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‘on basic’skills (reading, spelling, math). and an exploratory ¢
learning\ program consisting of art, play,(conceptual games, and
activitdes which develop social and self-mapagement skills. Factors
considered in designing thé system ‘vere diajloqué characteristics,
response tlme of the computer, amount >f teacher training necessary,

7 and control of errors and System failure., The ‘class of students in
which thif program was implemented is made p £ 50 children from
five to elght years in age, twqo teachers, a one instructional aide.
All were given instruction in the'use of th emputer terminals

‘. f{typevwriter-and telev1513nhdlsplay types) which are located in the
classroom. A’ teacher assigns work from tlis presgriptive. learning |

i curriculum to each child on a weekly basi Children' may. selegt their

X~ ovn activities from the exploratory componemt. At the end'of each
week, the teadher. obtains the student hi y report from the
corputer and meets with’the student to ss his/her progress.

Inltlally, more teacher, time.was requiped fpr'cIs. planning; however
. this decreased' as they became familia ith) the +pr ams. Stuldents
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Intr oducgion ¢

‘ . 4 2t /
The recognition that s¢hools must serve children of dif-

.
.

, : . . -‘- : -
ferent abilities, experier;ces, interests, and social backgrounds has

ARy

" led to-a §usta1ned and growmg mterest in 1nstruct1ona. progra.ms able
.. / . s L y
to a.da.pt t ind@vi&ual differences. "R-_écog,niz.‘ing a.lso that contmuous .
) : ' Tl . o
" le'arning is required in 'a changing technological+society, this interest

‘. . '

-7 A . I - . . \ . N . . '
’in adaptive education has often been, coupled with an interest in instruc-
- - 3 . »

& . M ' ( ‘

tipnal models that seek to enhancé the 'abiI.ity of students to plan and

~
. -
’

manage their own Iea'.rnir; . . In the develo ment of (uch a pro 'ram, it
: ge ! g BRI $ p g -

> . . . *

is necessa-.-r-; not only to prov1de a var1ety of educa.t1ona.1 exper1enee§

\, . - :

< tha.t are adaptive to fnd1v1dua,1 dlff.erences but a.lso to ensure tha.t the
KO » ‘ R ¢ i
instructional alternatives are e”f_-fe;t_ive and lead to the successful
R Y "" . et ‘e .
acquisition of ess&ntial skills. o : ' .
' v o Y B . , LT
- The progra.ms\fwhi'ch have been.developed to meet these ob

[y
.

. o . . . - AP
jectives and the classroom procedures they require often impose an

forr:datmq ma.naoement burden (e. g Pro_]e,ct PLAN (Fla.naga.n, 1970)

H \

IPT (Lmdvall & Bolv1n, 1966) IGE (Klausmeir, 1972)). The teacher

- . ¢ ;

t10na.1 decisidns. In a busy cla.ssrovm and witbqut rassistance,
) » o I

b . ’ P \ > / .
/eacher often is forced to make decisions after'only a cursory examina-
. - Y. » . - .
t

ion of student past pe rforrria.n’cje and without adequately con/side cing the

Y




o . ¥ ) ):
1nstruc;t1o lo t1ons tha,t may Qe a.va.1la.b1e * The, result is a loss m
n«'fl P Yy
~ Ny - ' -

1nd1v1duéhza.t1on and 3 poor ut111za.t1on of the r1chness and var1ety(of .
( s . . < - ;
\ :
the curr1qu1um ‘In other areas of our society with similar informa-
L o . e .

. tion manaj.\gemza”nt problemss, the computer freépiently hassbeen employed

! ) l(/ - » -~ . Y B
to assume the clerical burden and to free individuals for decision*
‘ - . ‘ . N . )
’ - . - » ¢ %

making and;higher.order fdnqtions. The,Classroom Infermation

<
.

. S;rlstem“i's an effort to bring this Qechn‘élogy to bear on the problem of ‘ .

e 1 ~ N .: " - 4
s . .} . . . P . -
managing information in an individualized clas;oom.

h

\' . " The Instructional Prégram

,\T.l'xe'~§la.ssroom Information System (GfS') o\i)era.tes in, c'q;n- =

! 5l : = . @ Y
junctiofl With an individualized instructidon program developed a.t the )

’

« " . - i -

Lea.rnmg Research and Developrr{ent Center (LRDC) at the Umve.rswy'
‘

{ ’ \ - -

of Pittsbirgh. The program is de signed to prow.de an env1ronme§t

. . ,_5\"‘,

that is adaptive-to indi.vidha.l differences cémbining the advantages of -

.
. d ’\ ‘.

a structured curriculum for basic skills developmgnt and an‘open )
lea.rnmg énvironment for pe,rsona.’l and soc1a.1 developmént Spqc1a.1
- ) . Cwe

emphasis is pla.ced on developmg each ch11d's self- concept Yand conf1—'2-
( v . - - o:t'a;o
dence as a learner and in making <,cla.ssroorri.a.ctﬁ.vi.t;,y‘?-a.n -1ntere sting

A (¥

EELA - . .

.. ,and meaningful experience, .

< L
4 .

¢

/"’I‘he program 1nc1udes two. curr1cu1€r components, a pre—

/’ b4

g N .. .o . ,

" scriptive ea.rnmg component .a.nd an exploratory/lea.rnmg component'

ERI
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- Sc¢hedule 'System

. \ T . ; ‘ Id . N .
: N N N w N t o . . M
The prescriptive learning component focuses on basic skills and

4 N B
4 [N

consists of individualized curricula de’velopedua’.z LRDC including "

- .
' - -~

- IQdivid\J:alized' Ma.themg.tics (Lindvall & Bolvin, 1966), 9ndividualized

v Sciénce (Champagng'& Klbpfér; 1974), the New Primary Grades ‘ N

Re’a&ing. System (Beck & Mitroff, 1972), the Early Léarnir;é Program .

’

- (Resnicic, Wang & Rosner, 1975), and the Individuali'zed Spelling and -

o, . \ ) " <

. . ‘o 1
Writing Ratterns Curriculum (Research for Better Schools and the - :
. " L3 e .\ . , - . .. B R
Learning Research and Development Center, 1973). Learning activities 2
0 LY * *

A . y . e
within tﬁ@s prescriptive component are usually 'prescribed' by the

» a L . - . I . . ) ;
teacher based upon a'student's c}iagnost{c test 73*\11!:3. .t

/ ’ Yo ¢ . . » — 4. i
~* , The exploratory learning component consists of_more‘0pen‘-'
N - . o .
ended activitie s;that are genefally” selectéd by the student. These - ’
- . . :/ . . - ‘ N -‘ . \ i f\ . . ¥
activities stfess thé integration and application of skills acquired in
Lo e R 2 - . J

¢ the pfescriptive‘component and the developmer;t of §9“cia.1 and self- . —T‘

e . ’

management skills such:.as cooperative interactions with peers and
sl o , b o e A cos ’ 7
- ‘the planning of learning activities. 'I‘yp1§é:1 exploratory activities .
include’art, sociodramatic play, conceptual games, compiter pro- .

L

- " . grammihg, ahd creativé.writing (Wang et al. , 1973). e - \ .
! : : . : . - o . 1y : . 1

"

- . .7 In addition to the two curricular components, A Self-
~ . - Ty . =~

(Wang, 1974, 1976) for planning. 1¢,arnin‘g, activit’ies‘ e

- a
» -

. ,» is {n use. The Self-Schedule System is an insti'h‘ctiopal-learr{ifhg .

< n L d

o R SR - e
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» . o7 . 7" . ’r” - Lo . . . ‘\‘ \ . Y
» ’ .
< management tool des1g'ned'\o mtegrate the structured\/p,rfesemgtwe . N
- - \ Iwo o
. learning compbne t for basr‘c sk111s 1earn1ngc&v1th the more loosély . -
" LN . “ . f .
R structured explorato 1earn1ng g)_mponen In add1tﬁon, the system’ .

A
A\

“ prov1des studé;nts W1th;

- ¢ .v«,

-

to plan and succesztu manage, their own 1ear

>

¥ - i i

h ]

-4

5('.

learning activitigs:

v

2

Students are

A"

v

oPpoftumty toxdevelop the\sk111s nécessary

g
s reé ai"j“ding whbt

o
(]

’

\‘ * . -
len the various activities will be. - _ =~ -
%3;- ) ' . . a J . - R ‘)‘—‘ N N
c:arried‘,\out. A1though some of the what the student does in School "N

", b4 ‘ " .

\ W111 be preScr1bed by the teacher on the b,a51s of diagnosti)ytest resu1ts .
' I A

\\ ' . J o~

nd 's'6'me‘*:;vi_11 be o

v v

some w11L be de cided by the student mdependentiy,

* -

dec1ded Jomtly by the teacher and the student

v

Wt

’
¥, v

. The'Classi‘odm Information System. = . - .

L 3 - - .
N L - N, ’ o RN . * © e
o e . . : R VRN DI .. . . . Wt -
Obje ¢tives L R . - - -~
' ' . : X . .
. - o . N . .
t ! . "

e The Classroom Informatkn System is des1gned to serve : . /

-

R . . . ' * ty

‘e [t4
. e
LT . - - ‘ J

three £unct1ons. ) The mpst m‘lpogant 1s to make a.va11.ab1/e to the‘ ‘ . . :/

\ teacher a set of computer based 1nformat1on management tools to . j

- ( ’ . ' . ' h
- . . .t . - I '

. replace the emstmg \and cumbersome paper and penc11 procedures. . .
. a -
. 2 . e . s " —_ “
. - 4 ) | »

“The system is also de signe_d"to,assi,st in the ma'n‘agem_ent of student e e

AN P oy o Do, v \/ .
LY. ~ T . . .
Tlf-Scheduhng joy prowdmg a facllity wh1ch austudent can use to d1s- '
3

*
- n : . -
i .

play ,and se1ect 1earn1ng act1v1/t'ies anf | to record mformatmn on progress

""1 . . /

. ~. N . RN

w1thm an activ1ty F%,nally, the CIS is des1gned to colfect detailed and




-

l ’ ‘.. . , , - x . - . o, . . .
comprehenﬁs@;ve student perforrhance ‘data to support research’on -cur-
° ¢, - . < .

AR

(3 ’ - - - - e . .

ficulum-design apd classroom processes.

. S v ot N . -~ .
| - ' 4 M ' .

® ' A . . . . .. . -
E The informatjor management tools provided to. thé teacher

3 .Y . , — . :
are inteénded to supplant, rather than augment,  existing procedures,

) v h * ‘. ( . -

e : ) - --‘ \-h -
- This is a geparture from earlier efforts {Cooley, 1970; Cooley°&
N

f .

Glaser, 1969) which were intended to'augment the .informatiion-méinw. -

. - ‘- \ [ ‘

.

tained 'by hand. In contrast, the C1S replaces the ‘existing paper and
' ' IS ‘ - v M * R "

. . ", . R * N
pencil procedures with a more comprehensive and fl(;xible compuger-
. ' ] ' N . ~

i .

based disZipline. In a.§d£.ié:'on to p],;_bvidj.ng a number’ of.miscellaneous
o ¢ o ' . : i
. : 4 | LI . i - oo
Support topls such as attendance iFgcording, the CIS'enables the teacher
£ 4 . ' ‘ ,\ - - : ) N -7 - ¢

.

to quickly retrieve informé.tion on student pe.fforma,nce, to-display and
browse through pos#ible instruectional activities appropriate. to the

L 2

Py

‘ pu——

4

. o - . - . R . N N .
student, to'write' and store grescriptions, and:to request one of a
. . = v, _ ‘

. . A\ - ‘ ) - . . . )
" variety of lo’ﬁger term reports., With thé exception of th® more com-

‘: C PN ‘ - &y . - ’ ‘
prehensive'reports, all functions are immediately available to the ~ °°
. ‘ . . o . ‘:/ ¢ o ) .

teacher through terminals in the classroom. Student acfvity informa--, * -
- — LN .. e, N 0t . -
) .- ] ' ) " "’ 0 ’ - ?-’ . N
tion entered during the day is available ‘as $oon-ds ‘it is éatered so -
that activity reports are alway$ current, e
] . . { . -

’ .+ The gflf-scheduling coifiponent of the System fs -designed h
v . . - . ‘ . 4 ) -
to enable stp?ents;_-t.o display alternate learning a.,c;tivwities, to select and

v \J - ’ -

4 - 1 4 ’ »

initiate an activity, -and to retfieve and display progress’data when
. ' . c . s . S - .

[ o
.

.~ .
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. . oL | ‘
‘as a large "minicomputer' or what some refer to as a "midi, "

tabulating cards.

,obje cﬁ;ive;i‘s to make

'\-b-

planning and inaking decisions abput their own le'ar'niﬁg. A'primary ..

. -

- ‘_._\_4\ - ...;_
s « N N -y
o »

the se procedures simple.and understandable s
) e : :

that young children with only minimal ‘reading skills can opérate the - /
. . N . ‘ \

. Y,

3

- .

’

i'éyst:ein Without adult‘intervéntion.

.

' To meet the needs of the researcher, El'ie CIS is desi_gn'ed

to collect and mg.ke avaj.la.ble detailed student activit}; data. The CIS
- , M s ’ + . -

routinely records the time when learnirgtevents occur so'that various

e »
-

rate and time studies can be conducted over long periods without the, Co-
need for observer§ or punch c_'lock 'schemes,’ Possible studies include R

investigations of student le

- . . .
o

arning progress patterns, self-schéduling = | .

choice patterns, assiénme"\nt cempletion rate, and time spent in self-

selected éctivities. ~Full ﬁreséription data are also stored for use in

.
. ~

’

studies on the application of the various curricula. "'
' , 1

. N N

The Cnmput@/Systerp

' - The CIS s&stem operates on a‘]jEC PDP-15 computer . DY
L ’ N . . ) . ‘ R . - v
located on-site in the LRDC building. "The PDP-15 cah be described

' In

v i ¢
\ CI

addition to the cémputer, the S}}Stemh includes three disk drives pro-

i . . ] w . . s\ ’
. - ., R Wy
viding auxiliary storage for data and.programs, a h1ghtsgeed printer

14 . Y .
N 4 4 ~

for the fast printing:of reports, and a_card fea.dér forthe reading of .

: ‘o 3 &
Individuals interact with the computer through

‘» . N AN . . »

. hcd

(&




R

L4

L L ; rol ; )
computer terminals located throughout the building and at remote
. B - '

. . . -
. .

- . sites, Several ciifferent types of terminals are useﬁ including

[

\

. . ‘ - ) -

typewrzter-like terminals from manufacturers such as Texas Instru- .

