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ABSTRACT

>
. v - T
r o . U , N -
’ bt 4 A L " ) . i
-~ +* This paper deals yithﬁe/sicgjx';pecifications of a generalized
systen of computer management, for ifstructional programs which are < -
" .
’ compatible with the model of Individually Gulded li:d.ucation (IGE).’ )
. . ,
. Lomputer managed "instruction (CMI) seeks to facilitate processing .

information and supplying, this’information at appnopriate times_ and
- . . ¥
. ' place§ so that it is directly applic/a}ple to instz:uctibnlal/jdecisi'on J

- . . , - Bl o
fnaking. . 3 > N

. ) A model for the generalized WIS~ SIM is! dey oped This model '

incorporates the processes of testing, per ée prof:.ling, specify—-

. ! -

ing performance expectations, diaqnosn.r{g/d identifying instructional

¢ “needs, guiding t?le instructional pﬁces-s and selecting appropriate

"

/ '
educat:.onal experiences and s#ttings, instructing, an‘d/e/va%oating the
P [ - . N - ‘

) e ' kel = ¢
dnstructional program.” ‘ . / . /
. ’ - //o h ' N ' ‘ P4
J . The info:m{ation flow in-the genexalized system is di,scussed}an‘d oy
N . . . . .

) tne related data baees are s
C W T 4 /
. given and an appro to évaluation is outlined. N .

fied. The developmental schedule is

Y
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ADAPTING TO AVAILABLE COMPUTER CONFIGURATIONS

. -

. A major desigh goal of WIS-SIM is to make a CMI system available to

.

#///;’///,g,iargélga;gg; of IGE schools (Belt & Spuck, 1974). One response to this

goal wohldfbe to deavelop a s&stem which could be implemented on a computer
: ; X

schools could afford. Such an approach is not

-

.

'éonfiduration that ma

. viable in that it seems unlikely that many school syspems will be able to

4
. acquire computers for the sole purpose of managing instructional programs.
A more p}omising approadﬁ is to design a system that is combatible with

.

computer configurations which are available, ®r likely to begome available,

[ S
to schools. Computing capabjlity may.be available to schools from the

following “four sources: N

1. The .school district ' *

- '

2. Cooperative Regional Educational organizations

. " 3. Universities . o~
. *
- e

4. Commercial service bwreaus o

The computer configurations available from these sources cover.a broad

sbectrum from batch’ administrative data processing systems to on-line mini-
» : . . N - . ’ *
< computer systems to 1arge-scale‘multlprpce551ng computer systems which ‘can

R ‘> . .
concurreﬂ%ly support interactive #efminals, on-ling" terminals, and batch

\

data processing. . ‘

~

- » Administrative data prbgessing systems found in school districts and
7 A R . -

_Cooperative Regional Educational organizations generally operate in the
% N

batcﬁ‘mode with little or no telgprocessing capability. School diétrictsl

.

and Cooperative Regional.Educational organizations, are also acquiring -on-line
H

o n £3 4 |
- 1 ; , y . 93 |

Q
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.. minicomputer systems for interactive instructiorfl data procdessing. These

systems are beiné used to teach programming to students and to support
" .

gaming and simulation exercises, drill and practice, and tuterial Cpmputer
. X
i

N ided Instruction (CAI). Most of these minicomputer systems do not have

. ' the mass storage capability required to support CMI application. However,

there seems to be a trend toward upgrading these system€ or replacing them

with minicomputer systems having larger mass storage capabilities. These

I

systems, therefore, hold some potential for future support of computer

v S
)

1] ¢ -
" manageﬁ?&ﬁstruction. e

It is difficull to ‘characterize the typical university tonfigurat@gn4/’y////’///

—

4 large university may have a large-scale, multiproceésinq/gonfi&g;ation .

o
—

which can support batch and inferactive modes of operation concurrently.
EN 4

v
f

W - - . . ﬁ‘\\ .
Or, the.gniversity may have -a-batch system which 'is used for both academic
S~ A 3

——— A ~

- "and administrative data processing. Frequently, universities have mini- )
. 4

e

computer configurations whith were acquired primarily to provide an inter-

. v

active problem~sol§in§ capability on campus; some campuses have also made
\\\\this capability available to a larger community]of users. i e

. . I ).
. 1 . Commer 1l service bureaus cover a broad spectrum of capﬂ.tl'es‘.

- - -
, Depending on the ;;;EIEuiag\férvice bureau, batch processing may be pro- 1 -

\ -~

-

vided on a smaLl-,\medium-} or large-scale system. For those service

.

.inm%aus‘tpat do provide on-line or interactive“service, a large-scale
‘ computer is generally utilized. Service bureaus with on-line br inter-
. / ‘ . -
1lity usually cater ta a regional or national clientele, while

active cap

bureaus serving local clientele generally have only batch capability. When
Q9

their data processed during second or third shift operations in order to :
L] .

-

« take advantage of lower rates.

Eﬁc ' 1 4_/

Aruitoxt provided by Eic:
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Interactive and on-line systems'haVe:great appeal in the CMI abplica-
3
1 .’u » : . ' .
tion because ,turnaround time, the'time required to enter data and receie
. . . 4 .
reports, is miniﬁized., However, batch 1mplementatlon will continue to be

* .
. N ~ 2! .

‘given 51gn1flcant attbntlon 1Q the de51gn of WIS-SIM because- kg is the .

¢ - level of service that is most‘avai;able to.schools.

@

Implications for C N

—

implehenting WIS-SIM on interactive, on-line, and batch configurations will ‘\
. L} P 3 < i

- be discussed later in this chapter. P

. LA “
T > . - ‘ . ° .

~

,\NOURCE QATA COLLECTION ST e .

) \ .
3 ~ -

. ) An optlonal feature of aillthree modes of operatlon (on-llne, inter-

-
- ' ~

active, and batch) 1s "source d

ta tollection." Ideally, data generated

as a result of normal classroom act1v1ty would be recorded in a form whlch

canobe d1rect1y entéred into the computer. o, .
- T

-
N ~

' » . 2

Souree~data collection is related.to the major design goal of mini- : N

mlzlﬂg demands on teachers to learn the system and assoc1ated tasks which

are dlfferent from normal classroom act1v1t1es

collection which is usually emphasized is the ability to omit the inter-

The aspect of source data,w1 ,
A

.

. ) .
mediate step of converting data into machine—réadable form.

This results

N N
in a-saving in keypunching and a decrease in turnarqund time. Source data

{

collection is also appealing because it permits the ini lementation of an

. N,

>

v

on-line system-with minimal requirements'TBYFSChoolrstaggiizzeizement-and .
4 .

[N

« s \\ )
0 tralnrng. Procedures based upon a source data collection céhsept utlllZIng\\\\

. opt1ca1 mark-sense technology have been developed and promise to minimally

~
'

) «disrupt normal claseroom activity. ‘\\ ‘ ’ .

-
“ . . N w

)

Although a school terminal would have a full alpha-numeric keyboard,

the -design goal, in cases where the scthl terminal also has an'optical \

mark-sense capability, is to have as many of the inputs ‘as feasible made

| | | 5 .
ERIC. - : . :

]
oo . : ‘ .
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Some -batch systems will have a mark-sense reé@er at the central sé}e.

- N N .
- he.feleprinter. specified is an impact printef whith can generate
e { N

' 96 \ . . ¢ 7 .

(. .

- +

through the mark-sense reader. The geyﬁoapd ih such cases will be used

°

mainl‘lfor updating small amounts of data and for newly emerginé functions

- ' .

1 - v

. . :
" for which there has not been sufficienﬁ.time to develop forms. The mark- o

N ’ M 4 . "~
sénse formats are being eg?ineered to make minimal demands on the'teégher
in terms of both the numbeg\of entries required per transaction and the ‘

i

[}
v, ‘ <
amount of training requiredxié\become proficient in their use.,

The extent to which eomputer configurations have mark-sense; capabil-

-

ities.will vary considerably, including, no mark-sense capability at all.

the case of batch systems not equipped with mark-sense cabébilit%gs, data
p : “ T '
. g e g~
entry will generally be by keypunch at the central site. - e
‘ = )
On-1line and,intéractive systemS may have mark-sense capability either

at the centf&i site -0r_as part of the school terminal, When mark-sense:
/‘ Or‘f~wP . t\

capability is located at the central site, mark-sense forms will be sent

\

from the schools to the central site for processing. On-line and inter-

active’ systiems without a mark-sense capability could. either hive all data

inputs made through the terminal keyboard at the écho&l or utilize some

\

combination of terminal keyboard entry and keypunch at the central site.

