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ABSTRACT . . .
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4- The Classroom Information System (cis) is an =effort
to .apply computer technology. to. the problem of managing information
in the claesroom to relieve teachers of clerical duties, and also to
provide them with i' daily account of each c Hsi's progress. There are
two curricular components: a prescriptive 1 atning program focusing

',on" basic'skills (reading, spelling, math) ; and an exploratory c

learning program consisting of art, play,cnceptual games, and
activiMes which develop social and self-ma 1 agement skills.' Factoxs
considered in designing the system 'vete dia ogue characteristics,
response time of the computer, amount of teacher training necessary,

' and control of errors and ,system failure. T e 'd ass of students in
Which thi* program was implemented is made p f 50 children froM
five to eight years in age, two teachers, ald one instruotionaJ. aide:
All were given instruction in theuse of th- emputer terminals \
(typewriter and televisitn display types) w. J ch are located in the
classroom. A° teacher assigns work 'from tho prescriptive ,learning
curriculum to each child on a weekly 4asi Children map-seleqt their

3-,

.:.-own 'activities from the exploratory :compg -1 t. At the end of each
week, the teaCher obtains the student hi o, y repOrt from the
computer and meets with'he student to sc ss his/her progress. .

Initially., snore teacher,time,was reejui ed f r'CIS.planning; however
. % this decreased' as they became familia with the Aar ams. Stlitenis

igt
learned the system quickly and. have ade co tinue -progress because
of immediate feedback on' their wor from the com _ter.' A ,

bibiio_ raphi, floe charts and a tample stud nt history report are
include 'in the'appendices.. (JAB)
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Introduction

recbgnekion that sChools

experiences, interests,

must serve children of dill-

and social backgro.unds has
,

led to a sustained and growing interest in instructionakprograms able

to adapt t individual differences. Rcogniting also that continuous,

required in 'a changing
.

°in adaptive education has often bee

.technological society, this interest

n, coupled with an interest in instruc-,

tional models that seek to enhance the ability of students to plan and
0,

.

manage their own learning.. In the development of Tuch a prbgram, it
--.-,.

, . ,...., is necessary,not only to provide a variety of educational experiericeS

that are adaptive 'to individual differences but also to ensure that the
. .

instructional alternatives are effective and lead to the successful

acquisition of e s sntial' skills.

The progranishich hive been.developed to Meet these ob

jectives and the classrodm procedures they require often imposie an
4 I -

. `fornfation, -Management burden (e.g.' Projept PLAN (Flanagan, 1970);
.

IPI (Lirldvall t Bolvin, 1966); IGE (Klausmeir, 1972)). The teacher
. , .,.

.must maintain detailed records on individual, student progress as w

.c as be aware of the full range of curriculum 6ption's when making
,tional decisions: In a busy classractrn and without assistance,

ea.cher often is forced to make decisions afterlionly a cursory e
.

tion of student past perforrziant:e and withoUt adequately con/side
-.

.

amina-

ing the
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J instructional optiodi that may tie available.' The result is a loss in
. ;

Y ..V V

S %, . .
individuglization and a poor utilization of the richness and varietyrof.

=

the curriCulurn. In other areas of our society with similar infoma-
,/ I

Hon manageinent problerrits, the

2

computer frequently havbeen employed

to assume the clerical burden and to free individuals for decision!

making and, higher order functions. The,C,lassroom Information

System is an effort to

managing infthImation

1

4

bring this technology to bear on the problem of

in an individualized class oom.

The Instructional Lbrogram
ow0, ,-.,Theclassroom Information System (GIS) operates in, con- .- ,

J

*

junctioi kith an individualized instruction program developed at the

Learning Research and Development Center' (LRDt)-at- the University_r
of Pittsb'argh. The program is designed to provide' an environment

that is adaptive-to individual differences combining the advantages ofi,

a structured curriculum for basic skills development and an'open
-,. -

learning environment for personal. and social develoPrrent.).'Spqciai,;. < y
.

emphasis is placed on developing each child' s.self-conceptvand
,Pr' r , o

dence as a learner and in making oClassroorn.activity,-an Inteteating
4 (

,and- meaningful experience.

scriptive

S

The program includes

I

.
two. durriculgr components, a pre-.

component ;and an explotatory,learning .
component:

)

ro



e
I 1..., . ,,, .

and., The prescriptivd learning t component focuses on basic skills nd
a .

.s.
consists of individualized curricula de'veloped.at. I/RDC including Al-.

.>

I

Iqclividualized, Mathematics. (Lindvall & Bolvin, 1966), ghdividualized

Science (Champagne& I;Cforifer, 1974), the New Primary Grades,

Reading System (Beck &,Nlitroff, 1972), the Early Learning Program
.

(Resnick, Wang & Rosner, 1975), and- the Individualized Spelling and

Writing Patterns Curriculum (Research for Better Schools and the,-
.

''''
., ,.

tLearhing Research and Development Centex, 1973). Learning activities
It (

within this prescriptive component are usually "prescribed" by the
.1. 4

teacher ba'sed upon a' student's diagnostic test re,sults.
i.., ...The exploratory learning component consists of.more'open7"

ended activities,,that are gene,43.10'selected by the student. These
.

, . / 4
1

7. , ,
ac,tivities stress' the integration and application of skills acquired in

. . .
/.4

) _

i the prescriptive-component and the development of social and self-
1 ... , <, .

management skills, suchas cooperative interactions with peers and
.

O

. 1

;he planning of learning activities: TYploil exploratory activities
, .

. . -

art,
. ,include' art, ..sociod.rainatic play, conceptual games, computer pro-

..
,

.

gr:arrirning, and creativ.w,riting. (Wang et al. , 197-3),.' , ,
_

.
, , . .. - - . . i.

.
,

In addition to the two curricular components, p. Self- ,

SystemSchedule System (Wang, 1974, 1976) for planning learning. activities
_ - -

is II use. The Self-Schedule System is an instructional -fear qng
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management tool

learning compone

4

. . A

*. -.. .f .-,

/... 1
, .

designed too integrate the structuretp_res-rtive
: . \`

... ---, z.i..,..
t for basi.,,c*skillsslearningi rvith- the. more toos6ly

.

...

,-learning',.5oMponen. - -

structured explorato

provides stud4nts with

In additton the system'
, ..,

ofpottunity -tctlei:Telop the-skills necessary
. ,,,,

to plan and successfully m- age,their own leariqng. Students areI v p I

J a t
permitted to make some decisi s regarding whL.t learning activities':

a

.
0,, '

, .,
,1 .t ..

they will undertake in' school and en the various aotivitits will be
. ..

carried mit. AlthOugh some of the 'what the student does in'school'

will be prescribed by the teacher on the basis of diagnoitiktest results,
.

some will be de'cided by the student independentiY, acrid someAwill b.e
.

decided jOintly by the teacher anA the stu'dent.'
.

The Clasitodm Information System...

. .
*I

.

, .

4

Ohje ttives
/ A

. . I ' . . .:
4.. __ .

I ' The Classroom Inforrra.atiz n System is designed to serve, .
- - .

). ,, . .
, , .

three Lunctibhs. , 'The ,mpst,imeiporlaht is to make avail.a.lge. to tbe'
_____i.

is
:.',

7, 0 , I l)1 I, i. _ 1 -
. . 't1,

' \ teacher a set of compu,ter:rbased information management tools to,,

- ,

,..., +II,
- .. .

replace the existing ,and cumbersdmeoapaper and pencil procedures.
4

1 . # ' . 's- . #4(-) I I )t. The system is also designed to atsiet in the management of student .
...

r.
.

1. f ,
_

sell-s-cheduling1y poviding a facility which a.student can use to dis-
.

, ,.
. 1 , , .
pray ,and s'elect learning activities an8 to record information on progress, , . :" .,----.

a . ,
'.

withih an actWity. rip-ally, the CIS is designed to cPlrect detailed and
0

I.

D

cr
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comprehensive student performance data to

ficulurndesign arld. clas
.11.5

The informat

are intended to supplant,

- This is aalepartuie from

room,kocesses;

support research'on -cur-
..,

;

on management tools prol.Fideld to the teacher

ather than augment., existing procedures.

rlidte efforts -(Cooley, 1970; Cooler& '

(Glaser, 1969) which were intended to' augment the informationmain-:
..

1

,

. Nm

In contrast, the CIS repiacesthe 'existirli paper and.,... - t
tained by hand.f

pencil procedures
,

with a rr ore comprehensi4e. and flexible compuirr-

based diSapline. In additi
, ..-

.,
f 4,111W

support tools such as atte,
. ,

on to proViang a number' ofmiscellaneous5

dance :rgcordirii, the CIS'enables the teacher
.

to quickly retrieve information on student performance, to display and
,.. ,. . -

b.row.se through possible instructional activities appropriate, to thev.. . . ,.. (. ,
.

student, to 'ywrite" arid store prescriptions, and:to 'request one Of a
... . '''. / -4 v..1iety of loilger term reportS. With the exception of thi more corn-

...
, .- .

prehensivereports, all 'functions are immediately available to the +.
. -

....
. , ,. a,

teacher through; terminals in the classroom.

,

that activity .repOrts are alwayg current.

Stuident activity informa-
0

tion entered during the day isavailable as boon..sit is Me red so-

`DA

..The TA-If-scheduling eoMporierit of the system is -designed

to enable stlents display alternate learning activities, to select and
9

..initiate an activity,:and to reqieve and display progress'datawhen.

. . , . . ot , -,. s '.

, 3

0

.

f ;

s

.
V
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planning and snaking decisions about their own learning. A primary

objecive,is to make these procedures simple, and understandable so

that young children with only minimal' reading skills can operate the
eJ

systein without adult intervention.
. _

, .To meet the needs of the researcher, the CIS is designed

to collect and make available detailed student activity data. The CIS
'ez ./ I

routinely record's the time when learnineevents occur so'that various
/ -rate and time studiesca.n be conducted over long periods' withoUt the,

,
need' for observers or punch clock 'schemes.: _Possible studies include

\investigations of student learning progre'ss patterns, seli-ich8duling

choice patterna, assignment completion rate, and time spent in self-
_

selected activities. - recFull psription. data are also

studies on the application of the various curricula..

The Con putei:System

stored for use,in

The CIS system operates on a-DEC PDP-15 compixtera
,

_ located on-site in the LRDC building.. The PDP-15 cap be described

as a large "minicorriputer" or what some refer to as a. "midi." In

addition to the computer, the.41 syStem

viding auxiliary storage for data and

.

includes three disk drives pro-

,;programs, a higiiskeed ,printer

for the fast printing. of 'rep'orts, and &card reader for..the reading of

ta6ulating cards. Individuals interact with the computer through

't

. .
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computer terminals located thioughoitt the building and at remote

sites.
I

Several different type of terminals are usecyncluding
.

