁofgfions, or in assessing the efféctiveness{ofjéuch

* ’ ! s \ \
vinnovations. - In the early stages of implementation, the developers appeared
A3 .

A S

.
i
*
»
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_ to the developers' desiy

of developers in the classroom was not surprising. o g\

. /|

to be working so hard and against such frustrationm, thbq teachers were. reluc-

H LY

tant to give anything but positive feedback. /’/ . S

1

As the system stabilized, and the arly\chaos" %ébsided, more teachers

’were\willing tq criticize and to d control ﬁver lesson selection and

»

)

;sequeﬁting/%or their students.

 During the pilot year, teacher support consisted partly of meetings,
printed lesson descriptious and various drafts of\terminal\aceessible and hard-

‘copy student progress summaries. Same-supplementary worksheet material was
] . *

produced in the graph\strand in mathematics. The major mode of support, - -
?’

acwever, was based on classrt oq.visits and interactions with teachers and

students by the developers/ either in response tqﬁteacher requests for help or

. A

to obsérve students working ‘at the terminals and to

-

diagnose system and l sson problems. This teacher support mechanism had&the "

*

drawbacks of expens\‘\lack of documentation' for export to new sites, and the

possible fostering of teacher dependence. Given simultaneous development “and

. implementation, however, this melding of the system wiuh*theéphysical\presehce

¥ -

a

Durin$ the demonstration year, the system stabilized and the mathematics

curriculum began to appfeximate its planned form. Maﬂhepatics ‘developers

R N
purposely kegt_their classrobm presence to a minimum, and although delivery
o S R Al - N ¢

of thg\curriculum did not begin untifhtwo months into the schogl year, a

‘reasenable‘test of the first-draft eur%iculum‘s\effeeﬁiveness was possible.

LY

The reading curricqlum,’wﬁich had appeared to be at too low a level for® most

')

students \in the pilot year, centinued to undergo major revisions at the same

time that it expanded its delivery’from 15 to 25 classrooms. The demonstration

X

‘yaar saw continued problems with hardware, thé routing program, and lessons:

major modifications were introduced in March of the demcnstration;year.l
. . . \ = N -

»
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Classroom liaison persommnel .continued to play a major rple in the reading
« R - ) '

N

implementation throughout the demonstration period.$ ‘ N
o y, | |

“ Classroom Observations and Igterviews

N R ~ N
S . &£ .
Information about various aspects of the implementation was obtained from

-t

teacher interviews and questionnaires end from observations of individual

2t

N , R —
students and entire classrooms. : . .
Observatlons revealed that the physical lnstallation of PLATO tersinals

in ‘the classroom proved to be relatively trouble-free, although actual opera-
Y -
\tion of the termlnals had a somewhat disrupting effect initially, and terminal

»

fans generally raised room noise levels. Frequent system and terminal

-

* »

malfunctions added to disruption\nn the pilot year-and audio device ptoblems

*

plagued the reading project well into the demonstration yeat. ‘ \
. owy ! .
Séudents exhibited considereble variation:qith respect to the amount of .

time' needed to develop familiarity With tﬁiEinalsl The average ttme$needed to

develop inaependent.use was about one week, with lowetr grade leveliftudents‘*' f" .
\\needing\considerahlylmore tiﬁe than upper 1év§1 students. o .
"!‘ The necessary student‘orientetion was’ecspmplished by &ﬂRL staff, )
teacher aides, and infsome cases?\by*other students wno had had previbus_\ :‘g,

experiente with the s&stem. QStudent use of PLATO took place primarily nithin*

'
school hours, with equal time usually being given to all sfhdents. However,
, Some students used terminals before and after school, and others gained access

to terminals at the Univeré?ty on weekends The volunteer teachers using the

- system exhibited considerable heterogeneity with respect to their knowledge

ad
- \

and expeetations of as well as their interest in, the syStem. Although all

%

teachers ultimately acquired at least minimal proficiency with terminals, a

signifieant number felt inadequately prepared to deal with terminal problems.

» - N L4
» A

* N : . ]

* . f? I
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" Teachers' ‘Emiliarity with the format, stvle, and content of PLATO
lessons also, varied censidefably‘ Furthermore, teachers showed different
¢ ¥ . ‘
preferences for various ways of becoming acquainted with lesgons, with some

" preferring working through lessons themselves and’ethere\épting to read the

progfam description book or observe the lessons as their students worked om

. Y )
them. . . \ ) >
PLAIO activities tended. to remain largely independent of teachers' regu-

Tar curricula, although the introducthn of lesson‘prescriptions in the -

-~ »
b LY

demonstration year had' the effeﬁf”EE lncreasing integration somewhat

._\‘q‘

Generally, teachers' perceptionsqu PLATO leseon materials weré'as b N

diverse as the lessons themselves and usually depended on teachers' personal
. . Y * . : ’
preferences, the curriculum materials they were currently using, and the \

*
L)

ability t?d\reactiops of their students. o . .
Although teachers’were divergent in their views on using PLATO materials,

most of them considered PLATO to be an effective means of provfding reinforce- - %
. U T
ment, practice, and individualiza&ion. The attribution of specific effects on

AN

learning, however, was more difficuit. Readlng teachers most often mentiomed -
incredses in the ability to follow directions and(the develdbment of listening "\
skills as specific effect of PLATO. Although few teachers mentioned jncreased

Epowledge as en effect, several did report more positive student attitudes

about subject matter. \ -

L

. Generally, teachers believed that the most able students benefited most

from PLATO, largely because they found it easier to master the new method of
. \ } *