-~ -

B

ments as well as telev1smn like d1s/;;1ay,terrmnals fr om the Datdpoint

K Corpora.inon and DE.C. . The terrmna.ls lo;ated in the LRDQ buildi‘){xjg' ate

directly wired to ,the computer, and the&%emote term- nals accesds-the

compﬁter/.‘through the telephone systern,

.

.
~

DuTing the ‘typical working day, from’l5 o 25 individualg .

at terminals may be interacting with the cdmputer and writing or.
r, ~N L ': > . I . -
] ' . D . .

running«computer programs. This ti;;ne.-.sh-a.ring qé.pL.bility is made -

»

spossible by a p‘erma.nently; installed master progra. ,f or ”opera.tmg T
‘ ' * e
system, H cal'led ETSS for Exper:.men&a.l Time-Shari J;g System

< “ <

(F1tzhugh, 197 3). ETSS was developed at the Center and enables the ,
. ) . + . .o’

single PDP-15 cofputer to simultanecusly support ajj variety of appli-

. : | .

cations (-:Fitzhugh & Glaser, 1975) including psycholo g"‘ical’ experimenta- g

.-
)s research on

-
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s

. HumamEngingv‘ering Faf:tofs in the Design of the CIS

. 'a.nd an unwillingness to adopt new procedures barticulp.'rly if those . _—

:

¢ ° -
‘ .

Human engineering factors must not be overlooked when

”

M . . X 3 L3 . ! & . - - & . :
designing an interactive computer system. * This is especially true in
., ‘ - . . ,

it ) N .- V. : . A
new computer applicatigns where there often is a resistdnce to change

° ’
. . F)

]
v LY o K
¢ \ . X4

‘ procedures alter normal patterns of work.. A cempuf’ébbased system

» 4 .
for the.classroom that is difficult to use, that is improperly paced, ar-
- . . K . * -

which disrupts normal classroom practice will not be accepted and

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

s o ) . . . . 3 .-\ 5 . .
with earlier syster};ls emphasized this need to be sensitive to human
19 b R 5 - R N

eng!inee ring faetors, and these were carefully considered dui‘ing\thes

.d?siign of'the;dIS.: ‘ < , - ) ~. '

N Y

’ ’ : ) . &
. \' . . > N .
The factors,considered fell.m four areas, dialogue char- .

‘acteristics, response tithe;, teacher trainihg, ‘and error and failure
.. L . ’ . /
contrgl. Dialogue dharacteristics refer td those factors affecting the
C . . * ;. . K
'rfa.ture and format of the dialogue betweeg the user at a terminal and .

~

. ) N

B . i . v . N .
* ‘the comiputer. With tLe CIS, our objective was to strive for simplifi= E

[y

.
=

cation so that -op'era.tio.n of the system would:;be largely .self—expla.na.tc;ry. °

3 . P N I
» H
- - >

i, :
For that reason, a '"menu' approach was adopted (Martin, 1973) in-
L - X
- N ~ N , 3
which the uder is presented with numbered options and specifies an

—
> . . . >
L] o

option by typing it's number. A natural Janguage approach was felt to

.
»

14




.

be impractical because of the technital and sema’ntic‘problerlns in-

PR ®
-~
. ’

volved m programming the computer to tinderstand eveh a re’striéted‘

~ . ‘

. : / ' :
English (Yngve, 19%4), #Similarly, a system in which the user would =+ ..

. . -

* . R ~ ) N ok * ) . '. ’ I +
. be required to enter commands’in the form of mpemonics or key words

- ’ '
was rejected because of the greater-time and gffort necessarypto learn

- - - ’
~ . »

to operate the .'system.

- \

. ’

-, 7/ 3

.
. \

~

o - A disadvantageof the ment approach is that the presenta- .

.
. N . \
4 L3

*tion of options require$ the display of hqor,e t\ex‘tstha‘n is practical on .

- - .

. terminals with a slow display speed, 'Ehis impli‘e'is the ne'ed.fc;r- fdster -

*

- . . . . . . . : .
“te'rmma.ls which, in turn, require a faster commumca.gmns link between

. - 3 . 2

th'e.computer"a.nii the termipal. - Speeds above 30 characters'pe.'r Second

A} L] -
© ‘es L4 R

'generaily preclude the nsé of dial-up telephone-lines end are.only pos-
er, ectud :

. - S e .

sible with specid} é.hd I‘n-'ore costly telephone equipment or if the com-
N ! ' . o . v . ‘ .

puter is on=site and the telephone syStem is avoided entirely. The .

~latter is the case with the CIS system which uses’ 120 .character per -

[ ] “,".

. N . ¢ - ) _'ﬂg. ’ . N .
second display terminals ‘which could not be operated at sites remote
‘ ] N 1o . - Q:,‘? . .. . . . X m
ayw ot N Ny ol % I o« * . s N
. from the computer -without 2 significant telecornmunications expense.

s . . -

'

In addition to (s'e'lf-eécpl.a.patery operation, t.lgeldes_i_gg of the
CIS user-computer dialogue 'wa.é,guided_b;r a number of other objek:_ti:res.".

e
] ° ‘ N '

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

[ ] . . Y
L1 s .

play and tp use simple, common English terms. Dieéplé.y formats'were  °
T s e “+ . - i

/. 3 o
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! . NN
. L‘ . « & Qa ‘s 10\ !
. . . RN . . . =
N . » .
v {
.. - . . ) L .
- . v ’ - % .
ot - T * ’ . . e3
‘ "ﬁ s Y - b ) . ~ -
. standardized,; and unhecessary information on the 3créen érased \)'
. T ’ » ' R . L

whenever pos:‘s{ble. Fdr .example, error messages indicating faulty

4 - . ’ . ¢ : ° v a ~

: ﬁ%_'_g_r\incb_rrect;: input appear for a 'short period of time.and are then ,'
R, . ~ .7

[] . N N . oL . \ . .
' erased. Finpally, the user is required only\to enter numbers followed '
’ . - -

S by a ca.rria.ge return with one limited exception to be mentio}xed later.

. v . \\ . .- : T
~ Th1s makes one-handed opera.t1on poss1b1e and reduces keyhoard B
:'!

- B ! ) * . ' * @ .
' . search t1me which is prarhcula.rly 1mportant with ch11dre.n who may be
: e - v ‘ : S T
" unfarmhar with the keyboard la.yout L. . T : - N
. \\\ > - 4 ¢ R ~ . . - -
) :\.\\ —— . \\ ' —_ . N : S
Respo‘nse time was a.nother factor that was consi.dered aqd - :

"~ i . .

: ‘ . . ) .
whmh‘mﬂuenced ma.ny technical programmmg de'c‘131ons durmg the
” e ". ' e ‘ . : ’ 0 * - -~

’ implen"xenta.tion of” the _s'ys.ten“x. The imp'orta.rfce of‘re 3ponse timeis -

¢ Ve o . 'S ot N °
easily overlooked,” especially;when the tomputer-based procedure

. f ot A\ N . ’ 7 R ’ . S
. A P e .. : N ' . .
_ ¢ .may requng)ess tota.l elapse Afire than the non-comput;er-ba.sed v ’
d . & S - R O . - oL 00 - .
' [ - . . * o L, 2 \
procedure it reglﬁf‘ces.. Howeve » it is a crumal fa.ctor 1n all inter- ¢ ,

' e
. I .

ﬁtwe‘ sx‘sterr;s s1nce menta,l eff1c

¢
IR . X

,ncy does.not decling lin_ea.rly ae‘

Oy . r'es‘ponse.’tin'ie ificreases'but rathe.r';droge dramatically’ when ‘dela}; . ;

. . . . - [ .
¢ . . ' N ; . .- ——— Y . . . . - LY
exceed certain thresholds (gvﬁller, 1968).~ ,Cgenera'.lfy, delays beyonld
- .‘ N ~ N , L J . ¢ l‘ ® . .. . . . X. * —~ * . . s -
two séconds, tend to dé stroy -the contfj.nuity of ‘avdialogue and are . ' .
N R c ooy ca s
' p'arti_ciilarly disruptive when the individual is required to retain sub-

stantial information in short term memory .for the dura.t1on of the ~.J

. 14 ) ' l .. ~ - ‘. B v
) - T
[mteractlon. Dgla.ys beyqnd ten secorids are usually not tolerable if .

- . - . -

.. .

the dialogue is lengthy. . . : . - -

..
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N “Minimizing teacher training time was another impdrtant.
. . " . » i
> * t, . \ ! - . [}
' objective that influénced much, of the design of the CIS. The menu o )
. = . R '-“ V: LY . . .
A .o R . ’ R . * . LI v b
. 'approach mentioned above was adopted, in part, because of it's . 3 " .
LR Y 4 n M . . ',‘ . . N . -+ - t 4

« simplicity and se_lf—e'xplan'atory'na.ture. Since' the CIS is to be operated ",
h ’ 5‘. : S ', . . "x. L, ¥ <
by teachers and students direcfly and not by intermediaries or special-

- . -
~

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

- v - hd A

[
* + -

is essential, - It ts also unrealistic to expect a busy and frequently
~ ® L ‘ .
interrupted teacher to sit at a terniinal and compose and enter a string

~
-

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

N L. Coe
tion and also leads the teacher thré‘ugh,thgiinter'actien%y presenting
successive alternatives statgd in simple,‘ dire:»g‘t,English.

e . - -~ SR -

) ~ . . ’
Finally, a concern for error and failure control led to a

- -

> . g3 M
design that is highly resistant to computer o» usér (teacher or student) -

errors. 'Computer-errors usually occur as total failures, or ''crashes,"
4\ ’ - ‘ ’ : 7 .
when the system abryptly halts. Fortunately, the computer system that
, is usedis reli.a.ble;w however, the CIS was designed to ensure that there
would not be data loss' or database disrhpj‘:ion should the computef'\ fail,

. . .
. .
- 4 3

fAlthough computer failures are rare, incorrect input from-teachers or ya

-

Students occursg frequently as ‘might be expected in a busy classzoom.
. L ' $ . : — s
The CIS pgrforms reasonableness and correctness checKs on all input,

v .pa.r.ticula.rly that entered by studerits, For example, students identify w

N
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*

themselves by numbe{ The CIS re Sponds by d1splay1ng their name

‘ \ and asking if they are, 1ndeed, the person- shown, 'Procedures such-

. — hY

_ as this are followed throughout the CIS and ha.ve—resx'ﬂted-in—a—design'.

that is largely-immune to the effects o} the occa.siona.l vtypo or fe.ulty
inp\lt. " N ) ) )
: ‘ e < .

@

Acgquiring Classroom Data On=Line . /
- . ! e Ly .

-

N ' Comp\{ter—bised information management systems are

e \ . —

o

usually developed for appl1cat1ons in which the amount of mforma.t1on
e - g .

to be managed is large. Frequently, the orig'ina.l entry of the data

El

into the computer and the uy:la.ting of data are'sizable tasks that ofteh
N 4 i

ate the dominaht factors in determining the economic and operational

N N
PN . “

. . . R v .
feasibility of the systern. Computer-managed instruction (CMI)+is no
H— : i . -
exception. Although many agree that a variety of poténtially useful

r » .
. . M f

services inight be provided by a computer if timely and deta.ileg data

* on student berformance were available, there is the persistent problem

4 N Al

& ~ b N ) )
2 of-how ta enter the data quickly and a} réasonable cost, A variety of |
- ¢ h . _t 1 'Y *

methods have been tried including optical‘ and mark sense scanning by
” ' - d =] : .

ma.chine of test or work book' sheets as well as the manual entry ofy

[y . 4

. 4
data. by. teachers or’ teacher aides through computer termma\l)s. None

v g = . —

-of the methods used to.date are wholly sat1sfactory if it is desired to

Pl

¢

, ~—  1metain detailed dafta, on student activities and make this data a.va.ila.hle
for immediate u/se.‘ ‘ ’ T
- - \ . .
. =
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Most of the experimental CMI systems that have been . e

devéloped can be viewed’as telemetry systems., Data are collected

on recent student activities, entered’into the computer, and reports e
T . \ )

. - LN
4 -4 hae 2

produced at regular intervals or on request,’ Classroom practices are
¢ / 4 1

- o 3 X
’ .

v

.

The ente:ring and updating of data is another burden that school per-

_) - ~
essentially‘unmodified, and the %omputer operates in an adjunct role,*

- LBy ] -
5

i . - . v . ® " .
sonnel must agsume in addition to existing procedures,

«
-

In contrast, the Classroom Information System is an

attempt to integrate the complter into

]
. ’

the ’cla.ssr.oom with no additional

ovérhead ih time or‘effort, Paper and pencil information management e
. . , . N : L 4

» ~ v e

procgdures,are’ largely eliminated and are replaced by.an.easier to - . .

.o - | -

n"lana.ge and more flexible computer-biased system. Most important, (

data entry as a separate procedure is effectively eliminated,. Rather -

. »*

: : TR S
than functioning as a telemetry systein passively recording‘data,. thé

« . . . s .-
computetr plays an operating role if the classroom and collects data

—— ~ + ' - E }

€ .
on instructional events as they occur. This approach is referred to as.

{ -

“transactipn ‘tvent recording' .and is the basis. of the computer systems
now'in use in many retail stores that are connected

. i . + . .

S
. .

to cash registers

and collect data on purché.sea. ’ . . : R L
' , i : 4 .
The CIS is integrated into the instructional process at two _

key points. When developing individual student prescriptions, teachers .

"~ -
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.
-

.

<

- ' 2 ‘ L.
'+ .. use the.computer to retrieve student performance histori&s, to dis-

N

\\ .

L

-

- request.,  Data on studenkactivities are
' -

-
1

4

playﬁava.ilable instructional opi:ions:, ,_}é.p,dl to write the prescription

]
—

- Se

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

is then stored in the CIS database and later printed in hardcopy form on

W

-

similarly acquired since the

N

. “ ~ —~ ) .
student uses the computey to J'Select,a.n Myity as part of the Self-
5 P 3;5 ity P C

Scl'iec'lulin:g System. The st

o

A
udent in

A~

-

]

forms the computer when the selected

learning activity is begun and when it is complete. This is subsequently

r

verified by the teacher. who enfe

H . ]

oo

e test scores if the activity was con-

. ‘ - i ' 7 < ' .
A;d with a test. This cycle continues throughout the day as a natural

-

,

part of the instryctional process, The result is the acquisitkic;n of

detailed and current data on st

v »

o

N
ﬁ%ﬁ;no additional overhead.

e

The CIS St;'uctu re \

e}
&

*

\

udent and teacher activities with little or

-

“ U
, . .
L
' .

-~ - .

« ‘The Classroom Information S))étem is structured in a tree

fashion.

(Martin, 1975) with the "root"

- " .
bazlanced" since it is not symmetrical, The boxes in the figure repre-

. -

Shown in Figure 1, the structure

»

P ES
is an "unbalanced tree!
& ]

of the tree at the top. The @rée is Mun-

>

-

sent CIS components that are reached by branching down the tree”

Jbeginning from the root.