N 1

A teleprinter is specified for the school terminal instead of a video , PR

tube display since hard copy is essential in many of the reports generatéd. K N
. kN

Even if both a video tube display and a teleprinter could be made available e

. \ . .
at reasonable cost, there does not seem to be any generalized advantage of

a video tube display fo¥ this application.
. V.. A

spirit (Ditto) masters of instructional materials. It also has an upper;
\

and ldWer-césg character set which will enhance readability of curriculum

"y

_ . . ' - . - .
ﬁagsi;als, especially for elementary school children. The teleprinter
4 ~ . .
’I o 4 ®
m .1.6 . " .
T Y . - fﬁ ~.



which has been acquired for the pi¥6t and field tests can print ﬁﬁ to 120

columns per line. This capaBility will provide flexibility in printing

" administrative repo $. However, the software which is being developed

[ 7 . 4 " .
will'permi € dynamic restructuring of report formats down to 72 columns - 4

+
¢

. <.
pegr-Iine. This will ensure compatibility with the ubiquitous model 33

¥ v

teletype. ‘ . N .

MODES OF OPER/*)\T-ION:‘ BATCH; ON-LINE, AND INTERACTIVE

The most significant characteristic of batch systems, in terms, of'
> . A .
’ CMI, is the absence of school terminals. Thus, "reports generated at the

computer center are delivered.to’ the school by mail or by courier service.

~ N a o w PR ., R
Requests for reports based on information tpe computer already has may be

*

»

telephone@ into. the cémputer‘center; but voluminous input from the schools

5
.

must be cSnveyed by mail or courier. 1In either case, requesté.f rts :
- A i
and input data are checked by a data clerk, brocessed, and mailed\ or sent AR

~ - Y
“

by gourier‘to the fequesting‘school. A courier, iﬁ;vice can appreciably .

€
i

reduce the' tlme required for mall dellvery, but may cost more ;han is desirable.

\ - L4
R R

It is sometimes possible to use school dellvery services that already exist.

. . Turnaround time ranges from one to three days, depending on the method of

conveyence. In the batch mode, data is entered intc the system by key-
* . " ] . IS . ' .

pﬁnching or, when qva%lable, by mark-sense readers. Figure 31 shows the
general batch system information flow and it illustrates the mark-sense

readex .option. b v

- -

Both the'on—~line mode and the ;nteractiVe mode require a‘computer

v

AN

‘ s

conflguratlon which includes a teleproce331ng capablllty. WO sigﬁificant

distinctions betWé€/>the on-line mode and the interactive mode are tHhat .

> «

EI . .
+an on-1line operation can be supported withufewer computer resources and that <

' Q ' - - - 1—7 J
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Figure 31. Generalized information flow. for batch computer configurations.
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the turnaround time in the ihteractive mode is measured in. seconds and

. 4 .
. - ’

minutes, while tufnaround time in the on-line mode may require several
v . s ‘

hours. ‘his latter time span, however, is stiil more than adequate for

most if not all computer managed inétruction‘applicaiions.L
A teleprocessing capability (that is,'transmis;zéh\of computer data
. .

over phone lines) is not currently characteristic of many school computer

< »

configurations, although it is very probably the wave of the future.. A

teleprocessing capability can evolve in the schools in a number of ways:

~
3

by upgrading or replacing current batch systems, by acquiring minicomputer

"f systems that have this capablllty, or by acqulrlng terminal egulpment to
‘ 1nterface with large time- sharlng computer systems orlnetworkgk )
Response time in systems with teleprocessing éapabilit; can vaéy
widely. Interactive systems are characteristical}y faster than on-line
x

‘systems; they must be configured so that it appears to the user that he
. .

has the undivided attention of the computer. On-line systems with tele-

processing

] gEility, on the other, hand, may accept data, store it for

- varying le s of time, and process it when convenient. This feature
3llows many degrees of freedom in the design of on-line systems and pro;
cedures which, when compared with that needed by interactive systems, can

considerably decrease the computer resources required., For exggple, a

parsimomous but viable implementation of an on-line system would utilize

the teleprocessing capability only for transmitting reports from the

computer site to tHe school. Requests for reports would be telephoned from

the schools to a data clerk at the computer center. Updates to the data

base would be sent from the schools to the computer center by mail or

courler and would:be keypunched or entered through a mark-sense regeer

at the site. On-line operation Kfquires minimal secondary storage in that

b

ERIC - -

.
P e




ERIC

Aruitoxt provided by Eic:

' storage device, the computer does not check the data for errors as they

4 )

-

the school files neéd not be on-1line until that school's.reports are

.
~ ~ .

scheduléd to be processed. When the reports are ready, they are then (\
. . / . .; Y )
transmitted to the school's terminal. Figure 32 depicts this ‘on-line mode

of operation where the on-line teleprocessing capability is employed in

.

only one direction--from computer center to school. . "

More typical on-line systems will ué@ their ﬁelecqgmunications cap-

\ : oo
ability for transmission of data in both directions. Figure 33 shows such

’

an on-line configuration where inputs from the school terﬁinal‘(geygoard

~
4 .

teleprinter with or without a mark-sgﬁée readér) are'stored in an auxiliary

b4 .

storage device until the school is scheduled to have its data processed. -

.
>

Since datalfrom the schools are entered directly into an auxiliary

’

. . .

are being transmitted and stored. Immediate érior—checking capability

is charagtefistic of interactive systems. Because an on-line system lacks
A R *
this immediate error-checking capability, designeré qné‘iﬁblementors of on-
° LA 4
¢ .

»
*

, . , . ' N o
line systems must give careful attention to requirements of staff -training

p—
) ~

and human engineering of procedures. -

The on-line mode has advantages. over the batch mode in that the deliv-

Y
I3

~ery of féports from the computer center does not depend entirely on mail or

a gourier service and thus the turnaround time is reduced-from several days

to many minutes or a few hours, depending upon the computer facility's

(3
> -

workload. ‘

. In the interactive mode, all requests for reports and updates are

b - v
. -

submitted to.the computer through the school terminal. ‘HoweVex, even,in

interactive systems, the system designer has an opportunity‘to trade off

»
~

. # y
response time against computer resource utilization. Such a trade off is

highly dependent upon how the school's data base is maintained at the
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* . element in interactive/systems. A . ‘ .
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v e ) " .
computer facility. The interactive "front-end; software is 'a significant

.
v

’
-

¥ The interactive front-end has complete control over communication
1 o7
between the computer and the terminal OperatoQ in the J.nteractlve mode
(see Appendlx_gfgo/ij?summary of interactive terminal fuﬁcti%hs).‘ It .cues
' S
. ] P i . X

P o * .
iate erro detectionJ The interactive frpnt-éﬁa also captﬁres the data
\ . .c .

that will be sub equently processed to update ghe ichool s data base and/or
J

trlgger the generatlo- of reports ot . : pe

o

A\ A . ’

!E loaded at the time 7f interaction, Vas depicted in Figure 34.a This

°

allows the interactive’/ front-end t\initiate report generation or data

base updatg while the appropriatqfschoo.'s data are immediately available

to the computer. _ Thus, the.proceésgﬁq‘of data and the traﬁsmission of
.- L est \

results to the school can odcur immediately. HO ever, this immediate

.
s
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e . .
. An alternative approach in the interactive mode of .operation is'to

5

separate the %pta collection from the aqtual'datal:rocessing. Then the

-actual updating of file?'or/the generation of repgorts can be scheduled

to take adVEntage of the\availability of\scérc~ computer resources.—With
. v / -

this approach small computer configurations £an service more’gsers7’and

Larger 1nstallatlons can operate moré-eff crently The school's termrnall

T . : e

~ . 200 T
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Y .
’ Note: Dotted lines enclose central computer facility.

*The /Interactive Data Base contains a small subset of the program data
base and Student Data Base which includes school orgamization, studgnt
names and numbers, groups, and a skeleton curricula description. This
data base enables error detection, error correction, and the generation
of meaningful cues for the terminal operator. ’

) .
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update da . After all the data have been entered by the school's

Ay
mlnal operator, the interactive front-end would f/ouest the computer s

psupervisory program to schedule the CMI prograﬁe for processing when ) -

’»\' »

. _\Jcomputer resources become available. The terminal is then disconnected

S’ . . ‘“ .

from the computer. It.is reconnected after the\print files have been

) . ES
- generated, at which ti@e they are printed on the school's x%Lminal.
Ege:"delayeo proceesing" approach appeaxs to be most viable when

2

{coﬁputer resources are limited but when the advantages of interactive .

— . 1
- - A}

~ error checking"are desired. Figure 35 shows, an interactive configuration'

é which permits report éeneratingiand file updating to be delayed until such
time ;s appropriate computer resources become available. Since there is
no requirement. that the school's ‘entire data base be loaded-wnilelé term-

-

« inal is connected, the computer is able to $@§port many users and perform

h
, . .
other functions concurrently on.a time-sharing basis. - \

WIS-SIM software is being developed in a modular manner in order to
1

0 .
be compatible with the large range of computer configurations discussed

in this chapter. This modular approach to software development‘wgli also

expedite upgrading systems through the various operational modes.