' typewriter-like terminals from manufacturers such
,

ments as well as television-like disfplay,tvit%erminals fr 'm the Datapoint

s Texas Instru-
ct

Corporation and DE.C. _The. terminals 14ate'd in the
. .

directly wired to the computer, and the remote term
1

40"

comPuter:through the t'e'lephone system.
/

During the typical- working` day, from 15
...

a t terminals, may be interacting with the computer a
A '

runningxomputer prograths. This time.--sharing cs

possible by a perma,nently installed master progra

system,:" 'ETSS 'for Experiniential Time-Shari

(Fitzhugh, 1.973). E'ISS was developed at the' Ce- nter' and enables the

RDC buildins are

nals access -the

25 individua4,

d writing or.

aLbility is made
- .

or 'noperating :

g System

.;.
single PDP-I5 coinput r to

cations (Fitzhugh & G1 ser
r

tion on human leaning and

simultaneo.usly support a
1

variety of appli-

, 1975) including psyohol .carexperimenta.:.

cognition (Fitzinigh, 197 ),, research on

5.1"-compliter-assisted.inst uction (Fitzhugh & Pethia,
.

.

1973), as-well as the Cl

paper.

rr*

1%

'1
.

ssroom Infoimp,tion SSrste

9

91715; BloCket al. ;

described' in this

1

7. t
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Human,,Enginiering Factors in the Design of the CIS

Human engineering factors must not be overlooked when

designing an interactive Computter system.,` This is especially truein

new computex applicatiOns where there often is a resistance to change
.0

.and an unwillingness to atiopt ziew prOce'dures particularly if those _._------Ii .- ... F, .. '. 1

procedures alter normal patterns of work. A compukr-based systdrn

for the.classroom that is difficult to use, that,,is improperly paced, oz-.

which disrupts normal classroom practice will not be acceptecrand

will fail regardless of .the potential value of the services. Experience

with earlier syStems emphasized t )
his need to be sensitive. to humana

engineering factors, and these were carefully considered dufin?the,
._

design of 'the.CL.S.
-

The faCtors iconsidered fell in four 'areas, dialogue char- .

`acteristics, response tifne, teacher training, 'and error and failure
,

contr91. Dialogue dbaracteristics refer to those factors affecting the
b

nature and format of the dialogue betwee4 the .user at a terminal and
.

---.--N. . . ,

'the computer. With tkie CIS, our objective was to strive for Simplifiz ..

4

-

cation so that operation of the system would:be largely self-explanatory.

For that reason, a "Menu" approach was adopted (Martin,, 1973) inf' a,

which the user is presented with numbered options and specifies an
0

Option ,by typing it's number. A naturaljanguage approach was felt to

I" 10,

4
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be impractical because of the technial and semantic problems in-,
, . . .. ,

volved in programming the computer to understand even a restricted-. ,.. ,
. / v

English (Yngve, 19'6,41. *Similarly, a system in which the user would
- .

. , . ... . . ,-v . .

be required to enter commands in the .form of mpemonics'or keywords

'9

was rejected because of the greater-time and,effort necessary.to learn

to operate the system.

A clisadvantagr.,pf the Mena approach is that the p'resenta-

'tion of options requires the display of mote text,thab is Practical on .

. terminals with a slow,display speed, This imPliels the need for- faster,'
t-

'terminals which, in turn, require a faster Communications link between,

the,computer'and the termiDal: -Speeds above 30 charactersper second

I .

- -.'. . -, -

'generally preclude the use of dial-up telephon. edines etzndare.Only pos-.I.. $ .
sible with specil and more costly telephone equipment or if the corn-

,
t .

puter is on=site and the telephone system it avoided entirely. The
, . ..

i .-latter is the ease with the CIS system which uses 120-character per -'

(
..

. , ...0-
second displa4..terminals-whi,ph could not be operated at sites remote

, A. - .
. lit, ... 1

o
. ..

. from the cmputer -without a significant telecommunications expense.
..- , :- .-

In addition to,self-explanatory operation, the design of the

CIS user-computer dialogue "wal_guided by a number of other objectives.
.

.Efforts were made to minimize the amount of information on each dts-

play and to, ,use simple, common .English terms. Display formats'were
A .

.

z.

.0

11.

I.

fi

o
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.,_ . .
r(p . . 4. ,

standArdized; and unnecessary information on the screeneen eraied ,,-, .,,, , 4 s . .

S
S whenever possible. Ecir,example, error messages indicating, faulty

4 I a - .
i

.jt i r incorrect input appear fOr a 'short. period of time. and are then .
.

--','.1,7
. .\i ) 'erased. Finally, the, user is required onl to enter numbers followed

..;:

.. .
,i 4, by a carriage return with one limited exception to be mentioned later.

\ ,
.-- 'This makes one - handed operation possible and reduces keyhoard

7
..., : i

.
search time which is particularly important with dhildren who may be. .

. . , -..

unfamiliar with the keyboard layout. .
.

$ __.... .-Respcinse time was another factor that Was consideredand
.. .

. .
which!iinfluenced many technical programming dirCisions during the

4 .
,, e. : '' o

-. . ,
implementation ofthesYsetern. The importance of'response time, is -

'''., -. ..., .easily overlooked; espeically:when the tornputer-based procedure
.% . . _.,-

. ,
. .m .may require ess total elkpse Me than the non-computer-based

'procedure it refl4es. 'Howeve it'is a crucial factor in all ititer-

-actives siytenis.since mental effic ,ncy does -not decline. linearly as
sik . '_ -

% re ipense
4v!

tirrie iftcrea,sesbut rather', drops. drarriatically' whet dela
I. '! , I i.

:
exceeVertain thresholds (Miller, 1968).- Generally, delays 8ey ond. . ..

--' \
tiro seconds,tend to destroythe fcontinuity o ca dialogue and are

i
b . ',. ' i. .

... N
clArtictilarly disruptive when the individual is required to retain sub-

.

.

stantial information in short term memory,.for the, duration of the
\ ) 1 ,

interaction.- D.l.lays beyond ten seconds are usually net toleiable. if

the dialogue is lengthy.

12

ob,

.
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"-M inimizing teacher training time Was another important.
.

objective that influenced much, of the ,design of the CIS. The menu

approach mentioned above was adoptedx in part, because of it's

simplicity and self-explariatory-nature. Since the CIS is to be operated

by teachers and students direjtly and not by interme'darie-g or special-.-

ists, -minimal training without the need for periodic refresher 'training
.

is essential. It,is also unrealistic to- expect a bus. and frequently

interrupted teacher to sit at a terminal and ,compOse and enter a string

of technical commands. The menu approach allows one-handed opera-
-

tion and also leads the teacher thrdugh.thipanteraclion* presenting

successive alternatives stated in simple, direc4t English.
r. ,

Finally, a conc ern for error and' failure control led to a

design that is highly resistant to computer ov. user (teacher or student)

errors. 'Computer-errors usually occur as total failures, or "crashes,"
.1 .

when the system abr ptly halts. Fortunately, the computeesystem that

is used is reliable; however, the CIS was designed to ensure thatthere

would not be data loss or database disruption should the computer fail.

Although computer failures are rare, incorrect input from teachers or

Students occurs'frequently as 'might be expected in a busy classgoom.

The CIS performs reasonableness and correctness check-s on all inpUt,

particularly that entered by studerits. For example, students identify

13
O
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nap

. \.1

themselves by numbe. The CISiesponcIS by displaying their names'

and asking if they are,'indeed, the person,.

as this are followed throughout the CIS and

that is largely-immune to the effects of th'e

input.
4

shown, 'Procedures such-

have-resuited-in-a design

occasional typo or faulty

.
Acquiring Classroom Data On- .Line . /

., / ;

ComptAer-ba-sed information management systems are

usually developed for applications in which the amount ,of information.
to be managed is large. Frequently, .the original entry of the data

into-the computer and the ydating of data, are 'sizable taskg that often
1

ate the dominant' factors in determimng the economic and operational

feaSibility of the Systerh. Computer-managed instruction (CMI),-is no

exception. Although many agree that a variety of potentially useful

services fnight be provided by a computer if timely and detail data

' on Student performance were available, there is the persistent problem
Aof.how to enter' the data quickly and at reasonable cost. A variety of

,

methods have been tried including optical. and mark sense scannfing by
0 .

machine of test or work book sheets as well as the manual entry of
0 .

' .. -data by teachers' or teacher aides through computer terininal,s. None

of the methods used to.date are wholly satisfactory if it is -desired to

ifetain detailed data on student activities and make this data available

for immediate ye.

14
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a.

Most of the experimental CMS systems that have been

developed. can be viewedPas telemetry systems. Data are collected

on recent student activities, entered'into the computer, and reports

produced at regular intervals or on request. Classroom practices are
4'''

. .,

,,essentially .unmodified, and the computer operates in an adjunct role.'
.% ..

..
The entering and updating of data is another burden that school per-.

sonnel must assume in addition to existing procedures.

In contrast, the Classroom Information System is an

attempt to integrate the computer into the classroom with no additional
I

overhead in time oreffort. Paper and pencil infOrmation management

p r o cp du r e a r e largely eliminated and are replaced hy an,,easier to

manage and more flexible computer-based system. Most important,

data entry as a separate procedure is effectively eliminated.. Rather
1..;than functioning as -a telemetry system passively reCording`data,. thg

1 .

computer plays an operating role i,ri the classroom and collecta data

on instructional events as they occur, This approach is referred to as.
. eventevent recording",and is the basis. of the computer systems

now'in use in many retail stores that are connected to cash registers.
and collect data on purchases. .

4

The CIS is integrated into the' instructional procesS at two _

.
_ .

key points. When developing individual student 13rescriptions, teachers

°
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14

use the computer. to retrieve Student performe.nee historids", to dis-

plaO'available instructional options, and to write the prescription

itself. 'This enables the computer to capture prescription data which

is then stored in the CIS database and later printed in ha.rd,copy, form on

request'. Data on student activities are similarly acquired since the
...N

41' -student uses the Computex to 1,

elect,an Wi.y-ity,as part of the Self-
-: tk --.:

..,

Scheduling System. The student informs the computer when the selected

learning activity is begun and when it is complete. This is subsequently. . ,t I .
verified by the teacher, who enferi test scores if the activity was coll.,.

uded with a test. This cycle continues throughout the day as a natural

part of the instructional process. The result is the acquisition of

detailed and current data on student and teacher activities with little or

no additional overhead.