»
-

learning offered by PLATO. . P i
~ . '

Math teachers were more favorably disposed toward PLATO than were reading

A

teachers. Generally, teachers' approval or acceptance of PLATO was conditiomal,

]

Ed

- - > 2
with many teachers mentioning the negd for system and lesson improvement and

v <«

more adequate implementation. o N

- M » 9
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assignments.
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" The classroom observations made during the pilot and demonstration years

suggested that the reading classrooms in which PLATO was implemented were not -

-

atyﬁical in their functional use of space and thgir use of various material

resources and reading activities, although large-group instruction may have
N r ‘ i . ~

been rarer than the norm in these classes.'- -,
. v - N
In general reading teachers exhiblted'é low-to-moderatg level of inter—

k]

action Wlth PLATO. There was generally little teacher use of the system to

»

. .

- )

-

A

obtain information about student performance or to change childrens' PLATO

K
Fe

Extensive observations of a limited number of kindérgarten classes during

the demonstration year showed some diversity among the classrooms with respect
to their organization and activity. As might be expected, these kindergarten

" -

classrooms were qulte different from the first- and second-grade classrooms

observed in the pilot year, especially with' r to their rare use of text-

books and workbooks. As with first- and-second-grade classrooms, however,

13

- teachers seldom used thé terminal to get information about students' work.

- .

 Students in these classrooms were more often expected to fulloy the PLATO

schedule, with other classroom activities interrupted when students' turns

came up, than had been the case in the first— and Second-grade classes observed

in the pilct year.. ) \ E -
LI . 3
.?he mathematics classrooms observed during the pilot year also varied with
respect to\physical setting and use‘of material resources and activities. Gen-

A ? N i \ .
erally, she predominant feature of these classrooms was their extensive use of

-~

drill and practice of math operations‘and‘iules. Mathematics teachers showed

*

only a modest amount /0f interaction with 'PLATO, seldom using it to obtain

additional infgrmation about stiden@ or to assign them to PLATO lessons. Gen-

»

erally, mathematics teachers encouraged the use of PLATO, but again, as a

B »
dlassroom réesource, PLATO was observed to be more isolated than integrated.

» . *
-

1o '
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Results of obsefvations of math classrooms during the demonstration §eer;
~ ' b M .
were quite sunilag to those obtained during the previous pilot year. There

- v

*

. - was an extremely wide variatlon among classes with respecr to topic coverage
\ and\qse of various materials. " Regarding interaction with PLATO, there was

S * some indicetion\thetjPLATO scheduling was more strictly adhe;ed to (especfgily\

| I

in those' classes participating for the\fixst time), with PLAT aking prece:

dence over other activities. Teachers, however, still s Rlatively little

»

intekaction with terminals and there gontinued to. Aittle effort devoted to

‘relating PLATO content to regular lessons and little t spent discussing
- PLATO with\stﬁdentSQ Despite this relative laok of lnvolvement howevef,

teachers more often made favorable than critlcal comments about PLAIO'S effect

on student learning. leewise, students were much more likely to find PLATO

to be enjoyable than frustrating or boring as eV1denceg by their comments and

»

N their willingness\to devote gon-allotted or unscheduled tife to*PLAIO

Kindergarten and first-grade students' experipnces with the PLATO system

. were recorded’ through structured observations anll darrative accounts of indi—

-

vidual students. .These stugdents exhibited various degtees of mastery of the
+

) . mechanics of the PLATO tern}hﬁz. Generally, most students used the keyboard

effectively and most also showed sufficient facility with the audio unit.

This was especially true with the improved second-generation agdio devites,
N

although the time needed to change discs was sometimes longer than desired.

&
Hicrofiche, which was used relatively infrequently by studemts, was reported

-»

to be difficult to use. \S§stem (i e., software) failures were quite rare,\'
) v

while hardware failyres were somewhat more frequent and both types were more

(indeed, unacceptably) often noted for reading than for math lessons. .

- -

A Generally, students understanding of svstem direct}nus was rated quite
. good, especially for upper grade 1evel students. Their understanding of

content, though.somewhat’lower, was also rated good. Most lessong were judged

i N N * -
- . ) :° 4

S §
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~added considerable persenalizatien\to the PLATO experienc .

‘of PLATO lessons and with helpiﬁg other students. . Student ipteractioyg with .
K2 ¥ .o *f‘ . )

.

‘vgrede lessons were rated to be too easy by observers. Student’

»

garten and fi

attentiveness to le%sons cldsely paralleled lesson appropriateness.‘

Student involvement w1th PLATO was hlgh et all grade levels, with older

» -

students showing somewhat more attent;veness. Mpreover, most students seemed

»
-

felaxed and cenfident\in their approach to PLATO. .Some.verbalizatiﬁn took the

B

form of requests for help, elthough the number of requests for teacher assis- . »

tance was relntlvely small. Older children were more likely to approach other

Lhildren, ‘instead of the teacher,’for help. Childrert seemed able“to help each
. N N N . *
other by guiding or givimg information rather than by simply giving answers.
_ PLATO terminals alee servad as a social setging for students at¥upper  ,

grade levele. Much of the socializing observed .was cdncern%d with ®he cgnbenf

N R . . . .

X

CERL staff occutred through Ereqﬁeﬁt use of the online\antes”;option;-which

e
* - - . Fy

.
. o -
r ¥ . RN .