This chapter has discuésed design features of WIS—SIh which will

enable it to be compatible with a wide spectrum of computer configurations. c_

.
)

However, in order to be fullylresponsive to the design goal "to make a‘.MI

system available to a large numger of IGE schools," it would be helpful. if
i an agency could be established to asf)st schobls and service bureaus, when

requ;red, to adapt ‘and implement the WIS-SIM design to their special require-

ments. The agency would act as- an informational clearing house, provide

consulting services, and sponsor worthOps and séminars. Such an agency

«©

LY

‘could take the form of a service bureéu, a component of the various IGE

A ]
.
3

:3:’
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Figure 35. Interactive configuration with delayed‘propessing of reports.
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i N < : ",
Regional Cefters, or a specialized National IGE Center could be established

for .t%is purpose.

«
‘ v . ’ .
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C e .
DEVELOPMENTAL SCHEDULE AND EVALUATION . '

- ’ . L4

.

- DEVELOPMENTAL SCHEDULE FOR WIS-SIM .

[}

. . - ‘ ‘ Y . .
buring ﬁg\next several years, WIS-SIM will undergo further develop- _

. . »

- ment, testing,'énd refinement.: Because WIS-SIM is an iﬁtegrated s§stem

.o , . .
of computer managed instruction, each“individual product becomes Jore
. -

useful when it is integrated into the parent system. Therefore, it is -

' “ecessary’td d%yelop, infegrate;rand test each'aqgition.to WIS~SIM through _ i
— —tryout, piiot, and field tests. In order to provide an overview of the ‘ .
S specific)developmental strategies plajjyﬁ, the major activities included b
T .
; ' ig\éﬁéh*phase will be outlined in the“sections which follow.: Specific

- ]

dates cannot be affixed tq each phase, since the.éurrent funding pattern:

is determined one year at a time.- ' '
« i . ] . ™ \\Q ‘

» .

Phase I . LT

— . _
. Phase I is not a projection of fﬁture activitie;:\;EEBérT\iE\EE\f\\\ . - \

. . brief bverview“of what has beeﬂ accomplishéd and what is pr;sent%y takiné\\*\\\\\\

.

- - , }\
place‘in:;be—éesign of WIS-§IM; These activities include the development -+ ¢
b . of éqo separate computer prdgEams, withYdocumentation &nd inservice training
v ° . ll \l .« » \ -
. .materials and procedures, for' the management of the Wisconsin Design for

Regdfng skill Development and Developing Mathematical Processes {see Chapter .

I). These programs, and their attendant systems, are being tried out in two

A

. school districts. Addftionally, WDRSD \is being tested in a third school

’ A3
’ ~ >

. district. These programé have provided both a testing ground for formative R -
. &

evaluation of existing capabilities and information useful in the design
. 4 . - N

- . 8




e © 110 . . . ~~ b ’ .
. LY - N ~ :
.o . . ~t .
v . .. % s R - R _:. N P '
’ ) 4 N - . .
" and development of future gnhancements. These enhancements include source
v . & M
* ) vt i N v . . . . . .

»° data collection via mark-sense sheets, on-line Snd 1nteract1ve capabilities,

. -

’ and further information repotrting formats'(see Chapter IV of this document |

and Computer Management of Individualized Instfuctlon, Spuck Hunter, Owen,

3

& Belt, 1975); ) N ’ * :
The W1scons&n Research & Development {enter has a great deal of flex-
T . PN
1b111ty in meetlng its computing need ncludlng;lts own medium-scale i
S ‘ . T - \
computer (Harris 6024/5) and-the large-scale computer (Univac 1110) o% the . * -

. , ' . . [ ‘
Madison Academid Computing Center (MACC). Differential use of these qgm;,,fffffffnl
. A vt ! //\ . _0/‘
puter facllltles has been based bn a pollcy whlch attempts'to recognize -
. M ' -
", the s‘fengths of*each computer system. The .division of labo betwaen the
4 - [ ]
' t two systems is’ descrlbed in the 8Systems Plan-Incrément IV Data rocess1ng
-’ | 4 . N

v

. Equipment (1975). . ]

A

- -

Projected WIS-SIM activities, especially in the-areas of 'research,

. administration (exclusive of clas&room management) and instructional N
. . ~
materials resource files trequire cOpputational power, mass storage capa-
4 . ' [y

bility, and a sophisticated data base maﬁagement system wmich are charac-
€

- .

R4

.ter1st1c of large~scale computer systems such as.the Unlvac 1110. 1It is

J .
* necesgsary to interface the Harris Computer as an interpretive front-end. .
. y : . -PL 1 s,
4 . . . A ‘ » ’. ...
- togthe Univac “1110 o ‘ensure appropriate response and a high lewel of

availability for the 16 on-line schbols required for the pilot and field

testlng of - the Generaluzed IS-SIM. A hlgh level of avallab111Qr is’

“—

Ire N

eSpec1ally crltlcal,durlng the! developmehnt aﬁa evaluatidn of WIS- SIM. R
Thus, in Phade’ I & mhmber of joint programmln; activities involving the:

. R& D'éenter and MACC data analysrs and programmlng staffs ;all take place. -
Systems programmlug w1ll be requlred on both oomputers to implement the
1ntera¢t1ue.froﬁt-end'concept. Bemchfmark programs of WIS-SIM’app;icatious " -

.
[ . . M e, . 1Y R

@ v »
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will be developed and run on both comgiters in order to, determine the best
’ ]

way to level Fhe computing'load of both machines. Appropriate modifications

' >

S
&

to the MACC Data Base Management System (DBMS) and the file organization

* . . -, 4 . .
. of the WIS-SIM Gefferalized System will be made to optimize the compatibility .
. .
’ .
between the two. ' C » :
’ ’ ' )A - :
At the present time, MACC is making am extensive revision in its

%
Data Base Management System. This revised Data Base Management System

will have a vafiety_of capabilities. It will be modular and ihcrementally «

upgradable, The system will handle hierafchical tree data base structures

. \

N R ..
... that can be accessed rapidly due to -an.extensive indexing.capability. It
- . LR ‘ - -y - [ .. : -~ . .
Y//' will operate in both batch and interaetive modes, has report generatien 4
. . ‘ ¥ C e ‘ ’

and sequential file proces$ing cababilities,‘and a chetkpoint/restart
/ 4 ) ’ 4 . - - :

- feature .to assure data integrity. Files may be accessed through .an G

v“ - ) - 7 st

- English-like query language or by user programs. Future develdépmental -

< 4
efforts in WIS-SIM will utilize this system for admfhistrative reports
6 *

L “

and research activity. ‘ ‘ ' )

.Phase II ’ )

N . Emphasized in Phase II will be the design and development of the basic

- ~
'

Generélized System, specifications for which have been presented in’' Chap-
h

ters II and III.  Developmental activities will result in the creation of

3
N =
. -

Generalized System computer software, documentation, inservice materials,
and a product évaluatign plan. éEerformance profiling activities will
- L4 Py 4 . o . -

igclude continued déVelopmenf of grade reporting methods and tryouts of

these products. Develdpment of grade reporting methods'will be conducted

.- in aséociation-@iph the R & D Cepter's Home-School-Community Relations =
A R ~

" ) . ﬁ R
Component and IGE Staff Developmen roject.

'

) . . .
B4 ) .o o
v & ) , ., A 0,0 ¥
3 ~ e N '
Y . .
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\4'”“?§q\activities;<;i clas51flcatlon scheme for anstruct&onal activities and
4 :A. Q » . "

Aruitoxt provided by Eic:

'y

?

"pp;lizéd by teachers, administrators, parents, and students. ‘These research

. ties will focus upon three areas: the 1ntegrat1qn of*mulﬁlple currlcula,

place*during Phase 1I. Concepts_involved in the evaluation of curriculum
K 5 o « A}

112 ' L A :

.
P .

. The diagnosing process, from the WIS~SIM model, will undergo extensive

research leading to specification of algorithms useful for estimating
/ : ~ !

student perfoimance expeétations. Performance expectations will be compared

- - .

with actual performance to identify student inétructional needs. Diagnosis

will be aided by the production of "Management by Exception reports" to be.

~ . . 4

efforts will result in a Technical Report outlining ‘specific products, tacs

¢

tics, and areas for further research."ThOEe diagqpsticqgroducts now devel-

oped and documented will be pilot'tested‘during this phagé. -, 2

v - - .
.

)

. . o L . L 5
Research will continue on guiding the 1nstructlonal program through

. - .
- - 1 ~» , ‘$ .‘__a “ N - \ .
the- monltorlng and allocaxlon ofelnstructlonal dctivities. These activi-'

,& t N‘ ) ”3

- -

I3

W [ * N 2 .