The CIS Structure
IOW

The Classroom Information Stem is structured in a tree

fashion. Shown in Figure 1, the structure is an "unbalanced tree"

(Martin, 1975) with the "root" of the tree at the top. The tree is "un-
4

balanced" since it is notsymmetri-cal. The boxes in the figure repre-

sent CIS components that are reached by branching 'down the tree.
C,

.
_beginning from the root. At each decision point, or, "node," a menu4$4,

is displayed to)the user ati,the terminal listing alternative downward

.6

- 16
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4

branches. -the structure is referred to as a tree, rath r than a

"netWork," since each node has only one higher order arent" node.

Consequently, there is only one unique ,pathway to eac. CIS component.
. : l' ,,,' i'By branching down,the tree, the user reaches a CIS p ocessing module

,,

responsible for a4CIS funcon such as prescription p inting of student

attendance recording. This , branching process is no as laborious as it

may appear since' the'CIS tree is only two to five noes deep with most

processing modules .reached after two decisions. igure 1 depicts only

the first two levels of this structure.

EaCh processing module at the ba e o the tree is self-

contitined and may be thought of as a separate co puter program although

some of the modules are grouped together into a 'single program for

cimplementation purposes. If all the proces mg modules were to be

simultaneously resident in the-memory of_ t e computer, they would

require nearly one-half million words (18-i)it words) of memory, far

exceeding the capacity of the machine. Since tihe* CIS was designed to '
f./. -

use no more than 16,000 words of memory at ttny one time, successive
i

z .
. modules are retrieved from auxiliary disk stbiage and are brought into

\
IN

I .
, t
.

. .. ,

.main Memory as required Overlaying the module currently in use. ..

This Overlaying process happens rapidly and usually occurs each tune
,

the user at the terminal selects a downward branch from a menu.

I

A

17

Jf
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The user can also quickly branch back up the tree brrizt,

specifying a branch and by, pressing the carriage return key alone. `

This causes the CIS to present the menu from the next highest node.
.

Successiive carriage return keys result in successive upward bran.hes
.

until the root.of the tree is reached. At ally point, the usercan also
'r

press a special key to request immediate` branch to the root, avoid.:

ing all inteiLediate kosles. These branching rii.es are 'universal to the
.. ,.

. ,
--'1----1- \ /... ,

\,: ,CIS except for, those modules, with which students -interact. These ,
--... . .,-

..

Modules are loaded by the teacheirin the Morning nd operatethrough-

out the day. To prevent students fr'om inadvEktently "escaping" into

other parts Of the CIS, the normal upward branching: rules do not

prevail, and upward branching is controlled bya special code knovhi only

to the teacher.

The CIS Database P

The CIS trranages a variety of data organized into several

databases stored on disk. Ill addition to- a number: of miscellaneous
. -files, data are maintained on each CIS user; on each scho I location.

wherevthe CIS is running, on the curricula in use at each school, and

on the activities of each student within. a .school. The logical starting
is

point of this:date. structure \is the user description file describing each,

IC18. uSer. When a person seeks access to the computer, am. identification
u P

-18



number is entered which the CIS subsequently usesto retrieve a user

description file. Since the CIS was designed to opers.4.potentially in

more than one school, this file specifies the school, a number of other
c

parameters describing the user, and those features oNhfoCIS which

the user is permitted td access. This makes it pospible for the CIS

to operate in separate schools each with different curricula and also
Na,

to differentiate among users within a school. Teachers, for example,

are permitted to access the CIS module which performs prescription

writing while researchers may be restricted to data analysis and

17

a*

reporting-modules only. Modules whkh are restricted, fora particlar
r

person simply are not displayed as available choices, and each user

apparently ha's access to the complete systerri: It was felt that this,

approach was preferable to displaying all choices and declaring some

as off- limits. Users lacking a userdescriptionfile are not permitted-

to access the CIS at

Tor each school, or "site," thrCIS maintains as1) de-

)

scription file. This file describes the site including the names and

locations- of additional files which descpbe the students attending the

'particular site and the curricula inuse. Each curriculum area such

as reading or science in use in a school iScdescribed iir*atinstructional.

Options Ale which exhauitively describes the curriculum. Since the

#1,

19
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. . 'various/ curricula in usek,are,each organized differently and terms .

..

t
4

18

. such as "unit", and."skill" vary in meaning, a standard CIS curriculum

structure was developed on to whidh any curriculum can be mapped.

This structure will not be described in detail here although it is

sintilar in concept to the familiar Dewey decimal classification scheme

used in libraries. At the most detailed level of this struCture, each ,
1

4 % e .

possible "standard" learning activity is listed and described. 'Ina

are a "teacher description!' describing the objdctives or content of the

activity in terms that are meaningful to the teacher as well as a

"student ddlcriptibn" that would appear on the child's prescription

sheet were the activity selected.

Because of the leel of detail that is_Maintained in these
P

instructional options files, the creation and entry of the data into the

computer wai a major undJrtaking. As part of the current project,

instructional options\ files were created for approximately five years

of instruction in matherng.tics, -reading, 'and science. This required

Over nirT6 person months of effort to write and subsequently typ into
:

the computer.

Inaddition to the user description, site descriptiOn,

instructional options files, the CIS maintains dataon each student

on student activities.

and

As prescriptions are written by the teacher/

2O

I
--...-

..

4
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they are.ente,redinto a student prescription file unique to each student.

17

The telf-tcheduling components pf the system acces-s andAdisplay
OP

.
. . .these prescriptions whenever the student requests to ?elect an activity.,

.
'
. : - ,,, ,Whe)& an activity is selected and begun, this fa..t is recorded in the

. .
-. , _ .

student's short term history file. The short term history file contains..-
..-

.,:- -.. - 4 4' 4 -.1_
eup to ten school. days of detailed data on instructional a4ctivittes,. their

duration, and their outcome* Each night, a separate CIS progi-am is
....

autqmaticalLy run which removes old data from each short term history'

file arid adds it to the student long term histOry file, This long_term

history file contains a completrcord of student activity fl-pm the,
Z4 7' .704.

. g 7, ,If i .. 3

beginning of the school year to date. tv

thisCIS Daily Operation.

The CIS is tiseti in two

'Stigitlentp use the systerrktltr

'0

sornew at independent cycles-.

giaout the day makivig self:scheduling

7 0.

decision's' and entering grets da. Teachers "use the CIS as part

of the prescriptive cycle entering test scores bn completed activities,.

displaying student short term histories, scanning the available' instIF-.
. ,

, )

tional oPtien-s., and selecting onelbr more activitie.s to be included in*
..4 v. -I

new prescriptions. This cycle occurs,sporadicb.11y throughout the day

and is most concentrated immediately after, school when plins are

developed,for the.following day. \

4%*

a.
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.

Each morning, the teachers log
..

the television-like display
.terminals onto the comatiter and request the CIS syst 4 This is a

i
. ,

simple two-step process. requiring ten seconds or le' ss,,,,. The teachers. ,
t

', 0 r , ,
: : I S:;'then branch tinough the system to the CIS module usecl by the st dents

. t'
to make self-sched

t
ling decisions. ,This ia` again a_Iwo-atep p7oces;=-

requiring only a fevk seconds to complete. Once loaded, the splf-

scheduling module d splays a, request for at i.,.IDniimb4r,,-and waits for 'a

.tresponpe. Students are then free to approach -the terminals to select

and initiate activities d to subsequently:_terminate- activities, ,Figutes
'. 11 "., , -, #,,,,,

2 and 3 how the logic f w involVed in b'6'girining ind,iending activities.
t

1,-, ),. . , __. ..
Although teachers use the CIS durincr normal class hours,,0 .10,

1)

most prea'cription writing occurs after the completion of the school
0

day. This process, shoWn inFigure 4, involves displaying .the student's
.short term history if necessary, scrolling thxough a display of instruc-

tional options, an selecting one or niore.:options-as , prescription.

- The teacher can also type in text that will.cralppear4en the prescription

form enab.A.ng the teacher to write any pres- cription andto depart

entirely from th'e standard options ik-ti6sired. Figure.5 shows a pre-

r scription sheet printed by the syste that might be,g54ven to' a studenl.

Although the Prescripti can'be .ttrinted locally on a

classroom hardcopy terminal, the teachers typically request theiGIS4

a

22
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to print the materialtonthe high speed line printer. in the d °impale r
o

room. The material is initially stored on disk, or "spooled,'" and
.

-

21 '

4.

then automatically printed later in the day or.early,the next morning.,

The teachers may also request one or-more special. reports which are

run immediately or are automittcally deferred .a.nd run late at night.

The logical flow of these and other CIS 3Srocesse4re `shown in

Appendix A which contains flow charts detailing the operation of all

CIS components.

.CIS Reports
,

,

- ,----. ,Students and teachers use theCIS to. produce a/variety o
,1

student progress reports. ,Some of these ilepor4-are computed i
-

-,' ..
mediately and can be printed in the classroom or on the high speed

4

ti

.

printer, and others are computedtlate at night and are-available the
. . .. .._next day. Figures 6 through 10 show example's of reports that are;. ,,

I -
.

frequently used duringth4Aveekly planning seminars or_1/4x&n student
.,

%
e - 1,

assignment-changes are necessary.

-Figure 6 is a summary of the ta.Mcs
/ completed by student

71309 durint the week of November 8, 1976. The first column lists-
.

task categories for each-subject area. The number-under ea h day of

the weekindicatea the number of tasks in the category completed on

That day, "and the last column provides a total by category. ?or

1

-2 3

4
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-example, the ,data in this particular report indicate tht stildent .71309

completed a cass4te lesson in_reading on Monday, Wednesday, and

Thursday 'for a to tal of three-.cassette lessons during the week of-

November 8th. In addition, the stvdent completed five other tasks in
ri

reading, three work book 'assignments, one story reading assignment,
, f.

and one test. Flom this report, several patterns of learning seem -to''
,. .. ..;.

be 'evident. The student appears to have an interest in the conceptual.>.
,

games area having Chosen that area at,,least onde each day. The student

also appears to be reasonably consistent in completion rate with five to

sgven tasks completed each day.