A wath coverage qqeetionnaire\showed:c0nsiderab1efvarietion wlthmggj'%et*\\

to curriculu% emphasis among PLATO and comparispgn teachers, and time and
. * v ) i R ‘ B ¢
coverage within PLATO strands; PLATO teachers' emphasis in their regular

S RS
- » u\\ v a

teaching did not neeesserlly parallel their PLATO emphases, so that there was o

-

« a¥

as treduently an inverse as a dlrect relationship between the emphasis assocd~ .

Ly . \

ated with on-line and off-line lessons. *Furthermore the observed yariation54§

-

in PLATO topie coverage were judged so extreme ‘that . PLAT%gtould not be eonsig;

ered to have been a single, uniform treatment, but was used in 'different ways

o either sypplement or supplant quite different curricula in different .

»

curricula in different classreoms.~ - .

-

3
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ot Six- case studies, based on observaéions, interviews\ and teacher logss
A N -

. document the prcblems of 1mp1ementetion, but also capture teachers aséessments

. Y v
- N N . » - 3 Y

L . ,cef less tangible posltive and negative outcomes of opening their classroams to

a still-developing tecﬁholugy, outcomes not easily open $O;Ve;\more ob\§§tive

- A - - ] 1) » X
* instruments employed in ther compnnents of-the eValuation. T
* N s “ . .- . N . ?‘
. S . Case Stu@g}l° describes the experiences of the first-grede .
S /- .
! Y teachar wtﬁ w,as mose heavily involved with the PLATO Elementary

* . -
-

;l\

Readingicuﬂgﬁculum. Her'epproach to reading instruction was “con~

- -

sistent with the notion\of a hierarchy of discreee subskills on .

-~ » *

wo . which the cdrriculum was initially besed.\ Partly because of this\ «
philosophical ccmpatebility, her expec:ations were high and her
K reeord of eﬁpeunters, first‘with the unreliability of the system

\ and of the data it yielded, but increasingly with ‘the lessons and

-
)

thelr sequence,- is one of growing frustratieu/ .

»\\. At the end of the pilou year, her summary wes, "PLATO needs to ‘

s ~ give better réSulcs... to wartant the time and\expeagg q§~the
% -

program."

. " {§Durihg the demonstration year, her stance toward the. curricu-
. . b * L ;
- lum became more critical. It was only with the opening up of

-y

A

teacher prescription in Merch that she began to feel that\the Systeu

. ) . R )
-5 ~ 'wds beginning to justify the effort it required. Even then, the

e \ lack of sufficiently challenging lessons led her to counclude that

PLATO had not realized the potential she saw for it. She did,
I \ \

however note" positive outcomes in motivation to read\aud write, in

e ™

learning éEatype, in feeling of control over a complex machine.

Toward the. end of: tbe year, she allowed some children to switch to

. « *

T . 13




- high usage of the term?nals.~ Although complaining of interrup- .
‘1eésbns‘which did not mesh with_her curriculum, she retained a
"~ learned." As iIn the previgusly discixssed class;

\Wetropolitan Achievement Test. B \ \ N

* o L S =11- ) R e
the, mathematics cuzriculum and reported, "They love it."
Learning Outcers from the féading lessons, however,’weré'seen\
¢
as occur{ng ‘in such areas as following: directions and taking turns,

e r

rathet than in more. spECiflcally reading*related domains.

-

~ -
?{‘ -

\3 i \‘\ v . R
Case Study I11: This first-grade tedcHer adopted a less cri-

*

tical stance to the speciflc VQL*E_Of learn{ng activities, QLATO

\.included Children s enjcyment of,an activity was a more centdgﬁ
feature iIn her evaluation. She was less involved with the PLATQ

'curriculum than was, the teacher in Case. Study I, but encouraged N

4 -

.
b

tioms, incfeased tinme demaﬁds for écheduling, andﬁoveriy easy

&

good-humbiéd optimism at the end of the pilot yeaf, féeling"thét

"most childrenm enjoyed it and learned many things," but. that,

.i

\“There is no wvay to be specific or ligt the many hidden things

'S L

learning antcomes .

_were sufficiently wehl hidden to yleld negative fresults on the

{
“w
+

N i
In the demonstration year considerable help (four to “six

weeks) was required from PERC staff in orienting children to the
terminal. This teacher began.to question the repetiti&eness~and M
heavy phbnics Srienfation of the lessons. When the opportunity

to’ prescribe lessans“bame, she did not become strongly involved

in this actfvity, in keeping with her preference for personal >

\contact over detailed curr;culum analysis and planning. At the

and of the demonstration year, in which her students had aga&n

logged a large number of hours on PLAXQ, this teacher was'

-
@ \ -

14 \ ) .
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\tionally "innovative" schools in the University area, had d.very

%previous two case studies. cWhole-group instruction was rare, with

‘the demonstration year, partly because of the low difficulty level

. X . .
) N N
. . [ . . L
» “ . <12~ » . B .
> . . N N B - . . . " .

\ ) ®
\ questiminée-'?Wh.at has’ PLATO done to mel:z a changé--I domn't kn( ‘ % . \

» :

\if there is thet much difference. ‘ ‘ f ‘ L ~ 3 N

F ol ) N \ o . ) R .
- . <0 . ]
B . . . . R \ .