~

- i
At each decision point, or, node, ' a menu

is displayed tosthe: user at the terrp;inal listing alternative downward

s, *
- ¥ ’

- -

' o
~ %

» -

"
W
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.

. . . e oA . ~ '
branches. -The structure is referred to as a tree,| rathdr than a

- - T .. P

"network, ' singe each node has only one higher order {'parent' node.

Consequently, there is only one unique pa.t:hwa.y to each CIS component.

- . . N ¢ - . ‘A. o

.

. L

'‘By bra.nchmg down the tree, the user rea.ches a CIS o} ocess;.ng module

"

»

respons1ble £or a CIS fun,cinon such as prescr1pt10n printing ox' student A

~

attendance recording. ’I‘his Jbranching process is not as laborious as it

A i P

may appea.r since the "CIS tree 1is only two to five nofles deep with most

- * »

processing modules reached after two decisions. « Figure 1 depicts only

the first two levels of this structure.

1

Each processing module at the base of the tree is self- o

contained and may be thought of as a separate computer pro ram although
g p f 1% g g

»
-

some of the modules are grouped together 1Jto a 'single progra.m for
3

dmplementation purposes, If all the procespging modules were to be

o
< ':\

sm'xultaneously res1dent in the- memory o£t: e comput:er, they would
. /
re‘qu1re nearly one-half mill‘ion words (lS-l)it’ w_‘ords) of memory, far
. ) ‘ e B
exceeding the ca.pacity of the machine. Since 7’he' CIS was designed to * ~
- . R ¥

use no more than 16, 000 words of memor,y at fny one t1me, successwe

. modules are retr1eved from aux1ha.ry d1sk stc/:ra.ge and are brought into

’ -
.°°

T I AR ‘ :
. main hemory as requ1red overlaying the module currently in use. ., -
'S : - ! . ’ ”

"This overla.y1ng process ‘happens ra.p1dly and usually occurs each time
[ - » .
the user at the termiral selects a dowrzxwa.rd' branch from a menu,

-

s fe “ - , L)

o~
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\ The user_ can also qu1ck1y branch back up the tree by"r\t 7

spec1£y1ng a branch and by.pressing the carriage return key alone. o

This causes the CIS to present the menu from the next jg'ghest ngde."

B “ -

Succe ss1[ve carriage return keys re sult in successive upward branghes )

. ¥ M S ’

unt11 the root .of the tree is reached., At any pomt the user-«can alsg

‘/ . \./'\ a% Q
| - .

press a Spec1a1 key to request an 1mmed1ate branch to the root, avoid-

ing all 1nte1x\med1ate nodes. These branch1ng rules are un/1versa1 to the
R s

DN o \

CIS except for, those modules. with which students 1nteract These ,
N

~ - .

modules are loaded by the teachey in the morning and operate ‘through-

~

out the day 'I‘o prevent students from 1nadv&tent1y ”eScapmg” into

other parts of the CIS, ‘the normal upward branching rules do not

prevail, and upward branching is controlled by.a special code known only

’ .

. F ] 0)

to the teacher.

The CIS Database x . - - S \

LN

The CIS fn'anag_es a_v”ariety of data o’rganize'd into several

databases stored on disk. In addition to.a nurr‘iber’ of miscellaneous

- « ) - e . )
files, data are maintained on each CIS user; on each schopl location. ..,

) -

‘where-the CI3 is runni'ng, on the curricula'in use af each school, and.

N
’

- on the act{vitiesa‘of each student within a school. The logical starting

' ' h : .
L 4 /
po1nt of this’ data structurehs the user de scr1pt1on file deScr1b1ng each
/

- - . / ' ; -

'CIS use1:. TWhen a person seeks access to the computer, an 1dent1£1cat1on .

LN




* number is entered which the CIS subsequently uses to retrieve a user
A ¢ . .
description file. ~Since the CIS was designed to operate potentially in \\
. : e -

more than one school, this file specifies the school, 2 number of other
, e ) R < oy N R .
i 4 - . A NN ‘ .
parameters de scribing the user, and those features of%hqjCIS which

the user is permitted to access. This makes it posgible for the CIS

to operate in separate schools each with different curricula and also )

v o ..
to differentiate among users within a school. Teachers, for example,
are pernﬁtted to access the CIS module which performs prescription " .

writing while re searchers may be restricted to data analysis and
~— f .o . ) . S
reporting-modules only. Modules which are restricted for a particplé.r:
- ° 2 . ~
pe:éon simply are not displayed as available. choices, and each user
s . ,§ .
a.ppa.renl‘t}}_r.‘ljxas access to the complete system. It was felt that this-

-

‘ ¢

‘ ap’proa:g:h was preferable to displaying all choices and declariné some

4 4 . >

/ P " . , }
ascoff-limjts. Users lacking a user-description file are not permitted
. R D ) // . - R ) . N (\ﬂ ’\ ) ) '
/ to access the CIS at all., - - - - L

14

1 . . 'm\\. B <
‘ i ) . ¢ . .
: S For each school, or "site," thé CIS maintains a-site de- - ’

PRI S ‘ T e

scription file, This file describes the site including the names and
L - |

. SRV

, v

lc‘ch"at'ions‘ of additional files which .desc'r_;'ibg the students .attending’ the

- . ~
. - . e 5. e
» - - . ' N .
. “particular sife and the curricula in-use. Each curriculum area such
v ’ S e\ e
' ' " A e o .
-as reading or science in use in a school is;,_de‘scribed&?r’ﬁ‘&ﬁ\instrugtion_al
- . . . N N . . . -
options file which exhaustively describes the curriculum, ' Since the -
o Ly 2R X

2 . . -~ to-

A . . - - £ -
A * Al .
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. \ , 3
various curricula in use are each organized differently and terms .

oA . S v v
»- + such as,“uniﬁ",ahd_“skill“ vary in meanin

PO D > o ‘t . ;
5o [N ' ¢ L]
— < ‘\

A,

a standard CIS curriculum :
structure was developed on to which any curriculum can be mapped

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

»
<

similar in concept to the familiar Dewey decimal classification scheme
used in libraries.
A

3

At the most detailed level of tlris structure each

/"’

possible ''standard" learning activity is listed and descr‘1bed Inclu;%d

)
s.

are a “teacher description!* describing the objeéctives or content of the

. b
activity in terms that are meaningful to the teacher as well as &

N B
""student de$cription' that would appear on the child's prescription
sheet were the acfivity selected “
. B 4
\ A

N
Because of the level of detail that is_maintained in these

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

f
i i

5

B!

F

. .
computer was a major undérta.king. As part of the current project

- j ’
instructional options files were created for approximately five years

~

of instruction in mathemadtics, -reading, ‘and science.
/

.
v
» L
[
. .
t

This required .
. ) .
over nine person months of gffort to write and subsequently typq into .
the computer, : )
& .

Y 2

.

i

¥
.
s .
sa
e
|

In"addition to the user description, site de scription,

-

instructional options files, the CIS main’*ains data on each student|and :
i '

.

-8
- on student activities, As prescriptions are written by the teacher,




~
»
.
.
~
v ’
]
. \; N
.
¢
B .
+
-
]
'
N \ -
F] . 7
. AR
LS
<
aa
KY
5 ' )
\' o
L .
«
)
~
A
4
»
. .’
. .
.
A

. @ >t
they are.entered-into a student presc_ription file' unique to each student.

§ * v h . ’

The self-scheduling components of the system access and‘display

these prescription's whenever the student reqﬁe sts to select: an activity.,
L4 . [ . - . \‘»!:“ . .- e - N ? s |
Whes an activity is selected and begun, this faé"t is recprcled in the P

4 . : * ’ ' ' -

< - 4 M 53

student's short term history file. The short térm history fild contains

L)

-+ & . N ' ~
- -~ ¢ e > .
up to ten school days of detailed data on 1nstructional a‘ct1v1t1es, the1r P L
du ra~tion, and their outcome‘ Each night a separate CIS program is o L

- - -

- - A

aut@gmatically run whiéh removes old data from eaa'x short tenm history"

v - . s ‘e N -

file and adds it to the student long term history file, This lo_ng_term

history file contains a compl.ete Tecord of student act£v1ty from the

. ~ ,vS;i . -~ . 5 -
beginning of the school year to date. L : o ’
2 1 '
, * : s
CIS Daily Operation , ® #2 s g N ve R
N . ' . Co s * A - .
The CIS is use’h in two somew at mdependent cycles. c

F
r i
‘o !

Stt‘ﬂent; use the system'éthro g;hout the day making self- scheduling g‘.
vty

; .
decisions’ and entering gﬁgress da& Teachers ‘uge the CIS as part

of the prescriptive cycle entering test scores on completed acuv1t1es,

displaymg/;udent short term h1stor1es, scanning the available 1nst1{uc - )
, ). . : .
tional optie&s and selecﬁng one or more act1V1t1eg to be mcluded in’ a

-1

new prescription‘s. This cycle occurs sporadically throughout the day

- Al ’ ~
.

and is most concentrated 1mmed1atel_y after school when plgns are . s -
- ) - e -, ’ -,
developed for the. followmg day. T LN R

7 'f’, b : +
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“

’ classroo*n hardcopy terminal the teachers tyyically request the QIS4 .

£ g ‘- . B . y . . ©n . i
.

Each morning, the teachers log the telews;on-hke chsplay

~ ‘_--.r__...

terminals onto the comnuter and request the CIS s*yste"i'l'l.t Th1s is a

' G
ly

simple two step progess requiring ten. seconds or ‘Ies,sQ The teachers
’ e /' €« : ) \:e *

then branch th-rough the system to the CIS module used by the students

* ¢

_ to make self- schedhhng decisions, Thi’»s i& again ‘atwo~-step process--

T - <. . o
s‘éc'onds to complete, Once 1paded, 'the sglf~-

14
réquiring only a fe

v . . ' LA ] ) / .
scheduling module displays a request for ‘in&m numhér -and waits fo; a -

. - - R e a
response, Students ape then frege to approach the termidals to select ' ,
Tog e e L * ' N

d to subs'equently-‘terminate activities, ,Figures
v ’ -, “«
N R 'm ,’l

and initiate activities

A — : .o
Although teachers use the CIS. during normal class hours, - -

¢ B —
-

most prescription writing occurs after the coompletion of the sctiool

-

L3

day. This process, shown in-Figure 4, involves displaying the student's

- \ >
A

., short term history if necessary,\ scrollixig th,réughga dis‘pv’tay of instruc- *‘,‘%ﬁ‘

L ~ * A

[

tional options, and selecting one or n’fore‘option‘s~as a prescription. NI

‘o
-

- The teacher can also type in text that mll%pearqpn the pre Scription

<

form enabhng the teacher to write any prescription and to depart L

L M 4 .. ’

A o
s

ent1re1y from the sta.ndard OptIO“IS 1f‘desired Figure 3 shows a pre-~ |

. LI
-

scription sheet printed by the syste that might be gwen to a student
2} can'be prznted locally ona _

A1though the prescr1pt1 b
. . v 3 . )

~ - ., - - - o 7
. * 3
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L3 e P S “
. . Con . . . .

to print the mater1a.} on ‘the high speed 'lme prmter in the computer Y
¢ . -3 . . . .

roam, The matena.l is initially stored on d1s.<, or "8pooled\,” and

- -

then automatmally prmted la.ter in the day or_early. the next mornmg. N
33 T . . . !

The” teachers may a.lso reque,st one or’rnore special reports'which are

-

& -

‘run immediately or are a.utomé:tfc a.lly defe rred and run late at n1ght

,

' The logical flow of thesé and other cIS processes%re ‘shown in ' Py

/ L}

Appendix A which contains flow charts detailing the opera.tioh of all

. *» - .-
CIS components,
/. . . *
.CIS Reports . ) S -
KA . - . LT ' o

Students and teachers use the 'CIS tg pr’odu,ce e}/va.riety of -,
-} .

N H

student progress z"eports'. Some of these %epor@..‘are "c/o’mputedi -
- : I ' SR
" mediately and can be printed in the classroom or on the high ‘'speed .
- “t

A) . . v
. - .

printer, and others are corppoted.l"ate at night and are.available the -

-

L4

next day. F1gures 6 through 10 show examples of reports tha.t are

L 4

frequently used durmg‘the/éveekly plannmg semma.rs or-whén stgdent

)
Y . L.
a.ssignment'cha.nges are necessary, .

Figure 6 is a sumrha.ry‘ of the ta.sks/ comf)leted by student
P X

. , A R 1 o~

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

i~

.

" task categories for each 'subject area. " The number under 'ea.{h day of
Y a e - = .

. 4

3
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S -example, the ,data in this particular report indicate that student 71309 . o

’ -
.

- R 3

completed a casse)tte lesson in .reading on Monday, Wednesday, and

e,
L4

A ' 'I‘hursday“for a total of three scassette lessons dur1ng the week of- ,
. - . ) * - . . . ) -
NovembeT 8th. In addition, the stt:1dent completed f1ve other tasks in < .
. reading,‘ three work l;ook. assignments, one ;tory reading assigr\ment, —~
Coe fand one test. Ff'om th1s report several patterns of learning seem- to"' ‘ K )
- be \evid’ernt. The student appears to have an 1ntere st in ’the conceptual o

PP »
»

. ga:nrms area hav‘lnc ¢hosen that area at, least once each day. The student .
¢ —-s : S -

—
-t &

also ap‘pears to be reasonably co.nsistent in completion rate with five to "

o . " 4
- .

-. sgven tasks completedeach day. - - . -

-

o  The information provided byathég report might be used by

s . «~ . . ~

. the te acher to assess task as s1gnment d1str1but1on. For example, during C

v
-

«

tﬁe-week represented by this report, the student was assigned only one

*
r
. . ' *y
. - T

<
l task in science and spelling.” This might be discussed with the student
\C e A )

. and the number of assignments in these two areas increased: The
. : i . :

- Y » \J
' teacher may dtso encoprage the student to try an exploratory area
~ " - ” R . . -~
other than co'.nceptual games,”” h : N
. S x ‘

Figure 7 shows two assignment completion rate reports.

. : RN
) N [N
-

" The reports show the number of tasks asS1gned (A) and completed (C) ‘

. -
R .
— - LY - - -
.