The information provided by,thAR.report might be used by
, .

the teacher to assess task assignment distribution.' For example, during

theweek represented by this report, the student was assigned only one
Is

task in science and spelling. This might be discussed with the student

and. the number of assignments in thebe two areas increased-. The

teacher may also encdprage the student to try an exploratory. area

other than conceptual games-.*-

Figure 7 shows two assignment completion rate reports.
,- .The reports show the number,hf tasks assigned (A), and completed' (C)

44:4
:,..,t

4',
in each subjecten each, day of the week. The TOTAL column displays

SAW

the completion rate for each subject.. The 'summaries below the tables

2 4

s.
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. .. . .. .show the total number of tasks assigned and cornpleted antd the overall

' 23

completion rate for the week.
I

The report for student 713.09 shows that the student was
.

assigned two taski in ieading,f on Monday and completed
both' tasks that.

-N

'. ?-%
.

Iiday. One chore reading bask than required was szern-aileted on Tuesday

and oneiess on Wednesday. 'This may_indicate that the child completed. .

one of Wednesday's assignments-a day earry. The summary, shows

that the student was assigned 27 tasks and corr'ipleted 30 yielding an
. .

_assignment completion rate of 111% for the week. The student completed..,,. ..
.

C. .
all assignttents in each subject and selected sev4a1 extra exploratory \

. S. ____-4--r-----...
- ,.-----takks producing a completion rate in excess of 100 %. .

411

.This information is.used during the weekly student/teacher
. . .-',confererices when the 'prior week's activities are discussed. The data,

for student 7130 9 seem to 'indicate that the student is completing the .work
.and can successfully -pace himself t'o meet the' weekly/assignments. The

A

teacher and the studenrmight discuss *tether an increase or. decrease

in assignments for a particular curriculum area isnecessary to accom-

.1i-iodate the student's interests and abilities: For a student with a 111%

task completion rate, 'for.example, the teacher and student m'ay negoti-

ate an incase in the amount .of the work, to'be;completed in science or

spelling since there were fevi assigiimentssin those areas during the

25
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s.

w ,., **week. However, for a student with a 73% assignment completion rateI
1

.
as is shown in the second report in Figure 7, the teacher may review

,

4/

. .

the time the student .spent working on the assignments and the apro-
i..C4., -priateness of the as'signments'in terms of their number or difficulty.

.. !..i Figure 8 summarizes the ntimber of minutes student 71309
. .' .

'.. . aa
.` spent on each prescriptive and exploratory task during the week ofA' , ,,

, ,-fe .',
'November2, 1976. ,'The first column lists the curricular areas.' T4

,..

i, 'I!
.

amount,t, amount of time spent-working in eaCh-'aiiea-is displayed under the
%. .. :..,

heading for each day. The adjacent values in parentheses are the

number of tasks for which no time information was recorded. This

. occurs when the student neglects to log in before stAing a task. The

TOTAL column shows the total amount of time spent on ejach subject

during the'Week,'and the numbers IR, parentheses indicate the total '
4,/ number of tasks for which there is no tirrid information. The summary

at the 'btOttom shows the total time spent on all subjects for each day,r.
.

the total number of Minutes spent on all basks, the total number of,
tasks for which there is time information, intithe average number'of

-minutes spent on a task:

Figures 9 and 10'are'Short Term History- Reports that

detairrcent student performance in a specified subject.. The first.1*

S.'

colurrin lists the task assignment, date. The-second and,third columns., .

t. r 7

. 4-

S
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show the type of task, and the fourth coluinn indicates the amount

of time the student worked on the task. If the task was. a test, the test

score-is showri in "column 5 followed by the decision in the last column,
.:,

MAS (mastery) for a passing score;. and NMAS (nonmastery) for a

score below the criterion for passing. ;,,If the task was other than a .

test, the score column indicates if the assignment was completed

(CMPL) or not completed (blank) ix-lithe time shown.

The CIS Field Test

CIS Implementation in the Classroom

Initial field testing of the 9S began in March, 1976.. The

system was slightly modifiell during the following summer and was

installed on .a full-time basis in September, 1976. The:CIS operates
. ...

.in the LRDC Demonstration Classroom in.the.LRPC building. 'Yhts. . . .

class is one of the primary clasdes of the- Falk-School," a laboratory

O

school of the Schbol of Education of the University of Pittsburgh. The

. class consists of 50 children from 5 to 8 years in age, two teachers,

and one instructional aide.

children of faculty parents,

Approximately one-third of the class are

and abouE 107v:eceive full or part, time
o..

tuition,aide. The mean IQ of the .group is 129 with a range of 93 to 156.

Four television-like display terminals (Datapoint 3300) and
...-

one hardeopy printing terminal (Texas Instruments Silent 70d) are in-
..

....-
,i.stallea in the,. classroom and are connected directly by cable toothe

c

o -

27

25
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'ETSS Computer System several floors above. The display terminals
_ .

have a displIy speed of 120 characters per second, and 'the printing

terminal operates at 30 characters per second. The terminals are
.used to ac,cess the CIS system as =well as for computer-assisted

,

instruction and other purposes. Each morning at 8:30 AM, the teachers

log each display terminal on to the ETSS system and request the ClasS-

room Information System. All four terminals are used during the -

first half hour after which one or 'two terminals are released for other

purposes. The remaining CIS terminals are used primarily by studentst
°throughout the school clay until approxixnately.2:30 PM. The teachers id

and aides continue using the GIS after norfnal class hours writing pre-

scriptions and requesting various reports. During the typical'ypical month,
.die CIS systetn operates more than 450 terminal hours in the classroom.

Teacher and Student. Training in the Use 6£ the CIS

-40 The two classroom teachers and teacher aide received

4.4

instruction in the use of the.IS in two sessions, each averaging 90

Minutes in length. Thefirst session provided an overview of the CIS,'
(.

and the purpose and general functions of the systezn were described-and

discussed. -In the second training ses'sion, the,emphasis was on the

hands-on use othe system using the computer terminais located in the

Classroom. The training was accomplished with a minimum of difficulty,
'Jr.

and a scheduled third session was found riaelo be required.

,
2,8'
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All children in the class who had reached a pre'requisite

level in thAeginning readiiig program were provided with individual

CIS instruction. The, prerequisite reading skills included the ability-,

to recognize letter-sOund correspondences, read sentences containing
.1'

two and three word phrases, and successfully answer written questiond.

'in a multiple choice format. Some of the students .had prior experience

using the CIS durihg the initial field testing of the system the previous

year. Some had used the computer-assisted instruction programs in-

cluded in the math and spelling curricula and were familiar with the

use of the terminals. Some h,ad.receive'd no prior training in the' use

of the computer at all.

The training took place in two phases. In the first phase,

the children were taught the general

use, the keyboard layout, logging in

procedures involved in computer

and out of the system/ and do
.: forth. In the second phase, they were taught the specific procedures

required to operate the CIS.

Figure 11 summarizes the ,time required to -successfully

train the, initial group of 28 children in,the use of the systern., As is

shown, children as young as five years of age were -able tz3- earn-to

use the CIS with only limited instruction. Since most of the 'third
I

gradershad.used the CIS the prior year,- that group, required only one

,

..

O."
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1.0 minute -session even though the syst m had been slightly modified
O

4
in the inte rim.

As is true of other school subjects, there were individual
?-

differences in rate of learning. Interestingly, these differences were .J

not age related and were as great within an age group s.across age.
.2

. .

However, in spite of the differences, all of the children were able to

learn to use the system in bne.to three, 10-15 minute sessions.

Evaluation

The CIS system has operated in the classroom, since
.September, 1976. AlthOugh a full evaluation is premature and additional

t
... ',,'operating experience must be acquired, the technical and operating

characteristics of the system are now well understood, and a number

of tentatilie_conclusions can be Made regarding the instructional benefits

a,Computer-based iiiforination management system for the aassroom.

Technical Evaluation

The technical factors that have-been evaluated include the

appropriateness of the internal-structure, the response times provided

by4he system, the oierating reliability of the CIS, the time and effort

'required to implement the s stem, and the computer resources con-_
sumed by 'the system and required-for responsive operation. However,,

the most significant technical finding is that a comprehensive, real-time'
tia
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classroom information system'pr ved to be feasible on a time-shared,
. ,

small to medium.-scale compute system. This isiincourtaging to

those concerned about the econ mics-of classrooM computing since

continuing declines in cost are expected foi systems of ,this class.

Although economic factors we e not dire addressed in this project,

there is growing evidence that the cost 'problem is, not insurmountable,

29

particularly if the classroom terminals are used for other purposes with

.high payoff.

Internal structure. The-decision to view the CIS as a col--
.5 .

lection of independent components linke&by an external structure facili

tated programming and debugging. The modularity afforded by the tree

structure allowed multiple modules to be developed in parallel by differ-

ent programmers. The size liMit of 16,000 words (18-bit words) for

each module was trouble4ome only in one or two instances and generallyi
, 0,. ..,

did notcomplicate the :implementation. Although there was some initial

concern that the overlaying`process might adversely affect responsive-

ness; this was not found to be the case. Overlaying occurs only when

a selectipn is Made from one of the first one or two menus encountered

will branching down the tree. T ereafter, all processing occurs Within

a sitnfle module,' and no(further *overlays are reqUired..

St
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for the CIS

?rally 'good

F

.

Response time. -"System response time, the time required

to respond to a request from a teacher or student, is gen-
'

The CIS design giyes priority to inteiactioris with children,

and the response time for 'those interactions avera:ges two seconds or
,

less. Most interactions with teacherd are -equally responsive; however,:,
N.

'certain interactions, particularly tilos
11

involving the retrieval of data

from a large database, require from 5 to 15 'seconds and are frustrating

to the teacher. The delays are the result of purely technical factors,
s

and efforts are 'underway to\ redu6e these delays even though the CIS

requiressless total teacher

cedures. There is ample

ogrrnputer applications'that
o

ime than the prior paper and pencil pro-

evidence from 'thi#and other interactive

frequent delays in the five to fifteen second

' range are intolerable in a clas`s

ticularly true of the delays Occu

of itask closure,

rr\computer systemr This-is par-

'randomly rather,fhan only at points

Althoughs;the reliability of the CIS systerri has

been excellent, the eicp rience of the st emphasized the import- .

ance of reliability in ny computer-based sy. tern intended tosupplant,

a.

-rather than augment
C. OD

existing procedures.

frequbncy or durati n eventuallY,A7--ould foice t

omputer failures of b.ny

parallel paper an pencil procedureS an

Am.

ss

achers to maintain

reco ds. Frequent failures
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would disrupt normal procedures, ',and lengthy failures would cause

data to be lost resulting in incorrect short-term histories and self-.

scheduling problems. Because of thisOt is difficult to imagine

teachers,accepting a system which fails more thap once or twice

week and is inoperable for more than 10 or
4

,minutes per failure.