. . . . .
§chool resource mana%ement, and instructional“materials resource files.,
[

The 1atter area focuses on relating 1nstructlonal act1v1t1es to instruc-
~ o ‘ .

tlonal“objeqbives\im order to a$sist tehchers in selecting appropriate
‘inétructional activities and settings. The component's future activities

o .

in these ‘areas wi-ll be delineated in a technical reporf.
. . -4

2 -

Testing ahd'test scoring will undergo feasibiiity aSsessment during

élfylng :

this'phasé. These act1v1t1es will 1ead to a technical report spe

\ 3
the de51rab1}1ty of further development in these areas. ' . g\*

-

Developmental*research and design on the evaluation, resource manage-
. - ‘\:‘ .71‘ ;' . .

ment, administration, and regegrch components of WIS-SIM will also take

.
.

content, prerequisite structures, instructional activities, and materials

will be investigated. Administrative reports include summaries of student

' *L ‘
achievement “across administrative levels larger than the classroom unit

N \
* ¥
-

o
b
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S 7 (school, district, etc.) and changes in student classifidation (new students,

-

students transferring, etc.), providing essential, continuous monitoring
W i ’

and error chégking. Design of the 'CMI research capability”will focus on .

an ad hoc query capability. This will perﬁit the relaéively easy aggrega- -

- v . ! - . ]
tion of information in the data base .in ways which have not been formalized

Y
’

as régular reports. The research component will.allow for an additional

N .

data base, containing data specific to the research which is to be under-

/ N . .
taken, to be added temporarily to the system.

Phas I - .
r &

The basic Generalized System which was begun in Phase;II will be bx- -

.
.

tended and tested Ffurther in Phase III.  The software, forms, and inservice

* Al i/

. o . > .
. program for grade reporting activities of the performance profiling prpcess

will be pilot tested. Thése materials will be improved as formative evalua-
. ot . t

hd {

tions- suggest. All changes will be appropriately documented. The inservice

v B . o .
program for grade reporting will include both'school staff and parents.

-~ - r < ‘ . $

Enhancements of the diagnosing éomponent of the system identified in

the technical report to pe written under Phase ITI will be further refined;
the software, documentatioh, and forms necessary to them will be developed.

» A

Documentation will continue to be written od>tﬁree levels: wuser, technical,

-t

and system. An inservice prbgran:will be planned, developed, and presented -

to guide school personnel in the use of these enhancements. The tryout

.
’

of these parts of WIS-SIM.will begin in Phase ITI.

¥ N . .
. Activities related to the process of guiding the instructional ogram
. .

will be byilt uﬁon both this report and the Theoretical Paper (Spuck,

’

Huriter, Owen & Belt, 1975) written in Phase I. The requirements and the

i

designs specified in those documents will lead to WIS-SIM enhancements in,

-~

<
. . . , : e . -
-three pr;gify areas: thg integration of multiple curricula, school resource
- a
B
Q ‘ ) N
’aliﬁil
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'management, and instructional materials resource files. The developmental

. )
work in §chool resource management will be focused on program budgeting

and will be carried out in cooperation with the staff of the Cost Effective-
- 4

ness Component’' (R3) of the Wisconsin Research and $evelqpmeht Center. This
research will provide costing and budgeting information coﬂcerning each of .

the instructfgnal programs included in the school's program. The Phase IIX

- =

tryout tests will then include improved reports and services'to assist
teachers in selecting appropriaté instructional activities and settings.

Program evaluation activities, research capabilities, and administra-

tive'reports will be undergoing developmental work. The addition of*an

. -

. . .
ad hoc data base query capability to the management’system will greatly

enhance its research and evaluation potential. Research and evaluation :

v

'ggtivities, as defined in Phase 1I, inelude cur%icular programs, materials,

“and instructional evaluation activities; research into both CMI and programs

L4

of individualized.education; and reports summarizing both student achievement
'S

and changes in student status. In Phase III, these activiﬁge§ﬁwilllenter

a developmental stage. Both system documentation and tryout will occurs— T

The Technical Report written during Phase II will guide the development .

- .

of a test scoring capability. Development of softWare, forms, and an .

insérvice program and documentation will be undertaken. These will be

’

documented on three levels: user manuals, technical manuals, and system

documentation. Am inservice will be planned, developed, and presented to

P . ‘-"j

system users with appropriate materials. Th® tryout/pilot test of these

)

products will bdfpegun In Phage III. .

P
»

hd .

Phase IV and Beyond . -

<

While additional refinements will continue to be made to the General-~

ized System, Phase IV will emphaiize field testing of the system and its

~ .
) ~

‘ T TN -
v

C2;
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various components. Performance profiling will begin to be field testeg//
and a final report on the various .types of profiles, including the grade

[}

reporting format, will be completed. Softwa®™ and its documentation wili

be revised to include improvements made apparent by the field test. , Again,

-

improvements in the content and format of information based upon on-going

'

formative evaluation will continue, though end products will be available.

The diagnosing process will continue to be developed in the areas of

-

1déntification of student needs at both the individual student level ‘and

- at the school and district levels. The pilot test of system enhancements

- 2

identified in Phase III will be completed and documented. The diagnosing

component w1ll become a part of the Generalized WiS-SIM field test.
¢ 3

- -

The furthes dévelopment of WIS~SIM capabilities in program resea;ch't

.

N /g v

Do without this capability. Program evaluation and administrative rgportini§///2///

capabilities will be pilot tested, based upon the developmental agtivitie

B

B ry ,_./-".. .
in Phase III. #This test 'will become part of the .Generalized WIS-SIM pilot

v

teét arld will be expanded to as many schools as feasible since these cap-=s
/ , . R i . . . - > .
abilities will be used generally at the option of the individual school.

» v -

. On-line testing and “test scoring will enter the pilot\iest stage
¢ L

during pPhase IV. fge report of the pilot test will guide formative evaluation
. - . ' —

i

O

ERIC L ’ : :
4 ,““h‘ Provided by ERIC o |
‘ t L / ] 1 ! £ \ N

The formative data, collected d;ring the Phase III tryout, on the . T
. integration of multible curricula, school resource ma;agem;nt, and the
iﬂ: g;gﬁtion of %;;trugzional materialé files will lead to impiovém%hts in® .
b WIS-SIM qapabili;ies in guiding the instructional‘progrém: These improve-
ments will appear in the tryout report and willlbecome part o{ the General-
~ * ized WIS-SIM pilot test. ” -~

[ 4 N
depends in large part on when the ad hoc query capability is acquired.
-t L Y | . ‘ /
" Little productive development can go beyond the theoretical design s

<

e
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°

@ on-line testing into the c0m§lete Generalized System.

. . . N\ .
7, the reiterative process will continue and the ,products w1{l

. \
roved at each step., This-approach includes need identifications
preliminary product development, field testing, product improvemen
. - e
uet refifiement. ,While ‘

uu‘""”

testing, formative evaluation, and furt

~ ¢ c\
deliverable end items will be availablg in pPhase IV, formative ewaluation
. 4 . <&
will allow co?stant improvement. - Y . o
N
EVALUATION DESIGN FOR WIS-SIM  ~~ ,
”’,’——’:———_——fhe"primary goal of this project is to design, develop, ‘implement, and ‘
ﬁ/) evaluate a system of  computer manaded instruction shpportive of prog}ams
7 ’ ' '
of individualized education. '
; - /
V of the CMI project is to do develcpmental research on
P 7 . _,/""./
/’/;///, \computer managed instructjor’, both after the development of the system.and. . .
- : dﬁ;I;§~EEE‘§IH* and designibhases of evaluation. Thus, CMI research e

wil Ve a built-in evaluative focus.. This focus will direct prezgg;,/f"”"/’

| i tesﬁin%;;ii;jz;zfiggégvéﬁggt, field testing, and through the reitera-
. tive cycle; tt iS, dec®sions about product developmenf are'directly tied

-

ities through a needs assessment, preliminary product development, ”,,,f”///

to the/res(ults of formative e‘va,'lulation.

N Y

Two different decision areas necessitafe two different kinds of

evaluation. Formative evaluation is used to guide the ongoing development
s .

of the system. The relevant data are-routinely collected during system

” -

operations. Summative evaluation is an overall assessment used to determine

. 7 /"
whether the

goals of the program are being met. The broad objective of CMI

is to collect and process student information to aid in making efficient

e

d optimal decisions for each student in programs of Individually Guided

35
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Education. If "this objective is indeed being met, it is anticipated, that"
) . . 2 . €

it will be reflected through”increased student achievement and student-

¢« * teacher interaction. Since these are 'ideal outcomes that take place

gradually, coégiderable time is required before they become directly

: assessable. Another reflection of the broad CMI objective would be

.

decreased amount of teacher time spent ¢ith clerical work. This outco
¥s more easily subject to assessment and is discussed under fo ive

evaluation. \

— ¢
Formative Evaluation .

N\
.

The formative evaluation desi ivided into three sets of data

-

(functioning, utilization, d effect) relevant to the goals of planning,

developing, and im 'ementing a system of computer managed instructiorf. s

Three levels of considg;ation:

.

1, and attitudinal. This reflects a desire to consider
/ " »

~ ,

ective asbects of the program as well as.the moxe 6bjective effects of:

- - implementation (see Table 3). ' " 7

. g , ’ . : . /

- ,"Functioning and utilization evaluation provide informatigp/about how

e

‘ the program is being carried out and,lndlcate changes or refinements needed

t

’

-in subseqﬁent design and developmental stages:‘ : ' " - .,'
oy R CN
Effect data consist of information provided through the ongoing -~— '
v '

e

- * ‘ i
! operation of the system and include ;ﬁ% variqué predictable outcomes from

4 /

am implemented system of compyter managed instruction.
! )

Data collected at the”"actual" level include hard information about,

. . q
the system., This would include turnaround time,

numbers of sYstem uses by type, and data on the effect of the system at the

teacher level.