“ ‘
/ - 7 ..in each subjeet-non each day of the week The TOTAL column dlsplays *
. " , a
. . the completion rate for each subject.. The summaries below the tables

- . : —_ . . Y




© show the total number of ta.sks a.ssigned and completed antd the overa.ll N
. . . R . L

.. . completion ra.te for %he week‘ S . : . )

.z « - - - a

- . The report for s&udent 71309 shows that the student was

. .
v . . - -,

assigned w0 ta.sks in readinq on Monda.y a.nd completed both tasks that ~
« s ~ . t RN . . '
. ;day. One rﬁore rea.ding tasx than requi.red was corﬁpleted on Tuesda.y

)

- and one: 1ess on Wednesday. This ma.ya-mdzca.te tha.t the child completed - .
N " ‘ S
one of Wednesday's a.ssignments a da.y early. The summary shows. C o~

P v
- . X

that the student wa.s assigned 27 tasks and completed 30 yielding an
_a:ssignment completion rate of 111% for the »;reek-. The student completed
- . - 'x ) ‘ . ‘\ . . ) ‘l> . .’
.all assignthents in each subject and selected seve%a.l extra exptoratory
¥y e . . . . LA R e ua

tagks producing a completion rate “in €xcess of 100%,

h N . hd .
- * .

- . M .
¢ e

2. . This information issised during thé weekly student/teacher |

. 2

“,conferences whe'ri the 'prior week.'s 'a.cti\ziti’es are discussed.‘ LThe data _ _ .

- . ' -
N .

' for student 71309 seem to indicate that the student is compl8ting the .work
and can successfulIy pace“himself to, meet the weekly/as31gnments. ’I‘he

3 & - -

7

- L I
teacher and the student“might discuss whether an increase or decrea.st=

. P
[ - - ! ey A ’ ¢

in assignments for a particular curriculum area is'necessary to accom-’

- _modate the student's interests and abilities; For a student with a 111%
T N Y .
v , task completion rate, ‘for-example, the teacher 'and student may negoti-

. @ . . [
- ‘ : . o . to- : . . ~ w’;.“"—\‘ R ~
. ate an increase in the amount of the work td be.completed in science or
3 ’ , . \ .- - x .--‘ - ' . . R .
, spelling since there were few assighments in those areas during the . .

- . ) e .




o

fit

-, . at the bottom shows the total time sp'ént on all subjects for each day,

- * .

te

. * * e v “ .
week. However, for a student with a 73% assignment completion rate

f

as is shown in the second report in Figure 7,

Y

1

-

; ¢ L
the teacher may review

»

.

the t1me the student 'spent working on the assignments and the apgro—

. pr1ateness of the as‘mgnments in term’s of their number or d1ff1cu1ty

+

'

a.mbunt of time spent. wormng in eac

-

- o

/ F1gure 8 summarizes the number of mmutes student 71309

)

‘N0vembe r.8, 197:6\.

v

.

2 .

Y

L}

s

<,

A

=

@

1

5

-, : :
The first column lists the curricular areas.

bEkedis dxsplayed under the

\

. »» . . . . . . B
.t spent on each prescriptive and exploratory task du,rmg the wegk of
R : “ . xS

g

heading for each day. The adjacent vdlues in parentheses :are the -

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

.

. occurs when the student neglects to log in 'b_efore staﬁ‘ing a task., The

&

-

3

-

@

&
P

™

"_} : TOTAL column ghq,ws the total amount of time spent on each subject -
FAE > - - : . * .

_during the'week, and the numbers i® parenthe sés indicate the total

-

LY N
[

number of tasks for which there is no timé information. The sﬁmmary
. . ., - M -~ . B} - N

[

. - “,
- N

. s . ’
the total number of minutes spent on all basks, the total number of

’ S s,
\ tasks for which there is time information, and.the average number ‘of

-

)

: . . . &

- minutes spent on a task, ..~ - - !

Figures- 9 and 10"are Short Term ‘History~Report§ that
The first -

ccglun’m lists the task assignment, da.te.

-

LA

.

deta11 recent student performance ina 8pec1f1ed subject

The second andithird columns.

-

o

-

N
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v

S L The CIS Field Test - g

IR .
. t
- P

show the type of task, and the fourth coluinn irdicates the amount

. . -

-of time the \st’ﬁdent worked on the tasK, If the task was a te st, the test
- AN . s

scoreis shown in column 5 followed by the decision in the last column,
s F s s v . ’ ' 3

MAS (m,astefir) for a passing score),. and NMAS (nox}maste'ry) for a o

score below the criterion for passing. . If the task was other than a .
.- <

test, the score column indicates if the as S1g1;1mént was (icompleted

° \!

(CMPL) or_not co?npleted (blé.nk) in*ﬁe time shown. ’

.

CIS Implementation in the Classroom
o

- R U N

Initial fiéld testing of the CIS began in March, 1976.. The

system was shghtly mod1f1e£ durmg the followmg summer “and was,

installed on. a f.ull time basis in September, 1976 The. CIS operates

[ ¢

in the LRDC Demonstra.tmn Classroom in. the' LRDC bu11d1ng. This

-

class is“one of the pr1ma.ry classes of the Falk School “a laboratory
school of the School of I_*Sduca.tion of the University of Pittsburgh, The
» - ‘ ) -"\” . - )

- class copsists of 50 children from 5 to 8 years in age, two teachers,

' T Y

and one instructional aide. Approximately one-third of the class are o

N A - ot % N - < -
children of faculty pareflts, and abou(:’ lo%tzléceive full or part time

tuition,aide. The mea.n IQ of the grpup is 129 w1th a ra.nge of 93 to 156.
4
R ' T

v Four television- 11ke d1sp1ay terminals (Da.ta.pomt 3300) and

- -

[ . 3

one hardeopy pr1nt1ng terminal (Texa.s Instruments Silent 700) are in-

/ <

.9

sta.lle’d in the%cla.ssroom and are gfonnected directly by cable to,the

-




" scriptions and requesting various reports. During the typical month, .

-~

v

4

N ‘,\‘
14

N

o

. . K Do ' .
' ‘ . ~~ ’
ETSS Computer System several floors above. The ilisplay terminals . »ﬁ °
have a display speed 6f 120 characters pe r‘s‘e:cond, and the printing " :

.
?

terminal operates at 30 characters per second. The terminals are
used to jacgess the CIS‘system as ‘well as for computér-assisted

13

i‘nst:ruc,t_i.pn'a.;nd~ other purposes. Each morning at 8:30 AM, the teachers )

el . .
log each display terminal on to the ETSS system and request the Class-

room Information System. All fouriterminals are used during the - .

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

purpo'ses. The remaining c1s termine.ls'are used primarily By students
- &" . - A

. t . ’
throughout thé school day until approximately.2:30 PM. The teachers T .o

and aide’ continue usih'g the GIS after norfal class hours writing pfe-

a . . .
< P

- s . ' x ’
the CIS system operates more than 450 terminal hours in the classroom.

«

Teacher and Student, Training in the Use of the CIS . : e
G- 3 The two classroom teachers and teacher aide received

. [ . ¢ B
instruction in the use of the CIS in two sessions), each averaging 90

riinutes in iéngth, The -first session p\rovidedv an overview of the CIS, ¢

.‘, 7’ -

and the purpose and' gen'eﬁz.'al“ functions of the system were describe‘d'ana S
dis cusl.sec;. ~In the second training session, the\emi)hasis was on the
hand-s-on use of the system ysing the computer termin:;.—is_'locéted in thie .
é:la:ssr‘oom. The tr'a.ininé wa"s(accgognpljshed with @ minimum of difficulty,

» - - ' N M .c
and a scheduled third session was found nof'to be required. ’ '
. e - ‘e o - )
N} a ” o . . - - T §
- . » : - L. ' g - ’
« _— - : - \ ‘ . - 3




0. M ’ &

All chﬂdren in the class who had reached a prerequisite

level in the‘%egmmng reading program were prov1ded w1th 1nd1V1dua1 -

° » ~ = ¥
“CIs 1nstruction. The prerequisite réading skills included the ability- -
l‘ . ’ N ' .
to recognize letter-sound corfesPOhdences, read sentences containing
. ¥
two and three word phrases, and sué’cessfully answer written questions

’

« 'in a multiple choice format. Some of the students.had prior exper1ence
‘ ’

using the CIS durmg the 1n1t1a1 field te sting of the system the prev1ous

yeéar. Some had used thé computer-assisted instruction programs in-

" cluded in the math and spelling curricdla and were familiar with the . T
use of the terminals. Some had.received no priortrai‘ning in the use

.
~ L4

of the EOmputer at all, . ) , , » <

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

the children were taught the general procedures involved in computei"h

- e

‘ €.
use, the keyboard layout, logging in and out of the s}rstem, and so

»

.

¥ forth In the second phase, they were t.aught the specific p{ro‘cé'dures

a

A Y

required to ‘oherate the CIS, ‘ . )

; ) Figure 11 summarizes the time required to Successfully -
t“‘*" . (. \‘ k " ‘ . . ’ - ’ ¢ ’ *
train the initial group of 28 children in.the use of theé system,. As is

shown, children as young as five yeatrs of age were able tolgarnto
. - . o

use the CIS with only limited instruction. » Since most of the ‘thi‘rd;

Ay

-0




@

hd

- - -
v PS \
. .
A~

. 10 minute session even though the systein had been slightly modified
b

-

. % !
. - . s -
in the interim. : . - ‘

' . N

. . i’ 7-
As is true of other school subjects, there were individual

-
o bl
” *

differences in ra'_ﬁe of learning, Intérestingly, these differences were .

PR M 4 - ° -~

* * . i s . - . .

not age related and were as great within an age gr@as_across age, ,
3 T . a

‘ ' =

However, in spite of the differences, all of the c.:hildrex'l were able to

-

learn to use the system‘iﬁ ong.to three, 10-15 minute sessions.
9 . B . ' *

@

+ Evaludtion : o D ; Seeg
-_— -
| . .

The CIS system has operated in the classroom since

September, 1976, ’Althbﬁgh a full évaluation is premature and additional
; - i .

. S A
operating experience must be acquired, the technical and operating

-~ . }

N

char‘acteristics of the system are now well uriderstood, and a ﬁumber

Y < R .
of tentatiye conclusions can be made regai'ding the instructional benefits

L] - g

<

«of a computer-based information management system for the ¢lassroom. -
A . e -

L] hd
¢ s .

Technical Evaluation ) KO

~ AR N

=

The technical factors that have been qyalua.ted include the ¢
appropriateness of the internal ‘stricture, the respohse times provided
L - : : .

byshe system, thé operating reliability of the CIS, the time and effort -~ .
‘requ{red to implement the s§ster\n_,_ :a:n_d the computer resources con-
_ L 3 : LT : . !
sumed by ‘the system and required-for responsive operation. . However,-
~ < ‘ o i 4
the most significant technical finding i's that a comprehensive, real-time' - ’

o

rs

-

N I3

ke
-
L]

R . L En - * hid ~ — ' -




those’ concerned about the econgmics of classroom computing smce .

R . £

continuing declines in cost are /expected for systems of this class. v

~

.  wh¥a branching dowrx the tree. p:geafter, all processing’occurs ixzithin

.

. s

Although economic fa.c‘tors were not d'r_rec/lly addressed in this prOJect,

/

there is growing ev1dence tha.t the cost problem is not 1nsurmountab1e,

[ ¢ >

pa.rtu:ula.rly if the classroom terminals are used for other purposes W1th

~
aN

-high payoff . ~ ¢
< . . WA

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

- . .
\
> - . -

o - - <
lection of independent components linked by an external structure facili-

1

The modula.'rity afforded by the tree

@

tated programminyg and debugging;

>
structure allowed mult:.ple modules to be developed in para.llel by differ-

ent programmers. The size limit of 16, OOO words (18 bit words) for

s

each module was trouble#ome dnly in.one or two instances and generally -
- d LS N . . N .

. R Qs
. . . -

did not-complicate the implementation,
concern that the overlayihg‘process might adversely affect responsgive-
ness, this was not found to be the case, Overla.ying o‘céurs only when
: B . . PR

a selectign is made from one of the f1rst one or two menus encountered
° H vy or b T

£

a si‘g{;]:e module, “and no@urther overlays are rquu’ired., . .

Although there was some initial

o o
\"l

-



‘ N \
H
LS

Response time, - System response time, the trme required

-

for the CIS to respor'd to a request from a teacher or student, is gen-

Ay

erally good., The QIS design giyes priority to inte ractiods with children, 3
"'\

“a
- .

1

and the response time for those interactions’ averages two seconds or

- b c . Lw. »

less. Most interactions with teachers are =qually responsive, however,:
AT ~

‘certain interactions, particularly thosg involving the retrieval of data

-

- R ’ - ’ .
from a large database, require from 5 to}l5 'seconds and are frustrating -

4

to the teacher. The delays are the result of purely technical factors, .
‘ - ’ b N7 '
- .

and efforts are underway to reduée these"delays even though the CIS

reqhirestless total teacher ime than the prior paper 'and pencil pro-

>

'cedures There is ample ev1dence from 'thivand other interactive

FCFR ’ . [N

ogmputer apphcations that frequent de}ays in the five to fifteen second L
Lo ) .

om\computer systeme This-is par- *
W h « ' .

-

. T ) v W \.
parallel paper and/ pencil procedures and reconds. Frequent failures

-




"(vould tlisrupt normal procedures, »aha 1engthy failures would cause

/
da.ta. to be lost resultmg in incofrect short-term histories a.nd self-

i

scheduling problems, Beca.use of this, it is difficult to imagine
s teachere_accepting a system which feils more than once or tvx,ric‘e a’
week and is inoperable for more than 10 or;1§.',minute_s. per fa.ilure.-
Fortunately, this has not been the case w?th the CIS which

4

enjoys high reliability, Although the system does include a facility to

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

®
~

the CI@ to fail for an extended period, this feature has never been usedf

»

The ETSS computer system on wh1ch the CIS Operates has a mean-time-
a - .

‘to<failure (MTTF) 1n excess of 30 opera.tmg days. Excludmg those

failures wh1ch occur after school hours, the MTTF from the pomt of

view: of the student or teacher {s over 100 school da.yss. : -~y
57 '

Implementa.twn. The design of the CIS requ1red a.pprox1-
-~ ‘ o !
matel)" 8 person- mﬂhs, and the 1mp1ementa.t1on requ1red 18 person- :

N

. ~
o~

months. Three programmers worked on the project, and progratf/*rmmc
‘ \
and débugging were completed within six months. Since the deve/opment

:,’w

¢ &

‘was conducted under optimal conditions usmg a computer system well

o
' .

suited to the ta.sk._a.nd with a staff that had extensi_ve experience /with '

‘. (

11a.r problems, the development time was s1gn1f1cant1y less tha.n

mjght be e;cpected in most other em}ironmehts_. For planning purposes,

4 ~

i

\




0 ¢ . L . - L4

e N td .

a2 more realistic estimate would be 30to 36 pe‘rson-months for im- : »

v
A ¢ . [

.Plementation assuming competent programmers and unlimited access
L .