Fortunately, this has not been the case with the CIS which

enjoys high_ reliability. AlthoUgh the system does include a facility to

enter data in a batch-like manner to quickly update the database were

the Clb to fail for an extended period, this feature has never been used

The ETSS computer system.on which the CIS operates his a mean-time-
.

z .

tolfailure (MTTF) in excess of 30 operating days. Excluding those

failures which occur after school, hours, the MTTF from the point of

view of the student or teacher is over 100 school days.
,+

Implementation. The design of the CIS required approXi-

mateq. 813exson-mei-Ms, and the implementation required 18 perscn-

months. Three programmers worked on the project, and programming

and debugging were completed within six months. Since the development

was conducted under optimal conditions using a computer system well

suited to the task,and with a staff that had extensive experience /with

ilar problems, the development time was significantly less than
.

might be expected in most other environments. For planning

33

urposes,
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a more realistic estimate would be 30-to 36 person-months for im-
v

plementation assuming competent p-rogrammers and unlimited access
t,:

to S. reliable and technically suiiable computer system.

The .entirt-ZIS system is written in FORTRAN IV With a

limited numbe-r of assembly language subroutines. FORTRAN was-,

selected since the ETSS FORTRAN compiler produces fast eXe.cuting

code and because a library of subroutines was available from (past

projects. The total CIS now operating consists of over 75,000

FORTRAN source statements.

Confuter resources required by die CIS. As was described

earlier, the CIS operates on a time-shared computer system. Currently,

the database requires approximately 12.5 million bytes of disk rageic,

and this is expected to increase to 17-18 million bytes by the1end f the
\

school-year. Total monthly terminal connect time; the total numb

of hours CIS terminals are active, averages over 900 hours .per m nth

with about half of the total occurring in the classroom. The remairfIng. _ / .,
Ec, vr

;half talf is generatid by a variety of CIS uses including fhe reation and

updating of the curriculum database, the running of special reportg,
. ' n . 4

and the nightly update of the long term database. This nightly update
. .

begins automatically at 12:05 AM_ at night arid, depending upon tiMe-.. .

sharing load, 'rung,7for one to five hours with a mean time of 1.. 25 hours.

.
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Af'series of spec al reports are run once per week; and these require

from one to three hours to complete depending upon time-sharing

'activity and the complexity of the reports requested, by the teachers.

The computational and input /output load imposed -on'the
..computer by the CIS v aries by CIS component. All CIS-components

4
are generally I/O bound.and place heavy demands on, disk nnels

-since most--CIS operations involve da,tabase manipulation and searc
.11

The self-scheduling component imposes a moderate load thaNends to

be stable throughout the day after the initial 45 minutes when alit f9ur

terminals are in use. The prescriptive compona,rjt imposes .a4ar

heavier load that is most intense from 2:30 PM to 4:30 PM each day..

...The responsiveness of both components is ,largely contingent- the

ability of the computs system to support frequent execution for- shdrtk

periods along with heavy disk traffic. Because of this and other

4:-factors, the CIS in its present form would only be practical on` reas-on-

ably high performance multiuser systems.

Operating Evaluation

'

The CIS was developed, in part, as a demonstration that a

comprehensive computer-based information system could be success-
o

fully int(egrate'd into a classroom without increasing teacher workload

and without disrupting normal patterns -of work. It was apparent after

+ad

;

N
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a few months of the CIS field test that this objectisre wasrearizable and

that the system was becoming a: nidral pait of the ,claisroom environ-

ment. Although several minor operating problems developed, the

overall operation of the system has been laygely trouble free :The,

major, operating questions tfat have been explored relate .to bhe tet icher,
,

time requirecIttq; operate the system, the need for "bra -line" versus
- .

"off-line" facilities, the extentto which students are abl,e to meet the
;-

operating demands of the system, and the number and type of.. tetminals

reiquired4o provide an adequate level of serv ice.

Tii*e ;Pent by teachers operating the CIS. One purpose of
. .

' .the CIS is to provid4 timewith a less tme consiimina instructional,, r , 0

management procedure. Although it wasihc.)7(rthat the CIS would

require less 'leacher time than the prior paper, and pencil,procgdure,
.

the minimum objective was to ensure that it was no more costly in time

and effort. To. acqui e domparitive data on this, the -who par-

ficipated in the initial field testing of the system maintained' a' record
.

of the time required to prescribe tii.ng both-the CIS.p.nd the.paper and .

pencil procedures:" The initial use of the CIS was re-gtri-6e'd to pre- .

.
,scriptions in mathematics for five children, and that number was

gradually- increased as the teacher betc?.me more proficient in thetvse

of the system.

36
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The results of this" Fomparison are shown in Figure 12.

AS is shown, the time required to prescribe using the CIS steadily

decreased as the number of students receiving computer prescriptions

35

increased. Within two month' L the CIS times had decreased until they .

'were approximately the s4me as t e paper and pencil times. This

steady decrease is "ttributl to simple economies of scale and to the
A

teacher, be coming more familiar with the system..sz

The CIS was modified during the, Summer, 1976, to improve,

overall perforMance and to further reduce the time 'required to write

prescriptions.

effective, and

last month fcr

iErSS Allan the comparable paper and pencil times observed

As is shown in Figure 1.3, these modifications were

ipre cription times decreased through January, 1.977, the

whichwdata are avai.c,ble.- The CIS-times are now sig.-

during the prior year. It is anticipated that these times will continue

to decreaSe-aS.the CIS is refined and unnecessary prescription Writing

procedures' eliminated.
... .

...)C drrently, the prescription writing process' requires that' lie .---' ...
.

t the teacher must each day verify as complete or,incomplete all tasks
. . .

undertaken by each'child. This is 'simply a double check to ensure
..,..,,..

...._ ....... 3- 2....r.a.3. 44. i S., 3-4oll 3 .4-3 Ct.,...1.-..... ILALC.1 1 _v. .... 0,0.41.a....no, 'D.. 4. 45...e.L....,c. 4........-4s a. 4..S.W....
that the child has properly informed the system of all task'butcomes.,..

.
0

,
As is shown in- Figure 14, the tine reilwired to do this is significant

/** -
/
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b and constitutes about one-half of the total prescription time,. However,

it was discovered that children rarely inform the_ system that a task is

complete w it is not. The most cdmmon error is to forget to inforfri

the system at all. The CIS then assumes that the task is currently in

progress and it incomplete. The verification procedure it currently

ng modified to require teachers,:only to verify these incomplete tasks
-incomplete. It is expected that this will reduce verification time by

60 %.to 70% and Will reduceaverage prescription times to under .9

minutes.

On-line versus off-line facilities. When the',cosi of providing

information services by computer is higher than other methods, the use

of the computer can only be justified if it is felt that the benefits out-

weigh the additional cost. The CIS is an attempt to completely replace
( _a-paper and pencil inforrnAation, system with' a c9mprehensive computer- 4

44 , .- '1:,ased discipline. The CIS is self-contained and reqi.liires no supporting
l . 1
paper and-penci1.25ocedrires or materials. In effect, the entire process

' .A.

40, is 'ton-line. " Although it is recognized that-the ultimate worth of the. .0

'total system'depenas'upon the extent to which it facilitates the instruc-

tional
. , ...process, benefits of computerization m9 be greater for some

(..74

parts of the CIS-tian for others.

4
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'
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.
.The field tesk experience has shown that the CIS feature

which enables teachers to browse through instructional options. orr-fine

is not essential. Comparabli services might be, provided at lower

cost by a computer printout in a ring binder located.next to the terminal.

Although it is necessary to store all instructional options in the coix.-:-V ^

puter so that they may be retrieved and printed on prescription forms,

the facility to broWse throjh these options on-line when making a pre:a.

scription decision may not be necessary. Were the options conve-
, if

Aniently available in, printed form, the teachei might quickly locate the'

desired options and enter rief numeric Codes intothe computer to

identify:the Options desired. This would_be as fast or faster than the
, -current scheme, would somewhat simplify the CIS, and would not reduce

4.

the overall effectiveness of the -system.

Student use of the CIS. The students quickly learned to

-operAte the self-Seheduling.comporent of the system-and few difficulties.
were reportOd. The menu approach restticted all student input to numn,

,
bers, reduced keyboard' search time, made. systefn 'operation self-*. ,

. ,r,.explanatory, and sallowed'even the youngest skuden.tooperate the CIS
,.

without eiifficulty. The most persistent problem was ensuring that the
-

-4p , - .
< . , ,...

students remembered to log-in-on the computer terminals when they
- . ., .

-, began a task and, to log-out when they completed a task., Since.the
...



.
6

fl

prescription fOrms were'printed earlier in th.e.day, and were available

to the student, it was possible for a student tocomplete an assignment

and beginsanother without inforMing theCIS,
.

AlthiSugh the teachers-have_ developed management proce-.00*, 4

durestir

Which.have minimized the frequency with which this. occurs,,the

problem will.not be eliminated unt* a scheme is deyised which makes

_reporting
, .

to the CIS a natural and essential step in the self-scheduling..

r :. ....
.The preferred solution would'be to eliminate the printing of :..

prescriptions in in advance arid to print prescriptions on demand whenever

,a self-scheduling decision is made -Thig would require the student to
.

, ;' °
. use, the terminal in order to obtain the prescription and also would

.. _..i.
allow the teachers to alteethe pre seription at any time.pri`or ro'its ,'Le

1.4..
. .

.. -3'printing. This solution involves zio insurmountable technical obstacles
4 .

although'it does require that a reasonably fast and qiziet printing unit-
.

be installed in thesclessroorn. Were such a unit ayailable and partic-
.

Or

ularly if it oneratedon a fast ,copier-like principle, it. night also'be
.11!_

used for other potentially interesting applications suuh as the dynamic

production of individualized tests, work book sheets, and4the tike.'

Classroom terminal requirements. Data obtained du-ring
.

the fiefd test

delay's would
/..

indicated that adequate CIS,services with minimal qu uing

be possible with a terminal ratio of one, terminal for every

40,
I
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J . ,
25 students. Although the terminal would be in use only, 40% of the time

.. . t
.or less with a 25' to 1 ratio, any significant increase in the number of. . . 0

....... ct°°'.
students per terminal beyond this level would present queuing problems.,,,. ,, .

.a

**

A

For use primarily as a CIS terminal, th,e television-like'

display is preferable offering high speed; quiet operation, and the

elimination of unnecessary paper. The terminal display speed of 120

character_sit per second used during the field teat was ample, and it. is

felt that higher display rates would not significantly .alter_the.nature or

speed of the interaction. Although a classroom hardcopy, printing unit

was not used Since most printing was performed on the-IliW-speed printgr
to,located nearby, a printing unit-would normally be required for the-print--

ing of reports and prescriptions. The need for silent Operation would-
.

precludethe useof most impact printers and would require the use of
fr

printing units empiOying a. thermal or.,copier-like printing method.