» . N -

Case*étudy\III' This mixed K-1 room in one of the two tradi-

L

- . v

L i . N ,f . *
different appearance froq_the more structured classrooms of the | N

-

A v

individual assignments and a steedy flow of children in and out of IR

»

small groups.‘*The environment wss complex, individualized, and

2

foccasionally, on the surfale, disorganized. This teacher emphasized

. - . )

comprehension over the ecquisition of discrete subskills,"an approach ‘

-

\not consonant with that of the preponderamnte of the PLATO Elementary . T

‘ Reading Curriculum (PERC) lessons. ‘Many of the childnen in this

class were already reading at the beginning of the school vear.
Use of - the terminals varied with- children s interest, a lassaiz~
- N . . . \'
faire approach to scheduling which made PERC staff uncomfortable. t \

The teacher, in keeping with her use of multiple routes %o multiple

goals, treated PLATO as another resource which might be of value to .

"'k L4
S, ,

some children. Overall ‘usage in the pilot year was average, but

>

with far more individual variation than in most classrooms.
At the end of the rear, her\class, as with‘most other PLATO ’ ‘
A ; - ) .
classes, was lower than non-PLATO classes on the Word Knowledge and - .
\ . ] .
ﬁord—Anelysis achievement tefts, but eboue comparison classes on thé

N )

Réedingig?st, a measure of.comprehension least related to the content '
¥ -

SN

* of* the PLATO Elementary Reading Curriculum.

4
This teacher s enthusiasm for PLATO was low at.the beginninglof . “

of the curriculum, and, partly because of a feeling that the time *

15
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demands f0r proper snpervision of children at the terminals were

-

. exce531ve. ‘FLATO for the little ones, is not as self-explanatory,

" not as selr-correcting\aas they. (PERC) would like it to be."

However, when the change to teacher prescription came, and with it,

t&%}gpportunity to emphe51ze sentence and story—level materials, her P

. .
- 1nvoldement end enthusiasm 1ncreased sharplyf as did, that of her

%

.. ) pupils. However, this. new level of use again underscored the exces-\
sive time’ demands if teecher control over lesson aseignment was to

be exerged effectively; T At the end of the demonstretion year, the

Al

teacher saw PLATO, when under her control, to be useful for many of .

'Y . ™ . L

her ohildren, but felt she did not have time to monitor each.child's
progress and prescribe weekly, ‘as she felt she should . o

Thie case illuStrates the inferEntial value of'a single case in‘*

providing a counterexample to a hypothesis. The senior author had

v -

approached early ingerview and clessroom observetion issues with tﬁe

-

aseumption that\PLATO wouldxrequire an "open classroom" enxérénment*

i lf‘ to gain accepfance cand that more traditional teachers, holding the - 'h

’view that all children should go t rough 31milar experiences, possi-
«

. 1Y
N ‘ bly differing only in pace, would resent the interruptions and leck

of control resulring from sﬁering responelbility with a stand-alone

¥

: system. This case demonstrates that a teacher at' the more "open"
[ : ?
X k—v
’)End of the continuun,~although perhaps less concerned with control

of student movement or form of experiences, was at least as concerned
as were her more "structured" colleagues with the content of these

experiences and hence, even merevdemanding of control over PLATO \
Thus the open/traditional dichotomy did not turn out to be useful

- .
in‘interpreting teacher acceptance, mode or’amount of use of the

‘ a
resource.

b
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1§‘ . : o Case Study !V \this sixth-grade teacher, with a'grdan of,@ign

abi?ity mathematics students, had 26 years of teaching experienc y

including experience ith an earlier mathematics curr@culum devele‘ :
opment and u?chnoicgy effcrt. She held high exnectatiens for ner
\students and for PLAIO.i In what was prcbably the most fcrmal and -
didactic of! the clessrodms in the demcnstration, the children, as
yell as the teacher kepd\detailed 1ogs o! PLATO lessons, of
problems enccuntened and assessments of what had been learned ..
‘ The teacher expressed considerable concern over work missed in ether
areas‘during theirzPLATO time slots, which, except for the graphing
lessops at the beginning of the year, were geen ss review of %
b ; material her students had already mas red She questioned the

; ‘educaticnal soundness of within—clas oom terminal placement, as'

\opposed to a terminal room. She registered concern OVeT students

attempts to skip ove% the more difficult exercises, feeling that

A2 : in some instances, "yl might have fostered ‘carelessuness because

1t was easier to punch until correct than think out.” The theme

>

of\concern for wasted time runs through her cbservations.

- L] Al ¥

The teacher was positﬂbe about the general quality of the

PLATO lessons, but was* disappointed at their low level and lack of .
.relationship to her curriculum, and at the early I’\k\of teacher
- T

input in the develqpment of the strands or control and prescrip-

ticn of their use. -
8 .
"At the end of the year abcut one third of her ;tudents
\f concurred thﬁf PLATO had not helped them in math, ﬂpecause it was .
too easy, but cthers felt that they had benefited in speed and
in understanding of fractioms apd’ of signed aumbers. The teacher;

realizing that her incoming sixth graders in the demonstration .

NN Y . . . N
B * .
) l . . |
» oo * « 7 ; \ ' A
. \ .
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year would all have been exposed to PLATO in grade five, and seeing‘
little evidence'of the !’;temgflexibility or new;lesson development
( that would be required to enable her to choose and to integrate

. PLAIO lessons with her teaching, withdrew from participation at the

A 2

\ ; ’ e:z,of the pilot year.. Although she remeined positive about the.
X2 .

© eﬁrial o?\PLATO, the perceived lack of‘cooperatiye development
* ) . -~ - ) . N * . N )
o by teachers and members of the curriculum team couvinced her %hat

the program was not appropriate nd would pot.become appropriate
) e

for her students : \ . o,

» >

Case Study V: Tﬂis fifth—grade classroou,.in which st:uclem:s‘ir

.