ERIC
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Data omr the perceptual level are concerned with judgments about how

T

the system is viewed. Feedback will be collected from administrators, C \

. - - ) I3 . .

teachers, - and aides on questions such as the adequacy of inservice training,
\ . ,

. 13

.chandges in staff roles, appropriateness of the reports prov1ded, and responf .

»

siveness of the system to school needs.

. The attitudinal level of consideration is designed to fipd out how e
- ) . v .

) : )
school personnel “and, potentially, parents/and students, feel about CMI--

. - R
- which may be crucial to successfuI'implementation. Attitudes of the staff
. cgpﬁ
to%%rd computer involvement and the accompanying inservice training will

» -

bé assessed, along with their confidence in dealing with CMI and the extent

N
s

to whieh~the/s§stem is meeting thgi;:expectationsl L. o

—

- JFormative evaluation assesses movement toward the goals of the program.

__It&lso facilitates the discovery of any positive or negative aspects of.
the program which were not anticipated in the original development. Pro-
. &
e gress evaluation corresponds to “Functioning" and "Utilizagion“ in Table 3.

\ As mentioneg preViously, the broad goals of the program as reflected
* ~
‘ “ R ‘;.

<o increased student achievement and studentsfeacher interaction are~ radual LI

'* . changes and usuallly oc¢ur in small increments. Progress in the effect area

is therefore designed to be evaluated‘on‘the basis of more immediate chandes

. B . ) - [}
concerning how éeachers are using the system. This should support specu-

.

lation a5 to whether progress is being made toward the primary goals.

(’x\- - . .
g\ Data on the actual level ¢f the effect area will be collected from

\ . N P
%
- -

. teachers on a self-report questionnaire. Teachers will “be questioned.about
- ¢ -

: ]
’

ghow they use the foiTs/pr//ided with the CMI program (e g:, Do they make ° )

extensive additions and/or deletions to grouping reports, and if so, Why° . ;
T e - L
Do they use performance profiles for parent conferences, instructional ®

- planning, or other purposes?). They will also be questioned about time

\ ) . : —

| i : . 38 . .

- g . .
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usage. How much of the teacher's time is occupied with planning, instruc-

L]
| . . . L4

. ting, and-.clerical work? :
- ] b ! . -

< Questions on the perceptual level will focus on teachers' judgm:ants

concern'ing the changes brought about by the CMI system. They will be asked

whether the information provided is adequate and useful, whether they are

.
» > !

using their time more.effectively, and whether they see any-changes in the |

gquality of the student's educational experiences. .Any \Gther ,changa
- ! observed in school operations will be hoted. /

’ : »
The third level of evaluative consideration in the effect area.deals

’ . .
with the attitudes of the school staff toward the system. Have teachers

ﬁ accepted the computer reports or are they still using other grouping or -
4 ]

.

— .

record-keeping techniques? Do teachers é./ free to m;}d./ Qecisions 61;1 their
> M = ‘ R

~~ -th N )
- puter system changed tea ' feelings of involvement ir_fkthe instructional »

. . -
- ‘ - oAy 3 . . . o g ales A e e W L emge ®, e
. « Procéss or:their relationships with the studéntsz & e TR T

Summative-Evaluation ] :

. .. 5 ) . o
/ Summative evaluation will asjes‘ss—whether the system is providing.

ERRY .
better and more timely infomation to decision makers for optimizifg each

* '

student's educational experiencés. The primary goal of the system is:tb
| + < Y

-

improve 'student achievement by making maximum use fiof the school's human

and material resources and,by implementing Individually Guided Education

. ‘ ~ — ¢
more completely. The system should not only provide uséful information
to teachers when they need it, but should also relieve them of some of
Pl : : . ' ™ '

' ‘Jt‘t}e clerical burdens of record keeping. Teachers might have more time

. - . ' - .
to spend with their students. This extra time could be spent in enrichment

-

" ’ . * -~ ”
activities, motivational, tutoring, or goal setting procedures. ‘ )
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Fr .
Evaluating these kinds of changes wi?} draw on much of the data

.
, -

collected in the formative evaluation. For instance, the formative

. x
////////. evalpation desigg"can tell us whether teachers are indeed relieved from

¥y . ‘
. L ,
" »some time spent with clerical work, and whether they believe that the

. : -" . .,,‘ (3 y ] :
information provided by the system is” useful in making instructional

T : o ‘ -4
decisions. However, evaluating whether these changes are producing

L]

improved student achievement may be difficult. & ¢

- - V4

> Student achievement may be measured in various ways. Ifiproved

o [y

~achiqv?ment may mean that students master more objectives in‘a given
\
period of time. It may mean the objectives they master are learned more

.

thoroughly, retained longer, or transferred better to related areas.

v

4

Achievement may be assessed througﬁ,program—specific measures or standard-
. . .
1zed measures. WIS-SIM will use program-specific measures, whigh will be

»

a mo sensi#ive evaluation of the system.°*

T T !
Id
*e *¢ -~ Since WIS~SIMy the CMI'product being evaluated; i's ased to supporﬁ‘; . -3 -
) oo, s . T ¥ N S .
- individualization in specific 1nstruci onal B{ogrgms, evaluation designs
— N - | » ¥ - .

- should include é%ntrol schools using the,same,iﬁstructiozél programs,

- .~

. . ’ & 2 1S o - . B - ) * ' +®
fe but without a CMI system. The large number of intervening variables such

S

- “as student va}iability, teacheg variability, program implemgntation, and

materials available make control school selection very dlfficult. Schools

which.are as similar és pbssiblelto the WIS-SIM schoolg will be inefﬁded

- - 4 - .

_~ - in the evg}uaf?on desiqf&%or comparison purposes. .

‘ . M &

/‘(
. Tt might be possible to use data from previous years at the experi-

. . .
mental s%hools for some comparisons.’ However, as teachers hegcome familiar .
- -

- ¢ . A M .« w % - ) \ 4
'/’y' h these new and innovative instructidnal programs, they frequently revise

.
-~

* the materials or change the way they use them. FUrgher, new and différent

instructional materialsyare being used. This could make data from the'

: beginning stages of implementation inaccurate or unreliable. -
1 . . .
Q ) 43() Y

r o>
P | ,
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v a,

H . . - .

- . ', . . .
,. Summative evaluation is also concerned with what teachers do with

the additibnal time a GMI system might provide. ' Do they use it IH’GZ;Q(

. that are reflected in student improvement?

. )
)

-

" 4
v - e

aFinally, the design of the summative evaluatipn must consider "halo
) ) ] H ' ¢ <

effects.” Implementation of the system may result in increased attention
3 -~ ’ A

to instructional programs ot in other changes which areéhot directly related

e o . . . .

. to»any essential characteristics of the CMI system.

In spite of the many

, - . \ L
difficulties,. effortsVtoward designing ‘a summative evaluation for WIS-SIM .
afe continuing and include hot 'only student achievement and instructional

program aspects, but also focus upon cost-benefit and cost-effectiveness
. - «

-

v

components. Only through such a'design’can the true value of WIS-SIM.be

, -

detexmined. - ' . .
v L ' 2
. s . - ) . ‘ ' N
* CONCLUSION o) >
e F AN ’ ’ ' ’
.. . ‘ . S N ' . -
. This;chapte%,hqs outlined:four phases for current and future project
. a - . v . N

activities. No specific dates havg been attached to these phases but gould

.t

represent tjime perigids of approximately one year. : <o e Y

~
.

Although thgiprojeqt goal‘ig'to make a Generalized CMI System, with

” jyggripus,cnhancemegks and options, available to a.large number of IGE schools,
‘ : R . - e ’

o)

Aruntoxt provided by Eic

»

deliwverable end.préducts‘will be developed Ihleach ph%se. Based on Phase I
s, v e v

. » . -

-

activities, ‘computer programs and supporting materials fér the two major IGE
¥
’ * 4
*cyrriculum programs-are currently available in batch, on-line, and interactive

modes. .

“

~
.

S ’ . =,
. FipalI!ﬂ'at the conclusion of each phase, g repprt will be writtean to
\ , ’ . )

] e

# *éview project activitied and evaluations for the past-phase and to revise

’

o~

> [ . - . - . . -
, and update those activities projected for ensuing phasék. ' T

- Y

'
, <
*+
-
"’ . - . PR 2 - 41 . »
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, = *APPENDIX A -
| A DESIGN FOR A DIRECT ACCESS CURRICULUM .
,, JESCRIPTION FILE . L /
' . ‘ ¢ ‘ - . :

.

Two igstrucﬁional programs (readin.g and math) are illustrated below.