For prescriptions;' a printer operating at 30 char.acters per

seconctwou.ld ble adequate and would enable over 95% of the prescriptions

iri the current instructional options database to be pprited in 10 seconds

or less. For those reports for which hafdcopy is required, .higher

speed's would be necessary .depending upon volui-rie. A unit operating .<

at 120 characters per second would print in 30 minutes per day" or less

a.1.1 of the reports regularly produced during the field test.
rl

1
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The Contribution of the CIS 'to the Instrattional Process

0

The CIS is designed to provide students and teachers with ,

timely student progress information that can be used when planning

and tailoring instruction- tothe learning needs of individual, students.

The-preliminary results of the CIS fj.eld testindicateithat the reports

-produced by the system see frequent and heavy-use and 'have altered

the instructional planning process in ways the teachers view as favorable.

"'Thy teachers find the summary reports shown in Figures 6-10 particu-s

laxly useful when evaluating the accuracy and effectiveness of their

prescriptions. The ability to easily obtain concise, wellstructured

data on,individual students enables the teacher, to review progress with

students and parents at any time and to do so in detail..

The effects of providing students with immediate and task

'specific fee back on a regular basis have been dramatic. The c'ompute'r

'generated repoits'enabte the students and the teachers to vistaliza.nhe

individual student's learning patterns end achievements glance.

The impact of this is probably best summarizedby student comments

during the weekly planning conferences with teachers: "I didn't realize

alai I spent 80 minutes in science last Friday!" "I guess I better spend.

mdrie time on my reading assignments. " "I thought I worked in reading

for at least two hours each day!'" "No wonder I did not finish my reading

4



'three days in a row.

"The reason

rf

S.

"I had a 137% task completion rate? Wow!"

why I spent all that time in games everyday last week

is because me and Michael and Jill are having a chess championship

contest... " "I like tb get all my assignments done first before I do'

my exploratory. " "May I do Science everyday next week so that I

an get out of the Black Unit." "I always do My spelling with Liza,

.41

and we get done faster, when we work together."

Planning time with students has, been reduced since teachers

now have available well formatted, summary data to use as the basis

for discussion. The teachers can quickly review the information with

the student and begin to,negotiate and plan the next set of assignments.'

Interestingly, these summary reports are often read by the. students

themselves`outside of the regular planning- sessions. Most important,

these reports and their use in the planning sessions hate. provided the

students with valuable

relevant and should be

structional decisions.

experience in determining what information is

used as the basis for planning and making in-
,

The CIS database also proVides the teacher with
'

a long term memory bank which maintains itself and which can be tapped

at will. This is important since it has been shown that even the best

and most conscientious reacher is not able to recall relevant student

progress information accurately (Wang, l'973).`,

N4 3

.t.1%. 0- A...Z..



Only a very small portion of the t\otal. CIS instructional

\ resotirces have been used during this field test. In the future, the
\ , -,.

si.... .emphasis will be upon the development of "exception" reports to pin-

point trouble spots and areas of interest *andin using the database to

address instructional design questions. These ,will include studying

the effectiveness of learning tasks 'designed to teach particular ob-
.4.._.4

a jectives to stuotents with certain learning characteristics, whether-

certain tasks are more interesting than others for students with certain

characteristics, 'whether some. tasks require more learning time for

students with specified characteristics, whether rate of learning is

specific to the student or to the task, and a variety of related questions

that might provide some 'answers and guidance to those, faced with the

task of designing instructional programs that are adaptive to 'the,

learning characteristics of 'the individual, student.

44
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Appendix A

4

Flow harts Depicting Logic- Flow of CIS GoN3onents

I A

r

Flow Charts developed by Mary Ebert. Graphics Dorni.Rottman.
_
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Teacher Interaction PrOcedure Student Attendance

Purpose: to record absentees

N.B.: Only absentees need t, be recorded

Procedure:

6

,Student Attendance (Option ttl,

'C'

50 4'

a

dr'

,

3.

"46

,

I-

48
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Teacher Interaition Procedure

1

L

Student History
A

Purpose: to display students' activities (date, task, area, time, score, mastery decision).
.

Procedure:

CA.

Stu,dent History (Oiltion A 2).

49

Output Is
Printed At

-Computer
Site .-

51

I

Activities of Students
For Past Ten Days
Are Displayed at

- The Terminal



Teacher Interaction Procedure

Purpose: to 'record students' test scoffs.

Procedure:

Test Score Becording

Test Scori Recording (Option &3)

Enter
Student
I D

4

I D
Verif ication

.ro

Test
Scores for
This Test?'

Mor*
Tests
Taken

Scores to,Be Recorded for
(name of test}

We owe ass =1
2. Store

More
Test Scores- to Bo

Recorded

- Addition.'
scores to he re carded
for this student. and

,uhlect/

N I. 52

A.

O

50

I

.
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Teacher Interaction Procedure

Purpose: to create or delete prescriptions.

Procedure:

Create With
Dtsplay
Tasks

Student Prescriptions (Option. 5)

Enter
Curriculum
Area Code

4,

Create
Without
Display of
Tasks

Tasks Are
Displayed 4

Select Option:

1. See More
Tasks

2. Prescribe
Now

Enter Prescription Code Number:

1. Enter Code Number Only

Enter Code Number and + (to
make addition to canned
prescription) .

3. Enter Zero (0) Code (to create
unique prescription.

Enter``
Student
I D

Enter
Student
I D

:g4t&

Enter Atiditioh
For Prescription
Or Uniqpe
Prescription

Enter
Curricaluni
A reo.-.Gottl e

X51

-Student Prescription

c9

cription Code Number:

1. Enter Co e NumberOnly
2. Enter Cod Number and + (to-

make addi to canned
prescription) - - - - - -

3. Enter Zero (01 ode Ito create
unique prescoip ion)

Enter
Students
I D

. 53

-6

:

-0
Enter
Student
I D

Enter Addition
For Prescription
Or Unique
Prescription

a

Delete
Outstanding
Tasks

Enter
Student
I D

Select
Subject

Outstanding
Tasks Are

List ed

Enter
Task
Code

AO.
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Teacher Interacti
ti

Task Verification

t ..

:' Purpose: to verify ira-stddent-actually has.completed tasks prescribed.,
". '''.P.

. .
._...

Ai. ,, .

,--..., .. .11'
N.B.: If the teacher indicatwthat the student has completed'a task, tpe task will no longer

appear on the stildent's prescription printdik.
.

Procedure:
S.

Task Verification (Option 46)

11111 Student I D

Prescribed
Task Is
Listed

Specify
status of

(comptete:
incomplete)

Enter-
Subject
Code

111'

No4ask
Recoids
Exist .

a

; Select New
;; jSubject

,, -
°';')" ,

p

o

52
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Teacher interaction Procedure

Purpose: to generate listing of student's' names, IDs, birthdates, ages and class..r

Procedure: .,Student Site List Display (Option 4)

List to be:

O

1. Stored

2. Displayed at this terminal

Student Site List Display
.

List to be printed for:

1. All students at this site

2. All students in a class at this site

For which class?
>

Lists will be tart
in comptiter r m.

,

4

List to, printed for:
vo1 1. All students at this site

2. All students in a crass at thitsite

For which class?
>

.a,

List will be printed
on the terminal:

/Y.

tx

ar .

411

ti



--
Teacher Interaction Procedure

Purpose:

a

to print prescription hard copies for distribution among the students.

r

Pr,escrition Printing

Procedure:

e

Prescription Printing (Option i 8)

Select

Subject

41,

,Spbcify Otitput Form:

1. Store for Printing

2. Diiplajf at Teletype,'

V

Prescription to be Printed for.

1

1

/
Orescription to Be Printed for:

An Students

54

I D
Verification

Enter
Student

D

Enter
-Student

ID

J.

Keep
Last Used

Date?

Enter Month
To Be Used

EnterDay of
Month to Be
Used .

Eater Month
To Be Used\

Enter Day of
Month to Be

---essed

',

Student's name, I D,
subject -and status
of prescription
listed.

Prescription_ sheets

are printed At
computer site.

.1%

.

56
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Teacher Interaction Procedure Long Term History

f

-Purpose: to obtain a complete listing of student's work during the entire 'school year.
.7

L g Term History (Option :=1()) , ).
-

Procedure:

or..

p

o

.6

. ,
o

f
Enter Student 4I)

N

Enter Subject Code

o

.

Output is printed
at terminal site

7

0

55
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l'eache Interaction Procedure Crash Recovery

Purpose: to finish CIS procedures interupted by computer crpsh 6

Procedu're: Crash Recovery (Option F-9) .'"'"

..Enter Time of System Failure:

Hour

Min >

*k

Recovery Prbcess Completed

I

e a

1

.

. ,

I

I

;
58
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Teacher Interaction Procedure

e

.
,s/ Purpose: to enter data accumulated duffing computer down period.

a

Procedure: Batch Data Entry (Option 47)

Batch Data enter for:

Enter clots
number

1 = All students at this site

2 = All students in a class at this site

3 = One or more Students'

Batch Data Entry

Enter
-Student ID

Log file to be:

1 = Spooleil:to the printer

2 = Written to the teletype

.
Monitoring of the Batch
,Data Entry process is
spooled to-the printer.a

»

91

Processing of the Batch
Data Entry ID files is
monitored on the teletype

-

4

59
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57
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Strident In,teraction Procedure ,Student Usage

Purpose: to record student activities (date, task, time,etc.).

Pro cedqre: Student Usage (Option 1)

Computer
Check:

Is Student on
Task?

You Are Working'on Activity st,

1. If You're All Finished With It.
2. If YoU Just Want to Stop ,for Now.

' Prescribed
Activities Are
Listed

C

Enter
Activity
Number.

. 6 0

58 .



Report Specification PrOcedure Minutes Spent on Each Subject

s.

Purpose: to generate weekly reports on the time stticients spend on each subject.

Thii report must run over night and will be available the following Morning.
1

.

Procedure: Minutes Spent on Eactrubject (Option i)

Enter Report Period Starting Date
Year >
Month >.
Day >

'Will.Student IDs be

Enter Student ID

1. Entered by you -

2. Taken from the student list by me

0

1.

End of Sub procedure

s

Which class?

61

I.;
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Report Specification Procedure ./-1 Assignment Completion Rate

Purpose: to generate:Weekli reports on the students assignment completion rates.

t.3

N.B.: This report must run over night.and will be available the follo'wing morning.