-

. from two classes were grouped for PLATO mathematles and for science
lnstruction, was taught by an experienced teacher whose first love .

was science instrqctioﬁ, with an emphasis on first-hand observation.
. . R . N

, ' The voom and the students’' day were highly structured, but charac-

»

. . terized by a cooperative and frieﬁH’; atmosphere. . She was sympathetic

to an approach to mathematics emphasizing problem—solving with under-
N n i =
) stending—-goals highly consonant with thé emphasis -of the PLATO
\ ' T S e
. mathemgtics curriculum. She tried to ‘encoutage children to think

[ »

and talk about .the precess of solving problems; rather than focus-

sing only\on one prdcedure\and‘One answer. However, most mathematics

R -
.

T~ . - s
‘instructional time is still devoted to drill in basic skills.:

Indivi 1 assigmments in'varying texts and worksheets, pairing for

gﬁ3ck 2 work, and inéibiqual consultation with the teecper were

\*prominent in the full hoqééper dey devoted to largely ihdependent

work on mathematlcs essignments.

-

" In contrast to the reactione of the teacher in Case g\hdv 1V,

o

this teacher found tﬁat the graphing lessoniewith which the pilot ¢
N

L 18 o
ERIC ' s , | |
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o x\\:: - \year began were too difficult for many of her fifth graders. The

3 : e

. LS . '
frequent requests for assistance with content as well as mechanical

\ . ‘ .~ .. z
difficulties and the need to monitor progress, demended more time, .

»
¥
*

v . inj’olass and after hours, than she could give. ° L , ow
With the advent of‘imprQHgd student record formats from.the
» i \ : N . . N .

fraction strand, this teacher was able to exert more Instructional:

*

“control, consistent with her technique of allowing chizgten on the
. L . %
b ) - terminéls dnring only three hours of the day, and of attempting .to

utilint/RLATO primerily as drill and practice, reinforcing topics

»
L3

~ already coyered in class. ‘ = N -,
Yy - ] . In spite of the~tight schednling, usage‘weoshigh, and:test
results suggested that additional matnematics learning. indeed had_\

.

\taken place. The demonstration year went smoothly for this\teacher,
e . again with positive achievement and attitudinal outcomes.

L : This teacher was disappointed to find that children with poor

e

L 3

3\\ work habits carried them over to PLATO, but felt that the tremen-
dous amount of practice provided to middle-achiévers could only

benefit these students. Her final comment.about PLAIO was that it

kY

s "just like any other method—-only as good as the peoole who use ti (/

it." In this case, the people who used 1t for curriculum develop-

)

o ment who had tareeted most lessons at an appropriate level for

‘these children, and their teacher, who used it as a controlled <
. e .
supplement to her curricular decisions, were apparently good enough

to yield a\Efjéf}ve tesult in mathematics learning.

Y - L i

. : Case Study VI: This fourth-grade class dis the subiect of a
‘ v

separately-published and highly detailed case stﬂhy prepared by

¢ - .
Bernadine Eggns Stake. This exceptionally talented teacher was

v g

i
-

M
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intensely involved with PLATO and achieved sfriking\boeitive student 1

. . . . -17- * U

< results in’ wathematics achievement and in ettitudf toward mathematlcs.
» *
) N

U&.}t is not reasouable to .attribute the outcomes in this classroom

to PLATO or to the teacher alone, but it is diffrcult to seperate the
.\influence of the two_partners. In the Lcase of the graph strand in
the demonstration year fer gxample, this teacher did ‘mot use most

\PLAID lessons, judging them to be tpo diffieult for her fourth -

o A(

e ’

graders, but prepared worksheets based on §LA 0 1essons, with evident
"\ .

positrve effeet. Jiﬁ not - in this case that the teacher would

A\l

shave covered this to ic had it been fer the PLATO experieuee.‘ Thus,

we do not attempy to summarize this case, nor to generalize from it
F

but offer thercompleteastudy as x'detailed description ef a particu-

. rly suceessjul\example‘of PLATO implementatiom. ! .

-

. Démonstration Year Achievement Outcomes:-Methegetics

N
¢ *

- »

Treatment effects, were estimated as the difference between observed
\dosttest scores and the scores attained by comparison of chiihren\wdth simila
. A o~ N o

> ’ * 'a? . . -
velues of covaridtes (pretest, school, grade, sex,\and their interectiens).‘

PLATQ coverage, reported teacher emphasis, and’ srudent characterietics were
taken intQ,aceeunt in interpreting these results. Signifieant average treat-
h ’

ment effects were found for the following grades and instruments: .

)

-

* brade 4 ﬁsTBS Level 2 Computation Subtest = +4.77 poixq; .p<.0011
| c

urricqluméreferenced test Whole | +2.79 points  p<.01

. Numbers'

®

*  Curriculum-referenced test Fractions +5.36 points §<.0001
. ¢ -

\Q\~
(cont'd.)