-

A

.
s

to a reljable and technically suitable computer system,

H»

, The entir§CIS system is written in FORTRAN IV vAth a . -

limited number of afsse’mbly language subroutines, FOR'{‘RAN was- S

* selected since the ETSS FOR'f‘RAN cohqpiler produces fa.st,eﬁecutihg .
. o

v

code and because a library of subroutines vE/.a;s available from past .

g

»projects. The total CIS now oper_at\ing consists of over 75,000

.
= - . -

FORTRAN source statements. ‘ L, . - v

v

. -

+ . . 4

' \
Congputer resources required by the CIS. As was described

: . A .

earlier, the CIS operates on a time-shared computer system. (\'\T’urrently,
v . ] \ ’
the database requires é.pproxi’ma.tely 12, 5 million bytes of disk sf

Srage,
' and this is expected to increase to 17-18 m1111on bytes by thjend \f the: -

.
« . °

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

v

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

wzth about half of the total occurrmg in the cla.ss'room. The remai t K

&
R-y ' vt

:ha.lf is genera.ted by a variety of CIS uses mcludmg fhe ;rea.tmn and

—
'

upda.t:mg of thecurriculum da“}a.ba.se the runnmg of spec1a.1 reports 7
4 “

. and the nightly upda.te o*' the long term data.ba.se. Th1s n1ght1y upda.te < -
S ‘ N F—

begms a.utomatma.lly at 12:05 AM a.t night and, dependmo upon t1me— e .«

s

sharing load, "'runs.for one to five hours with a mean time of 1, 25 hours, - AN
-~ ~ . » ’

- .
¥
. o -
° . - - ~ . -
P

RN .




.
- - (2]
» <

\
>- ' from one to three hqurs to complete depen&mg upon time- sharmg .-

act1V1ty and the co*nplemty of the reports reque sted by the f,eachers

»

o ogad The computahonal and ‘mput/output load 1mposed -on the he

b .

computer by the CIS varies by CIS component “All CIS‘components
,' .
are generqlly 1/0 bound a.nd place heavy dema.nds on d1sk {hnels

“since most-CIS operations involve da.;‘.a.ba.se ma.mpula.hon a.nd sgarclﬁn%.

. . The self—scheduhng compqonent 1mposes a modera,te load thaﬁ‘tends to

, be stible throuohout the da.y after the 1n1t1a.1 45 minutes when alL fgur
\ .

= 4

termmals are in use. ‘The prescr1pt1ve component imposes - -afar ,

5

heav1er load that is most mtense from 2:30 PM to 4:30 PM eqch d@y v

. \ 314
LIS

. "v.The re s;:ovxsweness of both components 1s la.rgely contingent- nﬁthe
- . -
- ability of the computgr system to support frecLueﬁt execution for short:.
periods along with heavy disk traf‘fi,c. Because of this and other
— s ' ' ' o . -

.~

. ©oe -~ . . ' .
/ably high performance multiuser systems, v — . .

v’ Ty

7

/ v
. Opera.tmg Eva.lua.tmn . . : .

- - v o
‘. 5
N

‘ The CIS was aéveloped, in part, as a demonstration that a

.
PR .

comprehensive computer-based information system could be sucéess-

- - ‘ ° ¢

fully ingﬁgrate%&%nto a classroom wi‘thout 'mcrea.éin_g teacher workload
: "+ and without d1srupt:1nor normal patterns of work, It was a.ppa.rent after

. .
° r bl " ‘ .

; .
- . - i "
P
. 3 -' . K} - . — .

33 -

factors, the CIS in if{s present form woulld only be practical on're ason- '

”

i

,-??‘
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. a few months of the CIS f1e1d test that th1s objective was reaI"izable and d . .

; that the system was becom1ng a na)ral part of the classroom env1ron- ’E +
- 7
. - . \‘ . =m» N

ment, Although several minor operating problems deve‘lgﬁped, the e T

Ta . 4 . omy g

overall operation of the system has been largely trouble freet'” The. -

A

Ce— 5 ~

major. operating questions Tifat have been edcplored relate to the te%ther.
3 ’a ] « - - b.P V:!( .
time requiredto; operate the system, the need for "'on-line" versus 2‘
i o 5 ’ \( - - ES . N - . e~
"o*'f line" faC111t1es, the extent’to which students are able to meet the
opei-atme demands of the system, and the number and type of te rm1nals

required.to provide an adequate level of ser‘vice.

* { ‘. -

. Ti'f*e s’pent by teachers operating the €IS, One purpose of ,_

" ] -
" ' . ‘ . * e

the ,CIS is to providefte achers with a less time consuming instructional,
. & .
management procedure; Although it was,ha?(-that the C’.[S wduld /

~

[y

.
[ S . /

. T~ __require less teacher time than the pr1or paper- and penc11 procgdure,
\

A. \\ - - .~ , .
the m1n1mum objeﬁe was to ensure that it was no more costly in time T

-
‘ - . . . . & . N 0. —

. and effort. To acquite dompara'tive data on this, the :teacher‘.who p‘ar'—’ _
. ) A T . ~’i ° , A 'Y ».
- - | ‘ .
“ticipated in the -initial field testing of the system ma,1nta.1ned a‘record :
L. o oo ve -
- of the time required to pre scribe ul ing both“the CIS and the paper and .Y

" -

pencﬂ procedures + The 1n1t1a1 use |of the CIS was re‘stm/ted to pre- T e

T, scr1pt1ons in mathematq.cs for five children, and that number was- * AA

v : . e, T
.- . 7' ? N i - . . - ' ¢ *
st . gradually increased as the teacher Le‘came modre proficient in the use
ot ‘ . I : r \"-v R v.

. \ .+« of the system, ) i et
) - . . * HERT .
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SIS

-Aé is shown, the time r_equired to -prescribe using the CIS steadily

-

The results of this gomparison are shown in Figure 12.
L
- . ) & r Y

-
\ s -

= E

- decreased as the number of students rece1v1ng computer prescriptions

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

-

‘were approx{mately\ the séme as the paper and pencil 'times’. This

- steady decrease is ‘a\ttribute to simple economies of scale and-to the

]
teachern b.‘ecoming more farhiiiar with the system. ,

¢+ The CIS was modified during the Summer, 1976, to improve.

“
-

overall performance and to further reduce the time required to write

prescriptions.« As/is shown in Figqre 13, these modifi,cations were

I3

effect1ve, and pre cr1pt10n times decreased through January, 1977 the

last month for whml'f**data are avd 1‘Fab1e.- The CIStimes are now' sig-

" . N .

ROV .
-~

) ni'ficantly le‘ss..than the Eomparable‘ paper and pencil times ob"'ser'ved

p_roée dures elirrlinated.

P

. !
v

-

durmg the pr1or year. It is ant1c1pated/€hat these times w111 continue

L ]
o . , g T .

to decrease as the CIS is ref1ned and unnece ssary prescr1pt1on writing

. e

!

Cuh;rently, the preseription writing process requires that
“ -

x

~ &

s

the teacher must each day verify as cornplete ord'm::om,plete all taéké

~

undertaken by eahh‘child. Th1s 15 S1mp1y a double check to ensure

-

wa@a—wwmn I 2 .

that the ch11& has properly informed the systéem of all task “putcome s..

b
o +

_As is shown in'Figure 14, the tifme 'reﬁ‘uired to do thi:-; is sig"nificant

*
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X o and constitutes about one-half of the Jotal prescription timg, However, .
+ ) K - .
(\‘ it was d1scovered that children rarely inform the. system that a task 1s n
- ’ - T L LN

complete W?&ﬂ\it is not, The most cdmmon error is to forget to inforihn

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

! . ! ) - * (4

- : . M § SN '
progress and is incomplete. The verification procedure is currently

gg modlflea to require teachers ,only to verify these’ mcomplete tasks
" Y

incomplete. It is e;xpectec‘r that this will reduce verification time by ¢ -

. 60%.to 70% and will reduce‘average prescription times to under .9 " *
’ y minutes, " ‘ . o o

. 4 i . s
o »

{ ’ -
.o . On-line versys off-line facilities. When the cost of providing ¥ -

Y

. Y . @ . X L -
‘ '\) information services by compyter is higher than other methods, the use ,

2 “ . b ¢

° ',\ of the computer can only be justified if it is felt that the benefits out-

weigh the 2dditional cost. The CISis an attempt to completely replace

t -

) a-paper and penc11 mform&tmn system with' a c9mprehenS1ve computer- ;
» ’ , o s
b ] . H)
pased d1sc1p11ne. The CiSis self-contained and reqtpres no supporting :
’ e
paper and- pencil Jocedﬁres or materials. In effecE the ent1re process

, A
~E
.

-~ 1

‘o

is ”on-line. " Although it is recognized that_the ultimate worth of the

-

-t N A , . R
-  total system’ depen&s"’upon the extent to which it facilitates the instruc-

. . .
R

t1ona.1 process, ~the bénef1ts of computerization ma¥ be greater for some

t
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) - FEPLIT AT A SRR X & Rt ©r €L
S N ro. ct B 2 Q,WM( = -

parts “of the CIS- tlian for others.
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" cost by a computer prmtout in a fing bmder 10cated next to the termmal

- the facility to bro.wise throgh these opt{ons on-line when making a pr‘e_-".

. - ) - . *
scription decision may not be necessary. Were the options conve- Ce
& ¢ ’ ', ' ! ‘ ’ . '
‘niently at¥ailable in printed form, the téachef might quickly locate‘ the™ :
. - . ) %]
desired options and enter ttief numeric ¢odes into-thé computer to ¢ .
. > . . - " . N . M

_current scheme, wohld somewhat simplify the €IS, and w)oulcl no‘t‘red;;qe

“the overall effectiveness of the System,

. . ) . - B
;@ - - : 37 ;
’ o - ¢ [ ) -
1 » l” » - PR L.
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i f -
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~ - 4 . . S
v o . . ' T ’
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7 The field test experience has shown that the CIS feature N
) L 3 * . s - . [}

which enables teachers to browse through instructional options. on-line .

is pot essential. Compar'ablé services might be provided at lower |, | \ i

» . ‘o N , ”

£ ‘ : ' . RN o S 2
Although it is necessary to store all mstrutt).onal opt1ons in the com-“; )::f,y .
ot ‘ . < . ,{éﬁ“?‘- e
puter so that they may be retrieved a:-nd printed on prescription forms, N e

- <
. , ~

id‘e"ntify: the dptions desired. This w.ould,be as fast or faster than the -

E . o < T
» I
i

» [y
.

‘ i Student use of the CIS. The students guickly learned to
. ’ . r

- N

. - S \
.operate the self-s‘eheduling.compon_ent of the system-and few difficultjes -

e L] -
. ot

were reportgd. The menu approach resticted all student input to nums,
‘ ‘ ’ ] . T

bers, reduced ke\}rboard°g£arch time, made.systern operation self-

3 - - . . - N ,
\e_xpla',natory‘, and .a.llowed“even the youngest studen&to operate the CIS ,

®

without d1ff1cu1ty The most persistent problem was ensurm(g that the ) T,

J .
- - -~ L
\

students remembered to log-m-on the compuher terminals when they

‘ e

—_ ' e e - EE N

began a task a.nd to log-out when they completed a ta.sk., Since, the .

. .
= + A * ) '
? (Q‘ ! L e . - R
. : . 5 . . . \
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* prescription forms were printed earlier in the.day, and weré& available

A
<

to the student, it was pos31b1e for a student to: complete an a331gnment

AN
. . - L . -

and begingnother w1thout inforfning the -CIS,

Although the teachers ‘have. developed ma.na.gement proce-.

LIS

' wany 3

dures wh1ch«ha.ve minimized the frequency W1th wﬁc/h this. occurs,,-the
. o
problem will'not be e11rn1nated unt%a scheme is dev1s‘éd which rn‘akes

. ¢

. report1ng to the CIS a natural and essenhal step in the self—scheduling

y - : B
2

process, The ppeferred.solution wouldbe to eliminate the printing of -; .

\ . :' - / A !
o prescriptions"-i'n advapce an‘d to print prescriptions on demand whenever

a self- Scheduhng decision is madey.-Thig would require the student to
. . .. . #

..

° S
. use-the te rm1na1 in order to obta.1n the prescr1pt1on and a.lso would ~

allow the teachdrs to alter'the pre scription at any time. prior to 'i.t:syz
Co . < ; . L S
"printing.. This so}ution involves no insurmountable technical obstacles
. . R 4 X & N -

LS

-
-

although'it does reguire that a rea‘sonabiy fast and quiet printing unit- .
. > “é _ . *
be installed in the,lassroom. Were such a unit ayailable and partic- ~

o
N

ularly if it og,ere.ted‘on a fas(t;:%@pier-_like principle, it. z;night alsosbe
’ 7 ‘ e
used for other potent1a.11y 1ntenest1ng apphca.tuons such as the dyna.m1c

- 1, - ] : % . -
s ' ~ +

production’ of 1nd1V1dua11zed tests, work book sheets, and‘the tike.’

°
- -

Classroom terminal requ1refments. Da.ta obta}ned dur1ng

.
- - - °
. ’

P

the f1ef’d test 1nd1ca.ted that adequa.te CIs! serv1ces w1th mintmal q u1ng

1

dela.ys _would be poss1b1e w1th a terminal ratip of one, te rmma.l for every

" Y e e . NN &
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25 students: Although the terminal would be in use only 40% of the time
{

or less with a 25' to 1 ratio, any significant increase in the pumber of -

- @ R [ . N

L

’
1

students per terminal be&ro"nd this level would present queuing problems.
N . . .

L ‘ For use primarily as a CIS terminal, the television- like”

d1Sp1ay 1s preferable offermg high speed, qu1et operation, and the .

- 2

elimination of unnecessary paper. The termmal d1sp1ay Speed of 120 v

5{[

character,s per second used dur{ng the field té%t was ample, and it is

felt &1at higher display rates would not signi[icantly alter._the.nature or
speed of the interaction. Although a classroom hardcopy.printing unit

- .

was not used since most printing was performed on the h1gh ~sPeed printer

L W

. 10cated nearby, a printing unit’ would normally be required for the prmt— .

-

inj of reports and prescriptions, The need for silent bperation would.

-

il * ‘h’ -
preclude the yse of most 1mpact printers and would requlre the use of

o

r >

. prmtmg units employmg a thermal or .copier-like printing method
For preSCriptions,“ a printer operating at 30 characters per

.

second would he adequate and would enable over 95% of the prescriptions

[ S

in th‘e current instractional options database to be ﬁxin’ted in 10 seconds
- . T ’ + . ”
or less, For those reports for which ha¥dcopy is required, higher
. .. Pt . . ’ .