Procedure: Assignment Completion Rate (Option

1

Report to be Specified by:.:

V
First Day o1 Report
Year >
Month >
Day >

V

Enter ID

>:

1. ID numbers,

2. By class

3: By site

First Day of Report
Year >
Month 5
Day >

ro

End of Sub procedure

12

0

Firit Day of Report
Year >
Month >
Day > -

Enter class number
>

0



Report Specification Procedure Task Completed_

Purpose: to generate weekly reports on the number and type of tasks that are completed by the students!

N.B,: This report must run over night and will be available,the following morning,

Procedure:
.

Task Completed (Option 3)

Enter ReportPeriod Starting Date
Year >
Month >
Day >

Will Student IDs be:.

Enter Student ID
>

1. Entered by you
_J-

2. Taken from the student list by me'

End of Sub procedure

,

Which Class? .

4rs

0 _
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Figure Captions

Figure 1. Classroom informatiOn System° structure.

) 62

. .Figure 2: Procedure used by child to seirct and initiate an activity, n

Figure `3. Procedure .psed by child to terminate an actiltity.

Figure 4. Example of prescription process follOwed by, teachers.

- 0 Figure 5. Example of studepj pres)ription sheet. 1.---

Figure 6. Weekly summary report of tasks completed.
1

\

. .1

0 .Figure 7. Weekly suminry of task completion rate in each subject.

Figure 8. Weekly summary of time spent in each subject.
AFigure 9. Examples of the short term histatry report.

Figure 10. t xamples of the short term history report.

Figure 11. Summary of minutes pent for individual CIS training' sessions.

Figure 12. Comparison of averkge prescription time between the CIS

and the-pentilpaper procedures.4'
Figure 13. Minutes spent prescribing using CIS procedures; 1976 -l977

school year.

Figure 14. Minutes spent on CIS verification procedure's 1976-1977

school year. .__
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PROCEDURE

PRESCRIPTION
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SITE LIST
DISPLAY

d PRESCRIPTION
PRINTING
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STUDENT
LONG TERM
HISTORY
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STUDENT
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d
UPDATE '
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MODIFY STUDENT
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MISCELLANEOUS
FUNCTIONS
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ACTIVITY

IMP

REPORT
SPECIFICATION
PROCEDURE

TIME
SPENT ON
A SUBJECT
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COMPLETION
RATE..

_ItAsks
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Figure 1. Classroom information system structure. ..
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1E5 NUMBER

> (Type your ID number)

ARE YOU (Child's name)
1 =YES
2 = NO
> Type answer)

YES

DO YOU WANT TO START A TASK?
1 =YES
2 = NO
> (Type answer)

YES 1 NO

PICK A SUBJECT
1 = READING ,
2 ='MATHEMATICS

= SCIENCE
4 XPL ATORY,
5 = SP LLING

(Type answer)_______.

OW PICK ONE THING TO DO
1 = ACTIVITY 1

(Name of task)
= ACTIVITY 2

(Nqmg,of task)
> answer)

1.

OK. THAT'S ALL FOR NOW. B.

OK. THAT'S All::FOR NOW. BYE.

wrerr001.0.
V

*

0

3

ZCY

Ma

-

5igure 2. Procedure used by child to select and initiate an activity.
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0 0

i

0

CO 7

era

44
-

I`NUMBER
> (Type youf D number) 4

ARE YOU.,-(child's name)
1= YES .

2= NO
> .(Type answer)

NO

YES

YOU'RE WORKING ON (activity description')
1 = IF YOU ARE ALL FINISHED-
2 = IF YOU JUST WANT TO STOP FOR NOW
> (Type answer) .

DO YOU WANT TO START A TASK?
i = YES .
2 =_L_NO

> (Type answer)

,

PICK A 'SUBJECT
1 = READING
2 =MATHEMATICS
3 = SCIENCE
4,= EXPLORATORY
5 = SPELLING
> (Type answer)

1

YES 1 NO

NOW PICK ONE THING TO DO
4 = ACTIVITY

oftask)
2.= ACTIVITY 2'

(Name of task)
> (Type AnsWer)"

OK. THAT'S ALL FOR NOW. BYE.

t
rM

. -

OK. THAT'S ALL FOR NOW. BYE.

0

./f

0

00°

4

o

Figure 3. Procedtie used by cliiid\to tern\inate an activity.
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CLASSROOM INFORMATION SYSTEM'

SUB7PROCEDURE:\FUDENT PRESCRIPTION

PRESCRIPTION OPTIONS:

1 = DISPLAYING OF'AV''ALLABLE
2 f .CREATE---WI.TH 0 UT DISPLAYING
3 = DELETE 0 UTSTANOING TWS.

, -> 1

ENTER CURRICULUM AREKCODE:
> 2. 1. 13. 4 , . ,

INSTRUCTIONAL OPTIONS FOR.MATH, lM IMIJ, M13C

01 T TYPED INPUT:FROM THIS TERMINAL

11 = IM13CBOX 1' 1
USING THIS BOX THE CH D MUST COLLECT SINGLE IENES BLOCKS ANO PLACE THEM IN THE
SPACES AS INOICATE N THE CARDS PROVIDED. T HILO ALLLST THEN WRITE THREE
NUMERALS: THE BER OF TENS GROUPED, THE NUM ER OF ONES GROUPED, AND THE
TOTAL NUMBER BLOCKS ON THE CARO. THE CHILD LSO MUST EXCHANGE SETS OF TEN
ONES FOR AENS R.

>0

MATH BOX M1301.

.

MONOAY , 21FEB-77
e""

'1° TODAY -YOU ARE ASSIGNED WORK IN%

&LOOSE AN OPTION:

)..-
-1 = SEE MORE TASK . . , .,-.,

.

, ,:.'2 = PRESCRIBE vow
>1

[ 21 = EM13.CBOX4 1 . ,,
USING THIS BOX THE CHILD IS TO PLAY OOMINOES BY MATCHING WRITTEN NUMBERS (E.G.,
&TENS AND 4,0NES) TO NUMERALS (E.G., 63).

:t ,,

. 0
. ;' .*:7;'

IN *MATH BOX. N113C YOlf *IA FIND A DOMINOES GAME T0. PLAY!! ".,.,
., .'

31 = EM13Ctls'3 '1 . '
,ON EACH PAGE OF THIStAMINATEO BOOKLET THE CHILO MUST WRITE THE NUMBER OF TENS
'AVO ONES'GROUPS ILLUSTRATED. HE THEN MUST WRITE THE NUMERAL REPRESENTING THE
TOTAL" NUMBER OF SQUARES ON THE PAGE (E.G.; 3 TENS 5 ONES = 55). , -. /
YOUR ASSIGNMENT FOR TODAY IS MATH LAMINATED BOOKLET )413C3 "(LB)*.

.C110 0.`SE AN OPTION:
1 = SEE MORE TASKS
2-= PRESCRIBE NOW .

5 2- o#

« ENTER PRESCRIPTION CQOE
2,3 r

STUOET IV .
,

>71111 .., 0.,

. . 0

,Figure 4. Epmple of prescriptioh process faltmitd by teactiers. ' °
--.-N, iir/ 0. 4F ai

0,

e

0

a
r

a

,

0-



ti

-
24681 8MATT--47 SUBJECT: MATHEMATICS

r MM. aim. OM. Sm. AMMO MEM ma. am. mow mow am.: mem

ACTIVITY, 1'i] 41

-- -

CONGRATULATIONS!! YOU ARE READY TO BEGIN A NEW MATH UNIT. -I' ./
-- . . -.).

.

-'FIRST YOU MUST TAKE THE .PkETES-T,,UNIT 13', .1-PrTHE

*YELLOW BOOKLET..

4. 444 .. 444 IMO =MO =Ma. OMB .110 .1.1 Iimfa

4

ACTIVITY; 1 21,

IMO a NINO

01.1 M1. MAO OM... 0.11S

0.0 OMMIP =0 4=NO.P

b.

.

IN ',TMATH BOX M13C* YOU-WILL` FIND A DOMINOES GAME TO PLA-Yl

444 .44 am. . 447

Figure 5. Example of student prescription sheet.
t.
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STUDENT ID NUMBER: 71309
-

SUBJECT

REARING -'

NRS: CASSETTE

NRS: WORKPAGES ,
NRS:READ ALONE STORY
NRS: TEST .

*SUBJECT TOTAL*

,MATHEMATICS
BOOKLET
TEST

. *SUBJECT TOTAL*

SCIENCE -
DIRECTED GROUP ACTIVITY
*SUBJECT TOTAL*

EXPLORATORY a,

MATH GAME
LIBRARY;
CONSTRUtTION
GAMES

*SUBJECT TOTAL*
tP.

''SPELLING
. --UNDEFINED ACTIVITY--

*SUBJECT TOTAL*,

TOTAL

S

WEEK OF. 76/11/ 8

:TA9KSCOMPLEJED

MON
I

TUE WED! . _THU FRI TOTAL

1 1 1 '3
1 - 1 1 3-

a 1
, 1' ''

1°
...,--

8

.
1. 1 1 '1 1

1 1 2

0

. 1

1

1 2 '1
2

41.

-P.

1.-

5 6 7 .6 6 qo

Figure 6. Weekly summary report of taski'cocripletect.
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6 4 4

.111q$ OF: 76/11/ 8STUDENT ID NUMBER: 71309

ASSIGNMENTCOMPLETION RATE

SUBJECT MONDAY- TUESDAY WEDNESDAY THURSDAY FRIDAY TOTAL

A C A C A C A:C
READING - 2 2 1 2 2. 1 ',1. 2

MATHEMATICS 1 1 2 1 1 2 2 1

SCIENCE 0 1 0 0 1 0 0

EXPLORATORY' 2 2 2 3 2 3 2 2

SPELLING , -0 0 0 0 1 O " 0 1

27 TOTAL NUMBER OF TASKS ASSIGNED
30 TOTAL NUMBER OF TASKS COMPLETED

111% ASSIGNMENT COMPLE ON RATE FOR,THE WEEK

STUDENT ID NUMBER: 71401

ASSIGNMENT COMPLETION RATE'

411111*

J

11.

A C (C/A)*106

2 1 100

1 , 2 100

0 0 100

2 3 1.30

0 0 100

WEEK OF: 76/117 1

SUBJECT: MONOAY TUESDAY WEDNESDAY THURSOAY FROM' TOTAL

A

411REAOING 1

\ MATHEMATICS 1e
% \ SCIENCE 1

EXPLORATORY 2

cELLING 1 0 0 0 0- 1. .1 0, 1 1 -_, 66

. 4

. C A

Cc , 0

0 0

2 , 2

C .A C A C A C (C/A)*100

1

0

1

2

2

1

0

2
. .