2
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*

o Grade 5 CTBS'Level 3 Computation  Subtest  +3.42 paints(’ p<.05

¢ CTBS Level 2 Appl%cation§‘ Subtest¢ +1. 21 points b<:05 \

»

5 ig\° _— ‘Curriculu@rreferencgq‘test Ftaqtions 3. 21 points > P‘\Ol RN
? o ,k‘ 4 | \{‘ﬁa%ﬁ?riculumryeference% test\\GraphS \ +2;3ﬁ;POiht§ P< 001
e . Grade G—N'\CTBS\ Level 2 Computation subtee;: . +1.61 pointsy p< .05
TR +  CTBS Level 3 \\Cc\r\nput_\a:tica Subtest = +2.87 p<.05 |

' \ . - \. \ . )
.+ Curriculum-referended test Fractions 8 points  p<.001:

¢  Curriculum-referenced testhfraphs +2.16 points p<.001

»
NS

. Y

- Thus, there were signif%}aat pceitive PLATO éffects at all grades on a
L \ A ‘ \ Y -

nationally standardized (48-item) test of Computation and on a specially

—

constructed (iafitem) test of understanding and representatinn\of\fractiona,
the two higher grades showed Q',nificant ppeitive PLATO effects on a test of

graphs and linear equations, and grade 4 children exhibited a significant

-

. \ positive .treatment effect on a test of understanding of whole number concepts

and operations. Such gradenby—treatment interaction is consgistent with the

level of* the strandS' the whole number material representing review for many

\\\iifth and sixth graders, and the graphs material being quite advanced for many

fcurth.gradets. )

L)

In addition to these significant overall treataent;main effects, signif-
icant. school-by-treatment interactions were encountered on sbaﬁdardized test

[

‘results in grades five and six, and on curriculum—referEﬁced\ggsts at all

grades. These interactions, W] uggested that the apparent treatment

-

\effects aLross dlfferent ‘pairs of teachers varied beyond chance limits,\ .

were interpreted in the 1ightfof“information available from processtdata. In

«®

grade four, a discrepantly high PLATO effect on graphs in\one scﬁool V class-

%

- voom was attributed to intensive teacher coverage rather than to direct PLATO

effects. In grade five, a discrepantly low PLATO effect in schqgl_III Eeveﬁ 2

Q ( e e . . ‘ . ‘ ; ,
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I 4 computation anﬂ whole n bers was interprgted as resulting from the teacher s
. o

dEc131on to greatly reduce his own and PLATO s cqvergge of these topics on

the erroneous assumption tha& they had already been ‘mastered. PLATO EifthY* -
‘ v hd N .

and sixth graders-in a mixed grade class in the lowest-achiaving schcol dig~ >

EY -

poorly on CTBS Concepts and on whole numbers, reflecting student prcblems in -~

- }
reading thé lesson 1nstructions, and supporﬁ!ng the conclusion, based on pos—

-

“mive txeatment-by—prets§t interactions, that there;was a general tendency for

. . N .
the PLATO experience to ‘most benefit “the initially dore able students. '

Even\in thejface of these interactions,\estimated PLATO eftects were
positjve for all classcc\in‘Fractiocg for all fourth—grace classes iﬁ Whole
Numperc,\ané éor ali.fifth» and sixth-grade clastcs in éraphs;

An apparent~trectment-by—sex intEractidn'in grade six was intefpretéd as

&

an attifact cu Q%o the large number of sixth grade female PLATO studentc scor-
ing ?jaf thégEZiling‘of the CTBS Level 2 posttcft. |

Examination of reported teachet curriculum coverage showad that treatment
effects were greatest on topics which both teacher and PLATO cmphasized “but .
that for the majority of topics in whlch the PLATO teacher reported less )
coverage than did her ccmparison counterpart, treatment effects were still
positive. Particularly in these latter cases, it seems reasonable to "attri-

*

bute the additionalvlearning to PLATO\, 3' ‘ ‘ ~\:

“Attitude Outcomes-—Mathematics . .

L]

Scales of attitudes toward reading\ahd mathematics\yieldeh:

»

* Sigq}gic;nt imprcvements in attitudes toward reading cpd math-

ematics in grade four, with the changé being greater in attitude

toward mathematics. ... .. om0

e :



: ' . “ {

® An almost significaht (t = 1.80) improvement.in attitude {

- \
toward mathematics contrasting with a 51gnificant decrement in o

» +
attitude towq‘d redding in grade five. - .

Y . ) ' N ) v f‘
e No measﬁrghle impact on attitudes i’ grade six. -

L
»

.‘

A less relieble locus of control scale did not yleld signifi-
) ’ > » N R . o N
). \ cant effects at any grade, although there was an almost i

2T
significant (r = 1.93) tendency for fifth-grade students to M

becdome more external in their attrihutions of responsibility
F v
- for acadqnic success. The nonsignificant effects at the other

*

two grades were ip the direction of increased internality,

. however.
) . " B
Alghough positive, these attitude scale results are not gs dramatic adﬁgre

€ ‘
the m'athema,tics achievement results, nor are they 3s large as those obtained
during the pilét year, However, exahination of indiGidual item responses
suggests that attitude toward mathemhtics as a whole may not be as useful a

X f ‘ N
construct as are attitudes toward fractions, ‘decimals, graphs, the latter of ™

which declineﬁ in favorableness, in the fece of sharply rising popularity of \\ \
. N \ . °\s -
fractions and decimals among PLATO studeats. . \\\\
\ LER £ )
~§$;; \ : Items ccncerning PLATO itself revealed great ma3oriti§s at each grade

agreeing that "PLATO 1is fun" and "helps me like math better,' and ma;orlties

. of fourth and fifth graders (but 49% of sixth graders)'asserting that "1 learn
hd °  math more easily on PLATO." However, almost one-third of PLATO fourth and
fifth graders and orer half of sixth gradetrs also agreed that "PLATD is fun at
first'hut after-a while it gets ‘boring." Teaehers'metservstions\sﬂﬁ“éralﬁEQW“““"

tor's.interviews suggested ‘that a prim&ry source of dis.fection among students

A e s —— e s T -

was a lack of more advanted lessons for children who had ccmpleted the existing

curriculum.