. - - . . ‘ 1] s
. ' ‘The reading program caonsists’of two instructional modules (words and syntax)
> L] .
: ‘ ‘s . i . ’ ) . . ral
and the math program comsists of two.instxuctional modules (counting and .. . £y
. . R . . , N - - h}‘ “.*‘m:’ *

- - AN . -
units and measuring). The instructional objectives are listed under each -

£

module; (e.g.,'under the-dintax module are listed three J'Cvr'xétru'ct/'(cgal

- . . v R ., . . N . v
objectives--nouns, verbs, and adjectives).. . v
* N . ) L
. ) . s ]
I. Reading .. . ¢
* . ¢ b - ' * - RN
. - . . R
g A. Words . « '

A v

1. ‘'Starting syllables

} . ¥ '
. . 2. Ending-syllables
B. Syntax { .o .
N . r . . . R .
. , .l. Nouns . - .
" . 2. Verbs ¢ . .
* . ) ‘;‘ i¥‘ . hd . . .
co. ¢ ;3. Adjectives
II. Math‘ . . ! - '
A. éounting .
. -
- /'/\ . ‘ . - B » N R *
P 1@ 1-10 _ | . T | o s
F o5 2T ) . . o ~
A 2. 11-20 . . .
A ) ! ’
B. Units and measuring ) '
1. Small units :
' v
4 , .
L 2. ‘Large units . . :
3. Measuring ‘ . "

- v <

- ' » ' 4 ’ ' ( e




The descriptions of thesé two instructiohal

¥

| X :
file a{}\:allows: . .
o 1 g -~
[ 13 . 3
_Math
) N
. Words
&
\ Syntax .
b4 N P A <
v o5 Counting
. 6 Units & Measuring
7 - | sStarting Syllables
- . 8 Ending Syllables o
, ®
§ Nouns
-10 Verbs )
» . B ~
. 11 Adjectives
‘ 12 1-10 ) )
13 11-20
. 14 Small Units
15 Large Units
~ >l6' Measuring .
L . . 4‘7
Record Number -

. MAP(L)
, MAP (2)
"MAP(3)

MAP (4)

MAP (5)
MAP (6)

@AP(?)

*  An intermediate mapping is gene7ated to reflect the structure of the

- instructfonal programs and their modules/objectives.

=2 Number of ' instructional §rograms

=2 Number of modules in reading ‘

=2 ﬁumber of modules in m;th'

=2 ’ Number of 6bjectives in words

= 3 Number of objectives in syntax ’

= 2 'Number of obiecﬁi@es in counﬁing

=3 Number of )

objectives in units and measuring

- d5

v

. 127

programs can be stored in a




'meéd this, a table of base addresses is built by performing cumulative
.~ ° additionms.

. apprf1) = ‘2.

ST UADDR(2) = 4 S : '
T ~f - v for i =1 to 6,
: . ADDR(3) = 6 ) . -

. ADDR(i) = ADDR(i-1) + MAP(i)

ADDR(4).= 8 ‘ —

- . o where ADDR(0) = O )

ADDR(5) = 11 ’ T "
-~ . . N ';yk s

ADDR(6) = 13 - * ' f}}'

—

This base address table can then be used t éompute the record address .

»

k]

to the instructional programs, to the modules within programs, and to the .

objectives within modules, a record address may bé.compd%ed as follows:

-~

a. For instructional programs: v

record address = program number

4

b. For modules:' . - -

record address = ADDR(prog. number) + fodule number —

c. For objectives:’ e

% ¢ 4 ) -
record address = ADDR(ADQR[prog. number] + module numb + objective:
) number ) L on—
. J
For example, the record.address of the objective small units

’
/

~ ”,

ADDR (ADDR[2] + 2) + 1.

14 , _ : ,

A

o~ -

. €
= ADDR,(4 + 2) + 1 .
= ADDR (6) + 1 ‘ /
. | O
=13 + 1 . ’ g




» v e
/" . ~ N .
i M [N -
, -
[ LR .
~ . . ‘
A - .
s - 3‘ 1 . " L.
. . S . -
v » ’ 4
-~ : ‘ y APAJ - . ’ )
. . . " N LAY
< o . )
\ 1) R . i £
. v = ~ -
. * f . )
R . : .
N - N
X
.
- P} . -~ .
.
- A . ¥
r
- L3 .
0 . - . -
.
PN - 0y
. .
. .
) .
Lo . APPENDI |
. o . . DIX B
« . N 1
Prerequisite Coding )
L -
- - ¢
N " . ¢ ®
' AY - . *
.
, .
i .
. .
.
.
- A}
N )
.
. 4 -
N -r
! ) ! L3 Y
1
L . .
. .
.~ a N
* I
. L ]
. .
N
L] ——— Y N
.
.
L]
. -
. ,

Q n - 129 -
ERIC < o T '

Aruitoxt provided by Eic: * ‘




g ) APPENDIX B - . . -

P
. PREREQUISITE.CODING

-
v

<

- ’

Prerequisites must be coded into machine readable form before a

computer program can use them to make instructional grouping recommenda-

-

tiops. There are severai possible approaches to coding these prerequisites.

The approaches 1nc1ude a boolean algebra structure ‘of AND and OR c§naitions,
a partial ordering structure, and a list of parameters for a prewritten
L scanning algorlthm $ -From the standp01nt of generallty and coding 51mpll-

city, the last approach is most desxféble and iny 1t will be described

below. . . $

* . . . -
v

Typically, prerequisite behavior is recommended before instruction
is begun on any module (objective) within a given instructional ared.

This reécommended behavior should be translated into a set (or sets)- of

prerequisite conditions based on.prior assessments. To illustrate this,

S

' -

a two-level scanning. algorithm of prerequisite conditions will be described

- v

followed by a description of how recommended behavioral‘assessments are '

coded into:parameters.for this algorithm.

-

The first step oﬁ the algorithm is to check the current assessment(s)

r

of the objective (module) for which the grouping has been requested. If - \

-

a student has mastered this objective (mddude), he is not included in the

- recommended grouping. If a student has not} conpletely mastered this
-— . tl
. objective (module)%;:is prior assessments will be scanned to determine if
e

he "passes" the prerequisites. If he does pass the prerequisites, he will

be included in the recommended grouping

-
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’

’
.

» @ student must meet a specified

.
EA

. " In order to pass theyprerequisite

number of cor§itions. The,pumber of cgnditions a student must meet is -

.

given by O parameters: (1) CMAX, thp number of conditions he may be
A [ ]

. b N

* e &+ = e ety
tested for, and (2) CMIN, the minimun n er of tﬁ%se conditions he must

A

eters which describe what

. satisfy in order to pass.-

For each condition, ‘there are six paxr

- A >

f achievement, and the number

U = -
s of these scores which must be at least as good 3s the minimum level before

. . *
- D

a student is considered to have met this condition. These parameters are:

, © scores are to be scanned, the minimum leve

S
-

€ -

AREA--instructional area or program *
. - '
’ MODULE~-instructional module

I

OBJEC-~first objective to be scanned 1%
B

OMAX--number of objectivés to be scanned

? OMIN--number of obj?ctives that must have scores better or equal to N~
MSCOR--the minimum score
! Figure B-1 presents a flow chart of th¥s algoritmq.

o Once éhe scanﬁing algorithm has been finalized and #ts parameters
determined, the prerequisites must be coded from the recommended behav-
iora%ééssessments; This can best be described through an exampié. G?n-
sider the prerequisitg‘behavior for topic 28 in DMP: -

"The prerequisite for this tfpic‘is mastery or progtress toward

. ¢ TTOTTT TTTT R
. . mastery of the objectives in topic 20. A child should also

' have.experienced some of thé activities of topiF 26, "

This;statement spécifies two~;onditions( both“of which must be met .

. N .
before a student can be cénside}ed as "passing" the prerequisite. Thefg- i
fore, both parameters, CMAX and CﬁIN, will be coded with the value 2.
v
o . .

ERIC ' |
. .
T - . , ,
X :




COND = tk

CPASS = 0

——— Yes

OPASS =
COUNT .

o O

Get
Next
Condi~
tion

OBJ No. =
OMIN

1B

Add 1 tov
COUNT

COND = ioop con for conditions

CPASS = number of conditions met

OPASS = number of objective scores
2 to minimum

COUNT = loop counter for objectives

OBJ No. = current objective

=

(continued on next page)




Get Student’
Score for ! .
AREA,
y ‘ MODULE, ,
3. <
- OBJ No. o .
\O »
Student J{’ v
7
g S&géng Yes Add 1 to
. OPASS
. No
. No .
y . 9
. Add?% to .
, ) 0BJ No. J
w.' -
S . Add 1 to
) ~ CPASS

-

Figure B-1l. Flow chart of dlgorithm for checking prerequigite

structure (continued).

-
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The first condition specifies* "mastery or prodress toward mastery of -

the objectives in tbpic 20." 1In DMP, scores are represented at four levels:

M = Mastery (or TC = Teacher Certification)

P = Progréss toward ﬁ%gtery ’
N, = Needg help ‘ : .,

NA = Not §§sesséd . v

Y
Py

Since there are 3 objectives for topic 20, the six parameters needed

~~

to specify this condition would be:

.AREA = the number-designated for DMP
MODULE = 20 .
OBJEC =1
=)
oMmax =3 ;
” v ” N
OMIN =3
MSCOR = 'P' - .

i A ) . .
Note that OMAX = OMIN = 3; this means that all the objectives of the topicg

]

must have a.grade of 'P' or higher.