1

1

0

2

0

0
1

2

7.,

0

0

0

2

0

O.

2

-
2

0

1

1

6

83

'50

100

70

23. TOTAL NUMBER OF TASKS ASSIGNED
17, TOTAL NUMBER OF TASKS COMPLETED
73%'ASSIGNMENf COMPLETION RATE FOR THE WEEK

figure 7.' Weekly summary of task completioa-rate in each subject.



STUDENT I0.NUMBEfi: 71309 WEEK% OF: 76/11/ 8

,
: MINUTES.SPENT ON EACH SUBJECT

SUCECT MONDAY TOESDAY, WEDNESDAY THURSDAY FRICrAY TOTAL
1 . ,

READING '351 0)* 32( 1) 15( 0) 26( 0) 22( 0) '130( 1)
MATHEMATICS 16( 0) 16( 0) 15( 0) 6( 0) 7( 0) 60( 0)
SCIENCE 0( 0) 0( 0) 20('-- 0) 0) 0( 0) , 20( 0).
EXPLORATORY 74( 0) 70( 0) 59( 0) 14( 0) 85( 0) 302 , 0)
SPELLING 0( 0) 'o( 0) ,0( 0) 21( 0) 0( 0) t 21( 0)

TOTAL . 125 1.18,, 109 67 :114 533

. ,
533 TOTAL NUMBER OF MINUTESSPENT ON ALL TASKS
30 NUMBER ClcOASKS HAVING TIME INFORMATION RECORDED
17, AVER/VA NUMBER OF MINUTES SPENT ON,A TASK,.;

*Note: Number in the ( ) indicatethe number ottasks.for which no time is recorded.
;

Figure'8. Weekly summary of time spent in each subject.
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ACTIVITIES OF 71304 IN MATHEMATICS
AS OF: 76/10/19

, SITE: MX THIRD FLOOR CLASSROOM
CLASS:, 1

e

DATE

76/10/8

76/10/8

-76/10/11
76/10/11

A. 76/10/12
--. 76/10/12

76/10/12
76/10/14
76/10/14
76/10/14
76/10/15
76/10/15

.

.

76/11/4 a
76111/4
76/114
76/11/16
76/11/19
76/11/22
76/12/3
76/12/6

.

, TASK
_.. AREA TIME SCORE

PRETEST 28 MATH,IM ,IM28 1:34 12

24_
1 2

10

4..
6

6 :

5PRETEST 28 MATH,IM ,IM28'..- CMPL
12 sri24
12

10

4
6

. 6
) e

.. 5. - .M28A-BKLT 1 MATH,IM ,IM28 0:35
M28A-BKLT 1 - ,MATH,IM 'IM28
M28A-BKLT 1 MATH,IM ,IM28 0:31

CMPL

M28ABKLT 1 MATH,IM ,IM28 0:27.
M28ABILT 1 MATH,IM ,IM28
M2E1BA-BKLT 1. . MATHP ,IM28 1:15-

CMPL

M28BA-BIILT 1 MATH;INT ,IM28 0:27
M28134:BKLT 1 MATH,IM ,IM28 CfVfOL
M28BA-CET 1 MATH,IM ,I0M28 1:30 CMPL
M28BA-CET

1
MAT.H,IM ,IM28'.' CMPL

, ACTIVITIES OF 71309 IN SCIENCE , 4

Xs 'OF: 77/ 1/17
SITE: LRDC THIRD FLUOR CLASSROOM

LAGR LI 6C1.- ,LVLC,C:LA 0:33 .,
LAGF1L7 'SCI ,LVLC,CLA - CMPL
LAGR L9 SCI ,LVLC,C-LA 0:38 4.,
LAGR L9 SCI ,LVLC,CLAA CMPL
LAGR L4 SCI- ,LVLC,d:LA : 0:211
LAGR L4 SCI ,LVLC.,GLA . CMPL' ,,
LAGR L 10 SCI. ,LVLC,C -LA- 1:03'
LAGR L 10 SCI ,LVLC:C-LA ' CMPL, ..

DEC

MAS
MAS a.

MAS' -4
MAS
NMAS
NMAS
NMAS

NMAS.

MAS
MAS
MAS
MAS
NMAS
NMAS.
NMAS
NMAS

.

.

MAS
' MAS.

,

,z)
. I Ei'gure 9. Exai-nples of the short term history report.

- _ . .
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ACTIVITIES OF 71408 IN READING
AS OF: 77/ 1/17
SITE: LROC THIRD FLOOR CLASSROOM

It

.CLASS: 2

DATE TASK AREA TIME SCORE bEC
77/ 1/11 ADD ACTIVITY READ,GINN,GINN ' 0:30
77/.1/11 ADD ACTIVITY READ;GINN,GINN CMPL
77/ 1/12 GROUP MEET READ,GINN,GINN :0:17
77/ 1/12 GROUP MEET 'READ,GINN,GINN CMPL
77/ 1/13 GROUP MEET READ,GINN;GINN 0:20
77/1/13 GROUP MEET READ,GINN,GINN CMPL
77/ 1/13 WKBK ASSIGN READ,GINN,GINN . 0:50
77/.1/13 WKBX ASSIGN READ,GINN,GINN

f
CMPL

ACTIVITIES OF 71309 IN EXPLORATORY
AS OF: 77/ 1/17
SITE: LRDC THIRD FLOOR CLASSROOM
CLASS: 2

77/ 1/ 5- GAMES EXP ,EXPL,EXPL 0:46
77/ 1/ 5 GAMES EXP ,EXPL,EXPL CMPL
77/ 116 GAMES EXP ,EXPL,EXPL 0:53
77/.1/ GAMES EXP ,EXPL;EXPL CMPL
77/ 11 6
77/ 'IL 6

CONSTRUCTION EXP ,EXPL,EXPL ,0:30
CONSTRUCTION EXP ',EXPL,EXPL %, 1111 CMPL

77/ 1/ 6. . LIBRARY EXP, EXPL,EXPL 0:15
77/ 1/ 6 LIBRARY EXI? ,EXPL;EXPL CMPL
77/ 1/ '7 GAMES EXP 0:46
77/ 1/ 7

,EXPL,EXPL
GAMES EXP ,EXPL;EXPL CMPL

771 1/ 7 CONSTRUCTION EXP ,EXPL,EXPL 0:23
7.711/ 7 CONSTRUCTION -EXP ,EXPL,EXPL CMPL
77/ 11 7 CONSTRUCTION EXP'$EgPL,EXPL 0:31
77/ 1/ 7 CONSTRUCTION, EXP .,EXPL,EXPL CMPL
771 1/10 GAMES EXP. ,EXPL,EXPL 0:15
77/ 1/10 GAMES EXP ,EXPL,tXPL CMPL

. 77/. 1/10 CONSTRUCTION EXP ,EXPL,EXPL 0:37
77/ 1/10 'CONSTRUCRION EXP ,EXPL,EXPL CMPL
77/ 1/10 GAMES EXP ;EXPL,EXPL 0:16
77/ 1/10 . GAMES EXP ,EXPL,EXPL CMPL
77/ 1/11' GAMES a' EXP ,EXPL,EXPL 0:32 O

77/ 1/11 GAMES EXP ,p(PL,EXPI. CMPL
77/ 1/11 EXTRAMATH EXP ,EXPL,EXPL 0:20

'77/ '1/11 . EXTRA MATH EXP ,EXPL,EXPL CMPL 1.
77/. 1/12 GAMES EXP ,EXPL,EXPL 0:36

°77/ 1/12_ ES EXP ,EXPL,EXPL CMPL
77/ 1/13

__GA

'GAIyIES EXP ,EXPL,EXPL 0:38
77/ 1/13 GAMES EXP ,EXPt,EXPL .CMPL
77/ 1/17 , CONSTRUCTION EXP ,EXPL,EXPL 0:31
77/11/1x7 CONSTRUCTION EXP -,EXPL,EXPL CMPL

Figure 10. Examples of the short term history report.
r
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.

'COMPUTER EXPERIENCED STUDENTS COMPUTER -NON- EXPERIENCED STUDENTS

. ,

Class

Avera
Trainin

Time/C
(Range)

d

Average No.
of Sessions

eeded for
Training

Average
'Time per

Session
(Range) N

Average
Training

. `Time /C° hild
(Ran *

, Average Np.
of Sessions
Needed for
Training

.
Average

Time per
Session......
(Range)

.

.

N .

Kindergarten
,

-
, .

- ,

(15

22.- 50

30)
. ` 1.50

. 5
=

(101 20) .
2--

Fir t ,

,

. .

-

.

19.33 .

. (10 - 10)
.

"

,

1.33

.

'
14.5

(1d - 20)
9

. ..

Seco d
/

10.60

(6 1- 5) /

.

1Q.60'

1(6 - 5)
. _

-,

.

. .

, 4,

. .;

,
5 t

. -
-k= 40 -

(25 - 55.1. 2 .

20r .,'

(10 - 27) ''`-

1

.2

.

Third
4 ,

, 71.29

(5 11)

''-;*..,
°.

1::

.

.

.,
7.26:

(5 ? 11)
I. ,

..,,,,,
.

. .
-

° 22.33
:(22 - 23)

-

is

1
'
-

22.33

'(22 - 231,

..

8.74 .... 1 8.74

.
, 12 26.04

.641

.

1.46.

.
-

Ai 7.96
.

16Totals

,
Figure 11. Summary of minutes spent for individual CIS.trainingsessions.-
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# of Students-
Prescribed for ,

Ti .

Involved . Time/Child

Computer PenCil-paper s Computer Pencil -paper Computer Pencil- paper

%la

,5 26

F

12 19

50.82

40.82 , . . 77.5

41, 66 _

%.12,5, 69:5

V

'1.69 .'

3.23

5.13 2.82.

3.54 3.68

Ht"

-Figure 12. Comparison cif average prescription time between-the CIS and the pencil-paper procedures. .
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VS

k

Average'minutes
spent on verifying
task co'mpletions

Month per day:

Average minutes
,spent on verifying

v task completions
per child

November 32 30:55 .95

December 36 20.70 .57

9 Jabeiary 38 23.76. . .62

_ .

Figure 14. Minutes spent on CIS verification procedures 1976 - 1977 school yea` ?..
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Month N

November( 32:

December 36

January' 38

Average minutes
spent prescribing

. per day

Y
Average minutes
1p.ent pr scribing

per chil

)Figure 13. 10 'nutes spent prescribing using CIS procedures, 1976 - 1977 schocil year.
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