- L 23




? in letter-recognition and phonics long after the point at which these skills

»

- -21-

\ . N - ~ f ~

The hajority of students at all gr;ade.s agreed that "There are a lot of

-~

times when PLATO doesn t work " and further that "I get mad.when PLATO doesn't \
k { . N * » . i » .

work."

T

»
r a -

*Although fifth graders assented to "1 like‘math bettér\with PLATO than

-

i
with my teacher," by more than two, to one\ithé other two‘grades being about

1‘ -

equally divided), chlldren at all three grades dlsagreed with "1 learn more

math froo PLATD\thﬁn from my tEacher,'be well ovet two to one, suggesting that

many children clearly differentiated ‘enjoyment fromtlearning, and saw PLATO ao‘

»

‘more strongly related to the former. A clue to one source of this dif ferenti-

ation is in currlculum 1ntegrat10n, rather than in the hardware. Approximately

one—third of PLATO students at each grade 1eve1 agreed that "It s» hard to see

~

how PLATO math lessons fit together,' a conside;ably larger proportion than

A

\ N ) N hd

‘agreed with this description of their teachers' lessons.

Demonstratioﬁ Year Reading Outcomes

- - - »

Significant negative pilot-féar results inca well-controlled»study of |

g:ade one PLATO Elementary Reading Curriculum outcomes led to a reassessment
: ' ) \ - .
of evaluation priorities for the demonstration year. The readiness-oriented

A Y

curriculum and malfunctioning automated ‘management system held Eirst graders
] + -

. = e
had been mastered off-line and children were reading.

The reading developers platod their highest demonstration yoar priority
on improving introductory materials, rather than on extendihg coverage to
blending\énd comprehension content approor;ate to the eod of‘grade oné. \There-
fore, it was decided by the National Scienoe Foundaiion, a congeries of

consultants, and the evaluator, that evaluation of the first-grade reading\

b
program during The demonstration year should focus on the process data

L S 2 J
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derived from observations and interviews, with. resources that had.been allocated’
] A . P -ty ) *

to secyring grade one. control groups diverted to strengthening the mathematics

- ) . v % NN

N evaluationm. Asﬁt\‘the case studi;:p ;ndicbservations revealed, although most
\teache‘rs maintained a pasiti:ive Jview ofy the pbtential of i’LATO' for te&ching

‘\?eading, and felt that ﬁrocedura;_ieérningg haﬁ taken place, éé; Specif;c\‘,‘
\reéding outcomes fr?m this cufficulum wefé nbted.\ It shbuidﬁbe képt.in mind
thg{ these teach%rs had a‘considerable,inveétqent bf time- and effo%;\in the |
trial of thelsystem, and were to g; expected to see the resulté of PLATO ip‘a\

»

rather positive ligggl : . ‘o

-

¥

It was possible to conduct a controlled stu%? of kindefgarten effects
during the demonstratiﬁn year.\ Fo;r kiﬁdergaften ;eachers\introhuced PLAfO\
to‘their‘AJM‘ or P.M. classes in the first semester,\and éelayed\use of the

| terminals until second semester for their other h;lﬁ-day class. This made
po#sible a first-semgster within-teacher ;omparison of achievement among 68
PLATO and é? non-PLATO kindergarteners, ba}ﬁnced for ﬁornﬁhg”and afterﬁoon
‘(traditlonally, less mature childreaﬁire\gra;kgd into morniﬁg kindergarten)
expo;ure to PLATO. At the end of the firét semestei,\PLATo children had aver-
aged only about five_hours (30 sessioms) on PLATO, and had encountéred
continuing diffiQultfés with the gechanics Bf discé, headp&ones! and.the touch

. panel, as well as with system failures. Phonics lésson;; which had been iéde—‘
signed over the sﬁmmer, proved toiie\confusing, and disrupting requests for'’
teacher help were not infrequent. |

It is difficult té‘;nvisagg‘the mechanism by which cg;s apparentl}}i&noc—\
uous inter;entioﬁ coulﬂ have produced a significant effect on individ;al
children, who were éﬁpésed to PLATO's ministrations for an average of five

| minutes ber dayt Yet, the\impact on group ;chievement was significant aﬁ&
negative, suggesfing that the level of classrcﬁm d%§rupticn may haye been*

. N

- gdeater than was app?rent to teachers or observers. The results on midyeéth

. 25
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standardized tests were significantly negative\(&;7 points) for\oheftwo PLAIb . S

\ A. M tlasses, even more negative (8‘1 points) for one PLATO P M class, but g e .

“ B R ~ f > ' .
N positive on the average (1.6 points) for‘the other PLATO P.M class, reercting

" \t a PLATO by ‘pretest interaction, which‘balanoed a negative éffent for initially 'Q§
- lower—scoring students with a positive effect JLor initially nore able students.' .
T . < PLATO effects on'the curneculum-specific test balanced out being about -2 £or - : J
, | PLATO A.M. students and abaut*+1 for the Cmore able) PLAEO'P.W. students. :. ’ih i\\;ﬁw§
) It thus seemed that the PLATO Elementery Reading Curriculum, in its ‘“‘ \“\i? S
“\first-semester form;\had,\if\an;thing,eatnegative effeot on‘kindergarten s¥l\.\° \ u\f 'g

reading achievement. Although the curriculum was\again revisen;in the second. N
\ " N C A S

[ } ," . ~\ \ . s iR . N Wy, . )
semester, it was not possible to assess the effett of these final revisions.