-

The second condition specifies that "a child should also have exper-

3

ienced some of the activities in topic 26." The word "experienced" here

°

is assumed to mean that the student has had some instruction which would :
N L)

be indicated by any assessment (i.e., 'N' or higher). Since there are
only two objectives in topic_26, ‘an assessment of either of them would

-
satisfy the requirement for "some of thé'abigvities." Therefore, the six

parameters needed to specify this condition would be: °
’ . 4

AREA = the number desighated for DMP
' {
MODULE = 26 ’
" OBJEC. =1




- OMIN =1 *

L]
2.:‘

MSCOR

.
« -

TO summarize thjis particula} Prerequisite, the coding would be as

follows: ;" }
CMAX = 2 - CMIN = 2
lst Condition DMP Number 20 1 3 3 'p!
2nd Condition {- DMP Number 26 1 2 1 'N’

To more accurately rleflect the coding of the prerequisite, the prerequisite
description may be recomposed as

'"M-or P raging on objectives 1-3 of DMPB tbpic,.«,.?o land assessment

on at least one of objectives 1 and 2 of DMP topic 26."

Any remarks which may be useful to the instructor for determining

student’ readiness may be added to the prerequisite description.
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as examples, three types of equivalency relations are found: 4

e

e “ . 5 .
. . . .‘ . ] ‘&) o . &‘ .'b !
’ ’ » < ' 4 ’ ' )
. _ APPENDIX C ' -,
CODING OF OBJECTIVE OVERLAP (IOE FILE) - _ ,” .

.
¢ .

Each Instructional Objective Equivalency (IOE) file cons%sts of items ~

of equivalent relationships. Tﬁe KEY to eachiitem is the instyuctional

LY

module number ‘and the fumber of the object{ve that is overlapped by instruc-

¢

tional objectives in other instructional programs. These items are arranged

sequentially in ascegﬁing order of the keys. Therefore, whenever the eqhi-
valénpt instrugtional objectives.of. a given instructiéqal‘objective are .

- v N . . I3
needed, 'the appropriate IOE file can be searched sequentially by using the .

LR S
~

module number and the, dbjective number. . . —
L Y . “

Overlap can occur in a number of ways. ﬁsing DMP and SAPA ovérlaps
- .

>
A - .

b4

1. One-to-One Equivalency Rélation. For exampig, DMP Topic 1, =

Objective 1 = SAPA M&dule 3, Objective 1. ' . * ~

. -y ’

- Whenever a student scores Mmastery in DMB Topic 1, .

- -

? . . .
Objective 1, mastery notation (M) is made in the

DMP recBrd of Topic 1, Objective 1'and equivalent

- »
~
-

.- of Module 3, Objective 1, and vice versa. -\\\\\\\\\\

. 2. Multipletto—One"Equivalency Relation., For example, DMP Topic 2, \\\T\\\\\\

; - ;maétery notation (MX) is made in the SAPA recoxd\\;\

—~—

Objectives 1 and 2

L]

- . ¢ Whenevef iﬂ;tudeht scores mastery in DMP Topic 2,

= SAPA -Module 8, .0Objective 1.

: N .o J : )
! Objective 1, mastery ngftation. (M) is made on the -,
; i1
L] -

& - - DMP record only, unless the stﬁdent has also scored . v

. . . n
mastexy~(M) in DMP Topic .2, Qbjective 2, in which , .



'
‘

+ case equivalent mastery notation (MX) will

\ . be made on‘tQF SAPA record of Module 8,: ¥

~Objective 1. DMP Topic 2, Objective L is . o o
‘ . ‘“i. . . i

- \ 'a'complementary instrictional objective to

- °

) . I . X
. Topic 2, Gbjective 2 and vice versa.

)
-
e

Oné-¥o-Multiple Equivalency Relation. ‘For example, DMP Topic 22,
t . ’
- Objective 1 = SAPA Module 23, Objectives 1 and 2.

Whenever a stuydent scores-mastery in DMP.

'Topic 22,.0bjective 1, mastexy notation (M) '

- is made on the corresponding DMP record anfl

13

.. equivalent mastery notations (MX) are made

-

on two SAPA records, Module 23, Objective 1

{ and Module 23, Ohjective 2.

-

et

From these examples, it is obvibus that equivalency relation~méy be M~to-N,

-

i . . -
where M énd«g are any positive integers. Furthermore, -since the Generalized

System is deéigned to manage’ any number of Instructidnal'grograms, an equi-

. -
’ -~

valency relation hay beiMeto—N-to...,-L, where- M, N,..!.,L are any positive

'y -

integers. An iten, tﬁén, is ‘the codifg of any such equivalency relétion-
*:. e

ships in an Instructional Program. ' .
. . 5 \*

. The components’ of each‘item‘age:‘ . ¢ :
L ] i. KEY to this item. .+ .. s 1 AV} '
, i\ number of, complementary instructional objectives, NCOMIO

§

'

iii. complementary instructfaﬁél objective descriptor, COMDES.

wiv, -number Qf equivaiency descriptors, NEQDES.

| S RIS .
equivalency descriptor, EQDES. . "

- ~
\ . - -
+ *

.

Aruitoxt provided by Eic:
‘




«. number and objective numbdr of an instructiénal_object&ve that = - , ,:
' L, R .

.is overlapped by instructional objectives from 6thé; instructional ' ¢

v - - .
N . . . - . 'l . '- . ' . ' - ‘- 1
programs. . . - . . » 5
. 5 . ‘ f - 4 . -

v . . ,' ’ .. .
15\?n integer which represents the number Of complementary instruc-
. ) . y oy ;

. . N , PRI . ° '
tional ob ives that the instruttional - objective, identified by
\JL‘ ? . .. : . 1)
'\ N K . P N '.o ! . -
the KEY, possesses. T —— o . : ]

- . . . . . \ '.7"5 ";o - . . ‘
is a pair of numbers (i, j) reﬁ}esenting the .module number and
ive number of a complementary»inétruction@l objective of

is én‘}ntgger which rep ts‘the‘number of overlaps that:the - .
. ) ' instructional opjeq;ive, astes;;zb ~by the KE& and the COMDEéf ) . 3
L : ' de;criptog of this <item, has. Therefore,‘fbr'a@fm=to—N—§6-L - . P
equivalency relation, NEQDEQ wo&ld be 2. A N - i
.. ]
EQDES is a,tWé-level equiyalency descripFor to identify the combinagioﬁ - s

~

of' instructional objectives of an ingtructional program that over-

laps the instructional objectives as described by the KEY énd,COMDES

> L ’ _descriétors*of this item.

-’ » - J i
Eevel 1 consists Jf (1) the Instructjonal Program Code, IPCODE, and (2) ‘the -

number of instructional objectives of this Rprogram that form the
- -r
combination, NEQIO. - . oy
'} ' . N 5
Level 2 consists of as many equivalent instructional objective descriptors,

EQDES, as the content of NEQIO. Each EQDES is a pair of numbers -

representing an instructional module number and objective‘number.
The following example illustrgtes how an IOE file can be composed:

- .
- » -

L]
- Assume that the Gerieralized System manages the WDRSD, DMP, and SAPA programs,

)
’

and that the instructional program codes are: ;
. -

Study Skills (sSS)v= 1

Q ’,‘ ’ | - 5,7 | .
*ERIC

| e . .

, -




. ¥ord ATtack (WA) = 2 .

" Comprehension (CcoMP) = 3 _
! < R - * N *
Dm = 4. ’

SAPA ='5 . , :

. Pollowing is the table of equivaleht iﬁstructional'objectives:

.
. N N

o . . 4 -
ss WA " COMP DMP SAPA
Level ' C, ; L Topic 5, Module 6/
.§kill, s . ) Pm.z Obj. 3 ’
- » » 3 - - 5 7
) /Topic 7 - Module 9, Obj. 3
- - |, obj. 1&2 Module 10, Obj. 1.
— - - / id |
* Level 'B, Topic' 8, Module! , ' '
L "1 skill 1 / Obj. 4 Obj. liand obj. 3 :

’ -

by PR v

From this'tablg, a table of éqiivallency relations;can be coﬁLtructed for

s .
.

gach of the instggctiohal.programﬁ; These équivaleﬁby“relations can then
- . . R . - / . P )
be coded iptg items of athe ce%re%bbnding IOE files. -

ﬁoilowiné is the table of eéuivalqpcy relations for the|DMP Program:

2 Pl
: ¢ ‘ {
Topic.5, Obj. 2 , SS Level C, Skill 5 . SAPA Modulé 6, Obj. 3
Topic 7, Obj. 1 SAPA Module 9, Obj. 3
& Obj. 2, ', | -& Module 10, Obj. 1
Topic 8, Obj. 4 | COMP Level B, Skill I ~ 'SAPA Module 8, Obj. 1
. &Obj. 3

f

From this tdble, an IOE file for DMP can be coded. Relation 1 is coded

v - B \ . . .
into item 1 with o )

KEY = (5,2) -

NCOMIO =0

/

No COMDES ‘

NEQDES = 2

s

EQDES = (1, 1, (3, 5)) and (5, 1, (6, 3))

i




C T Relation 2 is coded into items 2 and 3, with ; .
Item 2: KEY = (7, 1 - » .
NCOMIO = 1 C* . ) o
COMDES = (7,2) )
NEQDESJ=,1 .
EQDES = (5, 2, (9, 3), (10, 1))
T © Item 3: KEY = (7, 2)° J ' ' "
- .. NCOMIO = 1 - ’ ) \\\>
" compes = VAT .
, NEQDES = 1 -
~ EQDES «= (5, 2, (9, 3), (10, 1)) ’
Relation 3 is coded into item 4 witﬂ
| KEY = (8, 4)
NCOMIO = O '
No COMDES &
NEQDES = 2 .