13
’

speeds would be fiecessary depending upon volume. A unit 0pefating_(

-~ L o
at 120 characters per second would print in 30 minutes pér day or less .
adl of the reports regularly ,p'roduced during tl;xwe field test. -
e - ‘ - i ' " e ~
‘95“' o ! ? "
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°

2




<

-

]

.
£ i N . —
. L3 s s N '
. i

°

The Contribution of the CIS 'te the Instruétional Process \

The prehmmary results of the CIS field test 1nd1cateJthat the reports

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

The CIS is designed to provide students and teachers with
- . Lo
timely student progress information that can be used when planning

and tailoring instruction’ to the learning needs of in'&ividual students,

.

~

the mstructional planning process in ways the teachers view &s favorable,

" The teachers find the summary reports shown in Figures 6-10 particu-

larly useful when evaluating the accuracy and effectiveness of their

prescriptions. The ability to easily obtain concise, well structured , {

-

data on,i_ndivi\dnal students enables the teacher.to review progress with

\ . ¢ .'/- ',

I

L] m

. -

individual student's 1earn1ng patterns and achievements )at{crlance.

students and\parents at any time and to do so in detail, .
e c =0

+  The effects of providing students with immediate and task

- -
- -

specific fee¥back on a regular basis have been dramatic, The c‘omp”uter : '

L
o

‘generated reports enabfe the students and the teachers to wsu‘ahzehhe ) -

. - ) v

.

The 1mpact of th1s is proba.bly best summamzed by studenb comments

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

.

tha't I spent 80 minutes in science last Friday!" "I guess I better spend.
- ] ~. \- . - . . . . . - ;3' .
“mére time on my reading assignments,'" I thought I worked in reading T

for at least fwo hours each day!™ "No wonder I did not finish n'ry reading _ “

» ) .

—-
. +
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‘
.

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

- 4

three days in a row, 't " ha.d a 137% task complenc?n rate? Wow!' -,

. v = A W e o BTN P
.

"The) reason why I spent all that time in games‘everyday last week

4

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

Sy

contest., . ! "I like .tb get all my assignments ‘done first before I do’

tan get out of the Black Unit," I always do my spelling with Liza,

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

Planning time with students has been reduced siﬁce’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,*

-3
Interestingly, these summary reports are often‘read by the. students

«

tﬁemselves‘outside of the regular pla.nn“ing«sessions. Most important )

-
- — - » . .

these rtports and their use in the planning sessions ha.t;ge prov1ded the

*

4

, students with va.lua.ble exper1ence in determining what information i is

- . .

relevant and should be used asthe basis for planning and making in-
¥ X Yo . . ~
structional decisjons. .The CIS database also provides the teacher with

. 5 0
\ .- . - e
.

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

4

at will, This is irhi)orta.nt since it has been shown that even the best

and most consc1ent1ous feacher is not able to recall relevant student

- ¢ =~

- \ -

progre ss information accurately (Wang, 1’97‘3)”("3 - _ ,

* * . - -
v
- N - -
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L * .Only a very small portion 6f the t\ot_al CIlS -1nst\ructiona1 .

\ * - .,
|resotdrces have been used during this field test. In the future, the

\ ke

\ .

emphasis will be upon tH&" dévelopmént of ”excepti;')n” reports to pin-

. » . .
point trouble spots and areas of interest ‘and in using the database to

’

‘- address instructional design questions, These will include st:udyingﬁr

- to -t R Pd :

the effectiveness of learning tasks'cfe signed to teach particular ob-
& - . v '

jectives to s’tudﬁ\tsi 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 spec'ified characteristics, Whether rate of learnfng 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. ’
. - I - - *
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T,eachgr lnterggtioh Procedure

'

. N.B.: Only z;bsenteé§ need% be recorded

. Procedure:
T
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Purpose: fo record absentees
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.. Student Attendance (6ptio%b %1
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. Teacher Interaltion Procedure . S " " Student History . . T
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Purpose: to display students” activities (date, task, area, time, séore, mastery decision), S
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Teacher Interaction Procedure

-

v

Purpose: to record students’ test scoses. ’
© 8

Procedure;

. N PR

Test Score Recording

~

Test Score Recording  (Option 3)

Enter

v

Student
ID

-

kisd

E

Lo

O

RIC

B A 1 7oxc Providea oy eric [N

kN

que c;f Test, .
Taken by ’

Student Is )
Displayed

“Scores for
This Test?’

{n) Scores to Be Recorded for
(name of test) NN

-—

Enter Score 1 > .

. e /

Enter Scoren >

3

v

r—ag -

Sclgc: Opnon'

joe ormp S e v wme =y e

1. Repeat for®
Correction

2. Store -~

Record

i

~ Additiona
scores to be reCorded .
for ths student and
. submet?
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_ Teacher interaction Procedure ~ ' N Student Prescription
» - / -, . b .
- - *
Purpose: to create or delete prescriptions. e R
) * * - - »
il a . K » -
Procedure: Student Prescriptiens {Option. ) ¢« .- *
!' ey l e -» N
< Y c . d .
Create With ‘ . reate N Delete - .
dsplay of erhlt)ut ¢ s Outstanding
. Tasks = R Display o ¢¥ . Tasks
. e Tasks | -
n3 ‘ - - Pl
Y . N y . ‘ \ !
— Enter Enter s ‘ Enter
Curriculum ¢ Curricilum ¢ P Student
Area Code - Ar¢a-Gade iD .
’ r q -5 .
[ ] : X
En cription Code Number. h
Tasks Are - - A 1. Enter Co ¢ Number Only
Displayed ’ 2. Enter Cod&Number and + (to
. - make addi to canned
- préscnptlon)
. 1 3. Enter Zero (0) ode {to create
. unique prescaiption)
. Select Option: n d p* d N o
_ v 1. See More . ., I
. Tasks Enter - -} Enter Select
y 2. Prescribe | o Student_ - « e lStgdt_Ent A Subject i
"Now \ ’ 1o . g ‘ (
4 e, ) 4 A
Enter Prescnptnon Code Number - Outstanding
1. Emer Code Number Only = . Tasks Are
2. Enter Code Number and + (to Y _'_ D ' N . N/ :l.D . Listed
< make addition to canned * &\ Verification /o Verification -
_prescription) . .6“’ ) {
-r3 “Enter Zero (0) Cade (to. create .
. unique prescription, 4 Enter
- .- - Task
Entef - ° Enter T \ Enter Addition Code
Student .M student - For Prescription
iD 1D . Or Uniqug A -
. oy Prescription +
’ TN ¢ .
. ~o i : s
) ww . .
-4 -
e * - -
SN . - ~
- ;4 ’ .
. b . -
= - / _
- Enter Addition & 4 o Tl
For Prescription |} — " . = A . :
4 . .| Or Unique - . ‘ . ,
y - e <] Prescription - - .
\ \‘l . b A4 . - ° - o .
sE lC - . T 5 3 M . .
< - . ¢ - . f T
- - - » . * : - s ,&,‘ > ,' ;&G"—’:‘ P




- . .,_—n ¥ - . ,,‘QP .‘I‘? ,,t\\ L
: - - R e . 52
-~ . > . - .
5.. . - -
[y . hd . -
’ . ‘ ) ;:‘.q‘ AY
— - - : . .
Teacher. v . Task Verification
4 - 1)
N .
. . .. ¥ . » ,
. -~ Purpose: to verify if"a.student actually has-completed tasks f‘)rescribed.. , .
~ )é 2 M RN ~—— N ) “ f'/"": -
LI ™ .. .
' N. B lf the teacher mdncatgs that the student haicompleted a task, tda task will no Ionger v
appear on the student s prescnptlon " printout. R )
-t - iy -
. * ’ o 8. ° ’
P Procedure: = Task Verification (Option #6) . - -
L4 y ’
. KN o 3 -
. \; ’ 0 @
: ' O :
° LT > — Student | D ;
’\\ .
ln -
. .
‘. \‘
- o ° -
‘ -
\ . wer ] . =t :‘( ! -
Prescribed o .~ No¥Task - 74 Select New .
Task Is -5 Records ~—{ ,: .2Subject .
- - Listed - - Exist . ": - Code .
. ‘ ‘l © Lo : PR
3 - Py r . , ) - h':’m‘;.%d -y I‘, Y
Specify . ‘ Sl L
B - -~ status of . o et T
~ ~"task- B R & Yt e
* {complete; E ’ .« ..
- incomplete) * ’ SN LN
- N =7 ?. - \ /
f o
- - - /, ¢ A y \‘ -
LY / - ',’"5’ z A .
» s ——— .'_ ’\ ' ‘
. - ‘ *
LI 4 - 3 . -
" \as# . g I 2 s - -
s N — -
. LI ‘x_
4 \ . N ) o ; N '
S . - « N & LT &5 * T
< . * ~
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Teacher Interaction Procedure

1

Purpose:  to generate listing of students’ names, 1Ds, birthdates, ages and class. ?
. . . L ) . o ¢
- ‘ > .
» DO .
- - ’ .,
Procedure: ) ~Student Site List Display (Qption 4) , Lo
’ v —
.y {
List to be: o
. - 1. Stored ey
. 2. Displayed at this terfhinal - -~
B °©
y M) / ¥ y
) List to be printed for: * List to_printed for: i
1. All students at this site 10 1. All students at this site
2. All students in a class at this site ‘2. All students ig a class at this site !
- i — R
L] d -
- ’/\ = ) N s
: 4 -
‘;' . . . ) P (
N For which class? + *« -} For which class?
: ' X > : /) >
. e . . N T
. B R
. .8 LIRS
» . - —_— N >
v. - <
o TR Lists will be pZ)(e"d . - List will be printed |
- - '3 d . .
« «I" in comptiter réom. - on the terminal:
¢ — . -
1 ¢ - . - o .
Is . , :
- - A -, . ., . N — »
[ 4 > . . . i . -
N\ 7 v A4 » .
\"Jv s ) ' \
- . e ¢ A s -
. - Bt - v i
\ » - ¢
- - P 1} P N
- ¥ - b ‘ ;
- o s -~ : -
: R T . - - ‘ !
Lo e D
RO . . —_ . T
¥ * * A. -
- LY -
. - . . B - * l. - . . .
& i . - -
S .
- . b - i‘.
~- o™ ¢ . T e >
9" « ~ '3 ’ {?’. e -
. <
- - .4 . ~¢
- ~
T e * , , 'J: -« '
I - PP % L g
. . - , ~ -
T . 55, - . o : -
e (I *a - ) -~ '
. . -
. : . . . . .
B LR | et N (Y [ -
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Pr,escrip\ion Printing

-

-

Purpose to print prescription hard copiés for dastnbutton among the students,
6 . . SR . v
Y A L
Procedure. . Prescription Printing (Option ¥8) *

Y.

Select
. Subject

y

3 ' 4
1 Sptcify Output Form:

1. Store for Printing ..

---—-’—--——— -

2. Display at Teletype.®

.. .
. o /

Prescriptién to be Printed for: Prkscnpt:On to 8e Printed for:

[

U Al Students,, o , —| 1.’All Students :

-—-——-—-h-—-—h-—-- ———- —.——-—.——.—«

2 One or More Students . | - f 2. Gne or More Studeqts

Enter
Student
» 1D

\

Enter Day of

. Emer‘Day of . -
Last Used TO Be l'Jsed - nl1°nth to Be ’ T& Be Und\ Month to Be
Date? : Used - \ ? . sed :

Keep Enter Month Epter Manth

-

-{ Student’s name, 1 D,
subject-and status

of prescription
listed.

« N -

4

Prescriptions
Prifited at -
Terminal

Prescription sheets
are printed gt .}
computef site. =




o
.

-
.
[
*
.
.

.

-

1

L

»
IS
)
.
.
-~
-
«
>
.-
e -
T
.
-~
.
[
%
.
o\

FRIC

JAruitoxt provided by Eic:

-
-

Teacher Interaction Procedure

o

-Purpose:

Procedure.

,,—

s

£

-~

LS

. . Long Term History

to obtam a complete listing of student’s work durmg the enure school year.

o
-
.
s
.
Py .
£ -
, .
.
5
RS
.
-
.
oy )
. s
S .
~
. .
~ -
s .
. ‘)‘z
-
N
«
-
. >
.
.
L]
-
.
*
“— -
. ¢ -
*
.
[ 2
.
- - »
-
LY v
.
o 3 e
.
. .
-
Y
P .
PN £
« ] M

Lo

o -
N . - - -

o »

Long Term History (Gntion =10) \

A M

Enter Student 5D

L)
< &
. - ’ N s
L3 » .
“  Output is printed
at terminal site .
o . =
. - LI ‘
. .
. .
. + N -
3 a v
o K .
l‘ -
. - . 4 v *
N L4 ' -4 e
-2 * ’ . ‘
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- o . 2
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]
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. ~Teacher Interaction Procedure  ® -~ . . Crash Recovery ,
. e - . . ‘ .
: . . . . R . . . R
. * > . . ’ * :
\ Purpo,se: to finish CIS procedures interupted by computer crash ‘N RS .
[y * . N . ) .
A - N - -
. . 13 , - ~ .
. Procedure: : Crash Recovery (Qption =9) A .
. * ' '
. N v . . [ - -
» T - . -
: K Enter Time of System Failure:’ C el 1 .
. . . . . .
. . ! Hour > - s .
- % . ) Min > , . - ) -t
. . - .
( - N N -
Ao , . . ‘ ] oW,
R, . * “ . 4 *
1 PR .
Sz - » . e - 4 -
> $ v .
LT Recovery Process Completed ‘ y
7 3 - ~
4 d g - ., ! )
R . R y N . ' . ' °
. L. ¢ . @ ~ ‘0 -
. . ; - : b - ! he { " N 1 v -
- . * » ’ * . ¢ ! ) ) v | ‘ *
i . « , . ¢ ' i . . . 4 .
A L}
- - W B} .
. - ' . ‘ ! *
) . KN ° T T a - N AL ' . . :
~ . . - . n, + v
- ‘ - ) ‘ s \ o - . ’ »‘“’;""
< Iy .
® . ' ) . -3 Y - . 2’ N
! ¢
- . ' »
i ’ L . -
1] < . ¢ /s
PN . . . .
. ’ ) . « o, L ° < Y * —
T e Lo oate - ) ! ) ’ . ’
i . "\ o e " v . 5 \ v, . . .
- . N Ve " Py . P -
. . . .
. . \. 4. A . 4 R :‘ ‘ » > - .
N 2 . L - , v R ~
N T ., - . - L - . -t " « R A . - &
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ERIC .