-

"? r Reading attitudes were ‘assessed in the pilot .and demonstratinn years among

first-graders. Although attitudes toward PLAIO were clearly positive among the . BN \g

N 3 R
&

chlldren in both years, there was no evidence that these pbsitive feelings

*

transferred to\thetactivity.of reading.

~ *

: a \ ‘; ) Findings end Conclusipns ) \ N o ’ : \

N

 Two major findings emerged from this evaluation: ., \ \ ;~i

<

1; The PLATO Elementary Mathematics Currieulum, in spite or because

of its first-draft form and competing teaching philosophles, was a S

o

- clear success when delivered‘in an "add on" mode, and was particularly

~

e successful when integrated with teacher mathematics coverage. : ‘ :
'S L , ] 4 b
Eﬁ The mathematics treatment was assoeiated with larfe achievement o -

gains in grades four; through six and with moderate positive attitude
A
outcomes in grades four and ﬁive when it was presenting material that
‘\ ) . - » R B
was neither overly familiar nor too, far above the students' readiness

level. The highly structured fractions strand, although sometimes

» ’ « N "

o
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Cow

in c\\veying understanding and skills.

A particularly important outcome was revealed in positive

-

effects on instruments designed Lo meesure students’ underetanding

of end ebility to represent concepts and operations beyond mere

¥

facility ‘in menipuletion of symbols. The PLATG syétem here denon-\
ftrated that it was- capeble of teech g as well as of pfoviding
: drill and practice of concepts elreaQy introduced by\clessroom ’

teachers. ., 74 UL S

s wee =T

. ) . ) i {: Y .o
\2.\ The PLATO Elementary Reading Curriculum demonstrated neéative
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inpect on first-grade reading.achievement in the pilot year and onm
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- kindergarten reading réadiness azzﬁexement in the first sem@Fter
of the demonstration year. No e ect on attitudes toward reed;ng

was found.‘:Additional ancillary hardware (in particular the audio

device) with ettendent production and implementation probleme, and

the immaturity of the target populetion (eges five to seven), were

-

factors in this failure.‘ However, in the opinion pf the evaluatorsi
the discrete and slow—moving~curricninm, which, in contrast to the .
N mathenetics.lessons, die nqt focue strongly on meaning or under-
standing, was a major‘contributing factor to this- disappointing
outcome. The reading development group worked according to an
-~ a priori hierarchid@l theory of reading acquisition whrich kept.

.

curriculum development on its initial path long after it became

*

" clear even to most of the reading developers that the approach was

not reaching its_goal.
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In eddition to these principal findings, we offer five conclusions, which
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\ although grounded in the experience of this project, may generalize beyond
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less fun than whole numbers or graphs, was particularly effective -
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' »-, this particular demonstration of‘PLAIp:\\ '
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1. Teacher effects are real, large, and idiosyncratic. Requiring

1 .

that a program demonstrate impact by swamping teacher variance ({.e.,
N . N 5 . . .
[ considering teacher effects to be part of the ''error term" on the

\ groundé that they are“not\suhject to control and hence are polic?é‘.“

-
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irrelevant) is tantgmount tp saying that a "treatment" is unitary and
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teneble‘ nor is either 11kel ‘to lead to progress in educatidhal
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policy. i

~
. .

— 2. In spite of its apparent replicability, computer-assisted instruc-

tion is a treatmenf which interaets with its setting, and is no better~

-

\, than' the curriculum it delivers‘ The PLATO system is relatively
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-"transparent", in the sense that it imposes few limitayions beyond
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those of the quality of lessons,and:routing procedures (including

teacher decisions) implemented on the system.
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9}.‘ Elemehtery teachers demand, end perform more effeEtively when

1

given, control over curriculum. The data on individual students\“
(particularly false-negative, or "goofing off" data) are not
iaccessible.to autcmated\eollection, nor do there exigt "teacher-
proof" algeriehms for reducing these datd to curricular decisions.

The\individual trade-offs in foregene‘alternative activities
L ]
("opportunitf’costs") for students and. teachers were not accessible
' ﬂ‘ »
to the, eveluation, but nevertheleés were real, and important.
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. 4. Simultaneous system and curriculum development is hazardous.
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In general,\much more attention should be devoted to. coyrseware
N (' :

‘then has been the norm in technological innovation. Preference
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- that teachers are interchangeable. Neither of these assumptihns«ia—a s T
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should be given to developers who are immersed.ip the subject-matter,
’ -

who have extensive teaching experience, and who, ideally, have a track

record of successful curricnlum development.in the squect~matter in

-

other media. Those who are first attracted to the new ‘medium and then

begin to tast around for somethingrto teach with it are not likely to
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develop effective CQ??iEngeat fixst~pass;“w““” “ oy
5. Teachers and students were quite positive about PLATO and its

) IR S
potential. We concur, in that the medium is attractive, flexible, -

highly ihteractiye, and offers 1mmediate\reedback to 1esson authors.

PLATO has demonstrateﬁ its potential as a cu;riculum‘test bed, for

T

refinement and perfecting of lesson ideas first tried out in the

classroom by "talented curriculuﬁ.developers. We would recommend

-

support of such use, £Or'eventea1,translation to more limited and

economical delivery systems. However, without considerable cost
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reduction, particularly in communication costs, we do not see PLATO IV -
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as an economically viable delivery system for elementary schools,

even with lessons as attractive and effective as those developed by

«
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the PLATO elementary mathematigs groups.
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