Aruitoxt provided by Eric:

o

3

’ . ’ \ - N ) v : ' s
Teacher Interaction Procedure . . Batch Data Entry v
. ’ o °\,,;’ ﬂ
> B . . f A} \\.l
Purpose: to enter data accumulated during computer down period.
© - - . - _i N
N e .
Procedure: . . Batch Data Entry (Option =7) . . -
, ¥ ' ! e -
. R Batch Data enter for: .
‘ 1= All studrnts at this site ,
. 2= All students in a class at this site ,
B 3‘= One or more students® h / N .
>
\ 4 ~ 1
I ’ - -
Enter s g
, , / -Student 1D . ) )
D y - : . ‘ a -
' - e . %
Enter clads ‘ +4D = )
number < 1? ' _Verfication { -]
. y » .
° "‘ . . ’ .
I’ - k] » d * =
. B B ’ '
. » Log fileto be: -— .
° 1= Spoolea:\to the printer s
L 2 = Written Yo the teletype’ p——
S " S “ | ’ '
., < f o ) - -t . .
« . 7 * M .
*d v ) L S
e ry ey
¢ * - ) .
Monitoring of the Batch . Processing of the Batch )
. Data’Entry process is ¢ . « Data Entry 1D fites is .
spooled to-the printer ‘ monitored on the teletype -
- . N . L .
\ ; e ~
N2 » » . - *
- - - . L S~
- = . ‘ ‘ . \ . L) W
- v ‘ . 4 ' .
' * ) . .‘ [ . . ' “ .
. . , :
$ ~ .
- * . - S - *
R - 3
- . @ - ’
w ! L4 . [‘f\ . .t
: . oA . ’ . -7
. . N & ‘
- - 5 _ - v ..
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. Stydent Interaction Procedure .Student Usage ¥
. L4
‘ N : . ¢
) Purpose: to recard student ‘activities (date, task, time, -etc.). )
Pracedyre: Student Usage (Option 1) °  * . ?
. N .
i, . ' - -
- o .
4 -
g .- . * *
v > . o Ente ! .
\li&ﬂ . \"’».. ﬂ»_[‘ . . N ’ {
A ) Student»,,&;-, : - ' g ‘ - '
> . ., o psy . 3 ~ ¢ N .
¢ ;1 . > ) -
> . ~ ) ) : * k
¥ ~
. ,. N K3 ‘
. ., NA 1D ’ ) *
Verification e 7
i';‘ -~ . . i‘ hid e,
) . o ® - .
e N . L
9{ You Are Working'on Activity #
. { 1. If You're All Finished With It. .
- 2. if You Just Want to Stop for Now. ,
. it v
N } M
Start . ‘ ,
A New —r - :
Task?» “ .
a e cx
* - . e
v \ - N -~
Y . ‘ , 1 B
A4 . - ;
- Y . A @ ? * ° ’ .
-, Pick a - >
- Y - . 4 &
‘ ; Subject . . :
> - . (4
® 4
- M . : . S, . .
N N . 4 ° g D .
L'l ‘4-// . ’\: i A.( . 4 . *
i * Prescribed o/ “u Lo
. | Activities Ara e A ’
o Listed ‘ N & . S <
- 1 ¢ R .
» { ~ . ’ ’ ’ ’ .
s Y .
- .. ‘ . »
R N . . r 8
. . . . . N ’
Enter . . . . . .
- Actwvity : R/ . : .
. Number. : . o
. - 4 4 -
»” . N ' ) .
o — - . .
- * & . " N
N - & ¢
[ 4 » 6 0 ./” ¢ ) o
- N . ' ° . - A
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- Report Specification Procedure Y Minutes Spent on Each Subject
- ’ . ‘ .
> . . . .
Purpose:  to generate weekly reports on the time stydents sp"end on each subject. .
. . ‘ - . 12
o N.B.. This rep('):(t must run over night and will be available the followirig morning. ) ) )
. » K - . ~
e ’ ] Procedurs: Minutes Spent on EachySubject (Option 1) X
. - - { - -
L » . v -7 ! 1 '
P - L Enter Report Period Starting Date s
e .| Year > M B
':w A i Month >, ) ‘ , o
© e ) ' Day > ! . A SN
4 . . R .
o . : . . g J : e -
- ) - N y - . K , * . .t .
' T s . |'will Student IDs be N S - \
ci. e _— v o " . SRy Lot e - em
—— 1. Entered by you - ’ : ¢ L
B L 2. -Taken from the student list by mé y = . .o 1
- _ ) E ' ’ . b4 (‘ - y ’
. LN -~ ," L4 . ., °
- v ' \ . ” » ‘ . Lo .
. ﬁ h 4 ) c e h 4 — .

! Enter StudentID | . - ) . . ) ‘ , Which class?
> v b ' [ I3 P * ® ' P} > .
i N 1. ' ] - - i

/
i
@

' p
i + . ) hd
£ - . ‘ »
_— a N
= End of Sub procedure -
- - - i LY
® . , o - g -
G L
° -\ - - 4
- Ad . - N * ’ -2
° — N o ® v ’
i e 2
. . . pE-S
. ot H
. Ay
X - . - g
N . . . A - - =
. . - .oz
X% < 3 ~ - -
. ¢ - N % . - H .
. . , \- S :
. o Ay . . .
* : P 2 w
. . .
'
. 1 . :
.
> * v - - .
A i i *
s .t - ~ . t - A 4 —
Loa LA + o . . .
T . e - - ., T .
- . —
.
- - = - .
i i M ” 5‘
.
- - I .
. - . a -
- “ - Ve - bl
N . .
o
y N B 61 ) ) ’
- B .. -
e R . A . -
. . e ®
) . . . ) 3 . .
v . . ‘ ° R A . . o .
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N - Report Specification Procedure “ ) S \ Assignment Completion Rate
- - .. ‘ L] : - »
Purpose:  to generate-weekly reports on the students assignmaent completion rates.
. . [ - o * o ’o ‘
. \ N.B.: - This report must run over nigh;.and will be available the fo!lo§~ing morning.
i T, .
Procedure: Assignment Completion Rate {Option 2) .- *
. R - .
, - &, ‘e ‘ »
i Reﬁort to be Specitfied by:-" ™
D 1. 1D numbsers,
2. By class
o 3. By site ) .
~ Py L °
v . \’ . . ~
: t
y ) - .
. o . Y & 2 P - N LI
P ‘First Day of Report . First Day of Report First Day of ?eport
{ Year > ¥ Year > - N ‘Year> ~, | .
. Month > . ) Month > . .. 1Month> <
. ' Day> Day > Day> - g
v ) ‘
¢ 2 . . . . .
L} [ L o - B
‘ " Enter 1D ‘ Enter class number
) >. . . >
P : - 3
ot P
* A4 5 . . * -
— End of Sub procedure |4 - -
. ) — :
. % Co L8 ,
& \ _ e —
Pl AT , . . . . :[ . - e
- :" o o * ” - P -
. . e ~ 0 »
7 N v N ) - '.: ’ '
- v o s . -
- 4 . a . PSR {
‘ - LN h
c. . - =
Y- | L .
Y - I 9
A . "
- - J -~ i —
Q . . % - ‘ Lot
RIC  ° T R S
. ) . . N - l“’ A ,

Aruitoxt provided by Eic:




Report épgcification Procedure . \ ) =  Task Completed
. -

= \‘ :

Purpqse: to generate weekly reports.on the ndmber and type of tasks that are completed by the studgntsf >

N.B,: ' This report must run over night and will be availahle.the foltowing n‘wrning. ..
. — -~ - 4

N

. s - .
Procedure: . .. Task Completed {Option 3) =
° - ’ ' N .
- ’ . ) ° -
. ! . Enter Report-Period Starting Date “ -
Year > ’ -
Month> | -
) ot Day > J T . ) . i
1 -0 *
' , , .| will Student IDsbe:,
) - _{"' 1. Entered by you , p -
. , : 2. Taken from the student list by me’ _
* . . pa : . ' L PR _\*
- - . bl
Enter Student ID ' Which Class? .
o .
> ) ) > . .
v R ., LS
Y ) ] -
e . o . - \
) ° v ‘ » ) ‘ it -
¢ ° ' . M .
' <P End of Subprocedure (¢ -
/ el . ~ * .
. ! . [ = B . S o
7 .
13
1. - — -~ .
* N ', . . . 3
3 - 14
- v
. . .
- 4 . R . i . . -
- - s . . 4 ‘ - ‘
— - o . - - -
7
2 . e — i}
. - \ . . .
' - . - - - - o
+ -

. \)“ . . ' " . 63 i , ) oo )
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Figuré ,1.

Figure 2;

Fiéure 3.

Figure 4.
3

Figure 5.

Figure 6.

Figure 11,
Figure 12,
-

Figure 13,

Figure 14,

- Example of student pres_7ription shaét._ <.

. ’ I ’ ‘
. s ’
N -
’ . . B : - o & R e ) 62

Figure Captions
T o
Classroom information system structure, » ’

o

Ve =

P‘rocedure used by ch11d to Sejt”é"ct and lnitiate an activity, * g

~ ]

Procedure ‘nsed by'child to terminate an activity. -
’ ' ’ : e

Example of prescription proces s\folldwed-‘byu teachers,

Weekly summary report of tasks comoleted

L

Figure 7? Weekly summtry of task completmn r\ate in each sub_]ect.v
Figure 8, M;eekly summary of time spent in each: subject. ) . -
Figure. 9 Examples of the shc;rt term h1sto?y repg;*t.

. Figure ‘10. Examples of the short term histor}; report, . ’ ' ‘ ;

’ . -

Summary of minutes gpent for individual CIS training sessionhs,
A3 * L ‘ L "

-

Comparison of average prescription time between the CIS .-

and the'pen‘cil-‘p'aper procedure""s.

[ -

Mmutes spent preser1b1ng usmg CIS procedures, 1976- },977

) SChool year.
—

v

4
5 H B .

Minutes spent on CIS verification procedurs's 1976-1977

’ B

school year., . .~ T e




CLASSROOM
INFORMATION
SYSTEM

TEACHER DATABASE *  ~ STUDENT REPORT
INTERACTION'  |* | MAINTENANCE INTERACTION SPECIFICATION
PROCEDURE * - .PROCEDURE . | .| PRQREDURE PROCEDURE

- . ..

* ; ‘ / 4‘?.

CREATE ' START. ' TIME_
PRESCRIPTION STRUCTIONALS SPENT ON
OPTIONS ACTIVITY A'SUBJECT

STUDENT .
ATTENDANCE

»

STUDENT UPDATE =~ - stor ASSIGNMENT
1SHORT TERM. ~| PRESCRIPTION INSTRUCTIONAL <4 COMPLETION
" |HISTORY OPTIONS | ACTIVITY RATE.

3

CREATE AND
MODIFY STUDENT
SITE LIST .

N

—r (J

FASKS
COMPLETED

TEST SCORE
RECORDING

PRESCRIPTION ’ )
4 ImisceLLaneouUs
CREATION AND FUNCTIONS ou

DELETION

{
My,

TASK
VERIFICATION .

STUDENT
SITE LIST
DISPLAY

PRESCRIPTION
PRINTING

STUDENT
LONG TERM
HISTORY

Classroom information system structure. -

<

- - °
. ' -
. ‘.




1D NUMBER -
> (Type your 1D number)

A

ARE YOU (Child's name) -
1=YES ‘
B
> §Type answer)

YES .

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

YES | NO

-
-

‘ .

PICK A SUBJECT . AT
1=READING , | = | 0K THATS ALI='FOR NOW. BYE.
2|="MATHEMATICS -
3\= SCIENCE

\

5 = SPELLING
{4 > (Type answer)eo. b oo

z B! o

ﬂow PICK ONE THING TO DO

©1=ACTIVITY 1
- (Name of task)

2 = ACTIVITY 2
(Ngmé.of task)
> (Type answer) -

OK. THAT'S ALL FOR NOW. B¥E.
v . * . ,

-

» o -
.

» 1

" ~Figure 2. Procedure used by child to select and initiate an activity.




ID'NUMBER

> (Type your ID number)

v

-

. Y

ARE YOU-(child's name)

1= YES
2=NO

> (Type answer)

.
e N

~

¢ YES. _

s

A2

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

[

1._

DO YOU WANTWTO START A TASK7

YES -

2=NO N
> (Type answer)

-3

YES

NO

A 4

'PICK A SUBJECT

1 = READING
© 2 =MATHEMATICS
3=SCIENCE =~ -
4.= EXPLORATORY
5 = SPELLING
> (Type answer)

-

L
-

L

-1 = ACTIVITY T 7
_ {Name of-task)
2= ACTIVITY 2,
(Name of task)

NOW PiCK ONE THING TO DO |

> (Type answer)

;-
o

OK. THAT'S ALL FOR. NOW. BYE.

-

A,

t . [ld Ok .
OK. THAT'S AL FOR NOW. BYE.
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CLASSROGM INFORMAT|ON SYSTEM : | _MONOAY . 21-FEB-77
SUB—PRDCEDURE\STUDENTPRESCRIPTION o
PRESCRIRTION OPTIONS: -

. o
" 1= CREATE—-WITH DISPLAYING DF‘AVAILABLE TASKS,/
- 27 CREATE~-WITHOUT OISPLAYING
3=DELETE DUTSTANDING TASKS
>1 , S
(‘ +

ENTER CURRICULUM M AREA’ CDDE .

>2.1.13.4. oo S
INSTRUCTIONAL DPTIONS FOR MATH, (M . IM13, M13C

[ 0] = TYPED INPUT :FRDM THIS TERMINAL

1] = [M13C-BOX 1] /A ) © '
USING THIS BOX THE CHD MUST COLLECT SINGLE DIENES BLDCKS AND PLACE THEM IN THE
SPACES AS INDICATEDON THE CARDS PROVIOED. T HILD -MUST THEN WRITE THREE
NUMERALS: THE BER OF TENS GROUPED, THE NUMBER OF ONES GROUPED, ANO THE
TOTAL NUMBER 0CKS ON THE CARD. THE CHILD LSD MUST EXCHANGE SETS OF TEN
DNES FOR A TENS BAR. - _
e’ AN [ . P '

TDDAY%DU ARE ASSIGNED WORK IN OMATH BOX M1301e.

CHODSE AN OPTION:
5. 1=SEEMORE TASKS™
7~ 2 = PRESCRIBE NOW
>1
[ 2] = [M13C-BOX«% ] ..
USING THIS BOX THE CHILD IS T0 PLAY DOMINDES BY MATCHING WRITTEN NUMBERS (E.G.,
6 TENS AND 3;0NES) TO NUMERALS (E.G., 63). ) :

IN 9MATH BOX M13Ce YDLLI,N‘ILL FIND A DDMINDES GAME TO PLAY“

3] = [m3c-L8°3 9 -7 i
LON EACH PAGE OF THIS-LAMINATED BODKLET THE CHILO MUST WRITE THE NUMBER OF TENS
AND ONES-GROUPS 1LLUSTRATED.« HE THEN MUST WRITE THE NUMERAL REPRESENTING THE
TOTAE NUMBER DF SQUARES ON THE PAGE (E.G., 3 TENS 5§ ONES=35). .. iy

YDUR ASSIGNMENT FDR TDDAY IS OMATH LAMINATED BDQK/T Mli[i% (LB)0

CHDQSE AN OPTION: . o,
© 1=SEE MORE TASKS -
2’ = PRESCRIBE NOW
>2 o’ »

¢ ENTER PRESCRIPTIDN CQDE

>23
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.._.._,Z_m_:.. ___________________ e e e d e e
. - Vo % ¢

ACT.IVIT\Q £~1] ' - - L -

- \ ‘\" - & . -

© . . ‘L\/
- '\
- -~ i ” R
. . . . ! "
?
.

. . 'y ¢ ,
CONGRATULATIONS!!  YOU ARE READY TO BEGIN A/NEW MATH UNIT.
. . ¢ ’

7 -
. s v i . ) —‘))

~“FIRST YOU MUST TAKE THE ,*éﬁETES{I',ul.JNIT 13% INTHE -

+*YELLOW BOOKLETx, = *. * R

- - : “ ,\' .
= . R b . °
~ . [ . - -~ .
- - . L -
- . ‘.
- - - -
I3
N Lol
~ « . ° LY
—--—-~~———---————-—-——— -q_-“-——-——p—~—.
~
~£ - ’
- [ 3%

A ]

- C . J ‘ . )
ACTIVITY { 2] _ C e P g

EY i . ) \ ] m: ':0.\, - i o - - ) @ . v
"IN ¥MATH BOX'M13C+ YOU WILL FIND A DOMINOES GAME TO PLAY!H -

- L R ) . s N .‘ »

: Figure 5. Example of student prescrip%idn sheét. ' T
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TOTAL L6

w, A - i
) - “, - .
L. ’ x - a
AN L ]
. STUDENT 1D NUMBER:™ 71308 ‘o WEEK OF: 76/11/8 )
L g . \ -
. TASKS COMPLETED ;
N . . - N B
SUBJECT - MON_ TUE _ WED!. _THU  FRI__ _TOTAL
READING ~  ° o - ' o c
NRS: CASSETTE 1 1 3 N~
NRS: WORKPAGES T 1 S
NRS:*READ ALONE STORY 1 N 10 .
NRS: TEST . . oy
+SUBJECT TOTAL* = .
. . .E &
'MATHEMATICS oo ) oo,
BOOKLET . 1 1.7 1 5 n
TEST . ., . 1 - 2
*SUBJECT TOTAL* p - = 7
SCIENCE = - ¢ e _ s -
.~ DIRECTED GROUP ACTIVITY \ Tty
*SUBJECT TOTAL+ . i3
- . ﬂ\ , % . ] ‘ . ve ,\
EXPLORATORY & . ) ‘ -
MATH GAME R . A 1. \,
LIBRARY 1 i 1 £ R
CONSTRUETIGN ' L2 4 -2
. GAMES: - T 20 L1 1 L
-+ *SUBJECT TOTAL* . - 13
. 'SPELLING ' ; ) - T
~UNDEFINED ACTIVITY- 1 I TR
- - *SUBJECT TOTAL* .- . (-
.8 6 307

-~




- [ - 'é’\ : .‘:_ ¢ Lo e . b . y "
- e .:". - ‘ ﬁ . .
¢ 4 . te, %
~ ¢ N ) A * - -
. STUBENT ID NUMBER: 71303 ~ - .. . "WEEK OF: 76/11/8 '
"’*hn‘
, R ASSIGNMENT-COMPLETION RATE
‘ SUBJECT ~ MONDAY+ TUESDAY WEDNESDAY THYRSDAY FRIDAY  TOTAL - i
, ’ AC A C A C AC- A C (LA
. READING “. -2 2. 1 2 2 1 .1 2 2 1 ‘10
" MATHEMATICS = 1 1 2 1 12 2 1.2 100
| " SCIENCE 0.0 1 0™ 0 1 -0 0 0 0 100, .
o BXPLORATORY " 2 2 2 3 - 2 3 2 2  2.73 130 e
. SPELLING ° -0 0. 0 0 L I A I R o
S . 27 "TOTAL NUMBER OF TASKS ASSIGNED : S
‘ 30 TOTAL NUMBER OF TASKS COMPLETED .
' . 111% ASSIGNMENT COMPLENON RATE FOR THE WEEK_ S -

. 4 DY A ’ " : Q- ~ it
-~ 4 STUDENT ID NUMBER: 71401 - 7 WEEK OF: 76/117 1
- e - ‘ L. } - t
ST - . ASSIGNMENT COMPLETION RATE - L
T N N ® < ] . .’_ * l " w . Yo X
~ .. .. SUBIECT' - MONDAY. TUESDAY WEONESDAY THURSOAY  FRIDAY" TOTAL  °
T ACC A C WA C A C A C (CAD , .
: \ “REAOING 1.1 1 1 2 1 0 % 2 2 a3 ~
T \UMATHEMATICS -+ 0. 0- 0" 1+ - ¢ g .0 ~0, 50
v Y O\SCIENCE 1 0" 0 1 0 0, "1 ¢ 0 1 100
XSXPLORATORY 2 2 2 2 272 "2 0 2 1 0. - :
b . SPELLING 10 0 0 -0 1 1,0 -1 1. 8 . .
, . o\ ..23 TOTAL NUMBER OF TASKS ASSIGNED - - :
. - 17. TOTAL NUMBER OF TASKS COMPLETED ° , T - T
73% ASSIGNMENT COMPLETION RATE FOR THE WEEK - Co »
o'-.’ AN N . . . ’ '4"4;_ -
o N ' * . . ’ : ‘ a

N .. Fjgure 7.- Weekly sumnary of task completionate in each subject.
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STUDENT ID. NUMBER: 71303 - WEEK OF: 76/11/ 8
' v H@"{T‘-" i N ’ s
C " . MINUTES SPENT ON EACH-SUBJECT
SUQIECT | MONDAY TUESDAY, WEDNESOAY THURSDAY. FRIDAY TOTAL
LiY . B = ]
READING V38 0% 3 N 1500 2 0) - 22 00 13( 1) -
'MATHEMATICS 16( 0) 16( 0) 15 0. 6( 0) 00) 60( -0) -~
SCIENCE "o 0 o 0 - 2000 /e'( 0) ot 6. 20( 0). "
EXPLORATORY  74( 0) 700 00  89( Or ~14(_0)  85( 0) 302 . 0)
SPELLING" . 0( 0) 0(-0) 00 0 21 o) 000 210 0
TOTAL 125 18, -~ 109 67 e 8337,

533 TOTAL' NUMBER OF MINUTES-SPENT ON ALL TASKS

30 NUMBER OF- TASKS HAVING TIME INFORMATION RECORDED

17, AVERABE NUMBER DF MINUTES SPENT DNA TASK

[N

"

*Note Number in the { ) indicate the number o?tasks for which no time is recorded.
A \‘ t

" Figure'8. Weekly summary of time ’speni in each subject.
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" 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/”/‘} v
~76/11/4 -
~76/11/18

76/11/16

781119

76/11/22
© 76/12/3

76/12/6

1
.

e

SCORE

12
24
93’
10
"4
6
6.
5
CMPL
12
© 24 [
12
Y10 .
4 -

6
6
5

CMPL

CMPL

cMbL
CMPL

ACTIVITIES OF 71304 IN MATHEMATICS
AS OF: 76/10/19
ST LR0C THIRD FLOOR CLASSROOM
CLASS:
A d . -
o TASK - AREA - TIME .
PRETEST 28 MATHIM 28 134
N\
PRETEST 28 MATH,IM - ,IM28-.
]

7 ’ v
M28ABKLT 1 “ MATHIM IM28 . 0:35
M2BABKLT 1.~ - MATHIM ‘IM28
M2BABKLT 1 °  MATHIM ,IM28 0:31
M28A-BKLT 1 . MATH.IM IM28 0:27.
MISABKLT 1 MATHIM IM28
M28BA-BKLT 1., ™ MATHIM ,M28 1:15-
M28BA-BKLT 1 MATH:IM |IM28 - 0:27
' M28BABKLT 1 MATH.IM IM28 -
M28BA-CET 1 MATHIM M2 1:30
| M2BBACET | MATHIM IM2g* s

-

» ACTIVITIES OF 71309 IN SCIEpJCE
AS OF: 77/ 117 E

SITE: LRDC THIRD FLUUR CLASSROOM '

' LAGR L7 SCL ,LVLC,C~LA
LAGR L7 - 'SCl ,LVLE,G-LA
LAGR L9 .+ SCI ,LVLC,C-LA
LAGR L9 . SCI LVLC,C-LA=
LAGR L4 SCI- ,LVLC,C-LA :

. LAGR L4 . SCI ,LVLG,C-LA
LAGRL 10 -~ . SCI ,LVLC,C-LA

 LAGR L 10°

g

SCI +,LVLCIC-LA

-

ld

0:33
0:38
0:2»

o103

L ]

. ' . ' P
‘Figure 9. Examples of the short term history report.
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73

GMPL

_cMPL
"TMPL

4

DEC

MAS
MAS

MAS -*

MAS

NMAS -

* NMAS

“NMAS

" NMAS.

MAS
MAS

MAS .

MAS

NMAS
NMAS.
NMAS
NMAS

MAS
* MAS.

T CMPL . -

_ CMPL

-

-

z

-

-

.

-




DATE ~
77/ 1/
77/.1/11
77/ 112
77/ 112
77/ 1113
77/.1113
77/ 113
77113 -

’

¢

-ACTIVITIES OF 71408 IN READING

AS OF: 77/ 1217

SITE: LROC THIRD FLOOR CLASSBOOM

.CLASS: 2,
TASK .

-ADD ACTIVITY

r

ADD ACTIVITY
GROUP MEET

- GROUP MEET

GROUP MEET

. GROUP MEET —_

~3

77/ 1/10
77/ 1/10
L 771,110
77/ 1110
77/ 1/10-
77/ 1110,
77/ 1111

' R URE

77/ 111
A
771 1/12 .
71112
77/ }/13
77/ 1713
77/ 117
77/ /17

WKBK ASSIGN
WKBK ASSIGN

AREA
READ,GINN ,GINN
READ,GINN,GINN
READ,GIN-N,GINN

'READ,GINN,GINN

READ,GINN,GINN
READ,GINN,GINN
READ,GINN,GINN
READ,GINN,GINN

e

TIME
0:30
0:17

0:20

. 0:50

-

"ACTIVITIES OF 71309 IN EXPLORATORY

AS OF: 77/ 117

SITE: LRDC THIRD FLOOR CLASSROOM

CLASS: 2

GAMES
GAMES
GAMES
GAMES

. CONSTRUCGTION

- CONSTRUCTION- "

CONSTRUCTION
LIBRARY
LIBRARY
GAMES -
GAMES
CONSTRUCTION

CONSTRUCTION

.CONSTRUCTION. -

GAMES
GAMES

. ~CONSTRUCTION

CONSTRUTRION
GAMES -
GAMES
GAMES * .
GAMES
EXTRA-MATH
EXTRA MATH
GAMES -

_GAMES

'GAMES

GAMES

',CONSIRUCTION

CONSTRUCTION

" EXP

-EXP
. EXP,

<EXP

"EXP

» + EXP

EXP

EXP ,EXPLEXPL
LEXPLEXPL
LEXPL,EXPL
JEXPLEXPL
LEXPL,EXPL
,EXPL,EXPL
,EXPL,EXPL
LEXPLEXPL
LEXPL,EXPL
'EXPL:EXPL.
JEXPL,EXPL
JEXPLEXPL -
yEXPL,EXPL
., EXPL,EXPL
JEXPL,EXPL
EXPLEXPL
,EXPL,EXPL
,EXPL,EXPL
"EXPL,EXPL
JEXPL,EXPL .
,EXPL EXPL
LEXPL,EXPL -
LEXPL,EXPL
,EXPL,EXPL
JEXPL,EXPL
JEXPL,EXPL -
,EXPL,EXPL
JEXPL,EXPL
LEXPL,EXPL
LJEXPL,EXPL

EXP
EXP

r

EXP -
EXP '
EXP

EXP
EXP
EXP*

EXP.
EXP
EXP
EXP

EXP
EXP
EXP
EXP-

EXP
EXP
EXP
EXP
EXP
EXP

0:46

0:53

'

+0:30

0:15
0:46

0:23

0:31

0:15

- 0:37
© 0:16

0:32
0:20
0:36
0:38
0:31-

Flgure 10. Examples of the short term hlétory report
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g ' 'COMPUTER EXPERIENCED STUDENTS -* - COMPUTER NON—~EXPERIENCED STUDENTS

.
’

Lo Avera Average No. | _Average . ’ Average | Average Np. .Average' R
s . ) Trainini' W of Sessions "Time per .. Training of Sessions Timeper |+ . =«
Time/Child eeded for | Session J ‘Time/Child | Needed for | - Session

‘ . .Class | (Rangey | "Training ° (Range) N (Range) Training (Range) N
N w. oo . N NE . ‘ B 7
= R — 2250 150 15 ,

(15 - 30) 0200 | LS ‘

.. i - LY - . . . ’ - 1.
. 25 AR . 19.33 .~ 7 145
. — . ——— ' D et . . .
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“#of Students . " “ Time .
Prescribed for " * « _  lnvolved - . .. Time/Child — * ~

va

»n

Computer Penc?il:paper‘ ++ Computer Penca-paper ' Computer Pentil-paper

N >

. 5y L2 6082 - _ 30 L 1016 '-2.69_‘.\7)

4 A

e

et e U
4082.. 7. ‘ &'83

Y
\

2.87

354 ° - 368

) } - i : - . N~
“Figure 12. Comparison qf average prescription time between the CIS and the pencil-paper procedures.
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. . . ' i ‘ K
« . ! * g '@ -
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s . .
r X)a I
. : X )
' ) -Average ‘minutes Average minutes
) N . ¢ spent on verifying spent on verifying
. . c task completions . » °'task completions ¢ -’
Month N . per day . per child
. ) November 32 3055 © .95
~ R s v ) T, * ~
.. ) ’ , 3
A - December .= 36 20.70 .57
. Wt L -
Loy " Jansary 38 23.70, i . 62
a‘ N » * \
. Figure 14. Minutes spent on CIS verification ﬁrocedures 1976 - 1977 school year..
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Aruitoxt provided by Eic B
. RO

XY



Aruitoxt provided by Eic:

Mo’nth

Average minutes
spent prescribing
. per day

Average min ujteﬁs
spent prescribing
per child

p %
Novembers =~ 32.

e

December ,.;.) . 36
4

v

January~ " 38

61.44 5-

1.92

4

Figure 13_.S\b'nutgs spent prescribing using CIS procedures, 1976 - 1977 school {Iear.

?

-