EQDES = (3, 1, (2, 1)) and (5, 2, (8,'1), (8, 3))

The IOE files will be made up of records of fixed 'length, each containing

an item, by storing'the contents of KEY, NCOMIO, CGMBPES's, NEQDES, EQDES's

.

in consecutive words Thus the IOE file of DMP. has the

3

of the record.

following structure: _— .o

: T 1T 1. T _ F._T T T T T T T T

Record 1 S1210 2113|855/ 116113] | | |

" i ) T i | 1 i { | | 1 ] |

U ] T ] | I I T T ] T T T T | S
Record 2 [ 7 1l1rf7 121 )15)121l9]3fwl 2!l ! | |

_ — a1 |
Record 3 712ty l7 121y st2lolafalal- I | |
1 o |

' Record 4 gitalol2t3]2y2l1lslatrelrlglal |

; ,! D ! T s R R A S A

Record 5 0l | l | | » 1 I I I | | l ' I I

, AN NN I N Y SO N N N R N N B




s Record®s contains-0'in the first wokd to signify the end of this IOE file.

. . ! »
From the example above, it should be clear .that ‘IOE files can be
tailored to fit any local adaptations as described in Chapter II.
L .
- ¢
. ’
M s
- ¢ ’ -
»
A
. s = ‘
3 » _
*
\ .
v , ’
- 2 - .
7 . '
o
»
r‘ -
c 3
./
Qo L - o 3
EMC LI - . ’ . l’ .
_
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© APPENDIX D _

UNIT-TEACHER FILE

., Y

The Unit-Teacher file contains the sizes of units A to J (expressed

in number of students), and the names of teachers (numbered from't to 9)

assigned to each unit of the school. The size of a unit is used for two
—— 1, w
- purposes: (1) to determine whether a ynit contains any students; and

.

" (2) to estimate the file sizes needed to hold reports of the unit. Hence,
for an empty unit, the size would be 0, for a non-empty unit, the size

should be approximate but larger than the actual number of students,” so

+

that deleting or adding a few students from/to a unit in the middle of a

school year will not necessitate an update to the File. A teacher's name
. ’ )
has to be retrieved when only his or her unit code and number are given .

and his or her name is needed, as in the case of generating Instructional
Grouping Inserts. . "

This file is organized as a random access file with records that are

T
-
-

8 words long and numbered ffom 0 to 100.~ Record O is used as a file-heédgr,

which contains the last record number, the number of words per record, and

-
-

[

. the- number of records pgi block in the first three-words of the record as

-
12

shown in Figure D-1. Records 1 to 100 are divided into 10 blocks, each
consisting of 10 consecutive récords containing data pprtaining fb a unit.
The block in which data of‘a.particular unit are stored is determined by
the order of its unit code in the alphébet }e.é., the data of unit A is

‘ stored in the first block hat of unit C in the tﬁixd blqpk, as illus-

trated in Figure D-2). It is possible that some units may not have any

students and, therefore, no teachers would be assigned to them; a block

-

Ri};‘ | o 62 . - g

E |

A




. ) 1 f' - . )
i’ (Y - : ' . . N
. ‘ N
! . R ! -
. .
N - T ¢
. . F} _
- co ‘
howiaiaN
) Word 1 2 3 — 4
Last - Number of Number of /
record words per records
number ° reco;;c_l per block
% .
. (100) * 8)* . (10)*
*The numbers in parentheses are the actual numbers stored. )
r's ’ .
. . “l )
o R y
. . Figure D-1. ] .
. .. - ‘
Y4 /
. J
f, : -~
' ' ' ¢ \.‘/ ) .o -

v

ERIC ' ' ' ' |

.
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Record number

File~Header

Data of Unit
> Block 1

WCaoa~nNoOUnd>™EWwNNEHEO

14 Data of ﬁnit
15 > Block 2

o

4

92 .
93 . -
94 Data of.Unlt .
95 N ‘ 'P "Block 10

97 : ' -
98 ' :

100 : J

v
-

Figure D—2. Blpcked §tructure of the Unit—Teacher file and sequencing
of unit data in the file, \




.
.

assigned to such a unit would contain a 0 as the first word of all its
records. A block assigned to a non-empty unit has the unit size in the :

first record and the name of the teacher with number N in the (N+1)th

N 7

record of the block, as illustrated in Figure D~3. Since nine or fewer
s t N

teachers may be assigned to a unit, the record for an unassidhed teacher

1.
number in that unit's block would be 0 for its first word; the rest of the

record would be unused.
&
For a-school with fewer than ten Units and/or fewer than nine teachers

€ - 4

assigned to each non-empty unit, many of the records between 1 to 100 will

-

be unused; this waste of space is justified because in most computer con-~

figurations the minimum disc area size that must be assigned to a single

, ‘fiie is much larger than the 80; words or 2424 bytes occupjied by this file. . .

The form described for the Unit-Teacher file enables direét access to the

d o size of a unit,pr the ;ame of ; teacher,through.th;pnumber of the reco;d . "
that conta%ys the gata.‘ The record number (RNO) for a teacher cag be com~ ’
puted when his or her unit code and teacher number are giveg by using the
followi;g equation:

+ ' .
\_) ¢ ' RNO = (MAPUNT(UNIT) ~ 1) * 10 + TEANO + 1

where MAPUNT (UNIT) is a function that converts the given unit code (A to J)
» »

to 1ts order in the alphabet (1~10) and  TEANO is the given teacher number.

13 -

The number &f the record containing the sizelpf a given unit can also be

computed with the above equation; TEANO is assumed to be O.

| * 65 .

ERIC , .

Aruitoxt provided by Eic:




10

4

A

Name of teacher numbered 1 (left justified)

: q ] $ (B { |
¥ T T T T 1 ¥
.

s ) 4 -
Name of teacher numbered 2 (left justified)

I I ] 1 ! § !
v T B ¥ Ll T X T T

Name of teacher numbered 3 (left justified)

V207 w%//////// ‘

Name of teacher numbered 5 (left justified) . 7

N

6 ///// S SAIIILID

s

. Figure D-3.

M =S

LY

Data format of a block assigned to a.unit having teachers /
nuwbered 1, 2, 3, and 5.
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APPENDIX E
STUDENT DATA BASE FILE

A
s

To accommodate the variable length and content of student performance
and demographic data under the WIS-SIM Generalized System, the Student
Data Base (sDB) file is organized by the Unlfled File Structure (UFS) so

that the existing’ UFS Management System, developed at the University of

Wisconsfn‘Research and Development Center, can be used to access the

. fstudent pata Base. This SDB file is organized as a direct access file
and consists of four components:' the file header, ,the student index, the
! ‘W
Y N .
group index, and the student data areas. Figu}e E-1 shows the layout of

the spB.” | ) )

: '

The file header is a block of 20 words at the beginning of the-file.’

It contains the file identtity, the dimensions of the file, and the indicesf
D . //

The contents of the file header'ére shown in Figure E-2. ¢

: P
Each student and group 1ndex is composed of l6~word 1ndex entrles

/ . /‘ .

residing 11nearly in the 1ndex as.shown in Flgure E~1. aEach 1ndex.entry

numbers of the parent, predecessor, and successor index entries in the last

three words of each 'index -entry). _The binaty tree is brdered so that for .

-

each index entry, the number of\%he key - of 1ts predeceSsor is 1ess than thf//////,«//

’

number of the key o the entry, and the number of the key of its s

1s greater than the number of the key Of th ¥ Figure‘E-3 :

V4




File.hea&ér
20 words

Student data areas
? ., €ach a myltdple of-'
© -100 words' .

L]
‘Group indeg
16*m words .
for m entries

<

Student data éreas
" each a multiple *
of 100 words. ’

- €

Safety margin .
. .100 words ™
' .

Ey
N .

_convention for' multiplication,
. 4 . N

J

]
LY

Figure E-1.° SDB file layout. .

ek




Version numbqr

End of file address x

" EOF

Number of garbage words

Size of ", .

.

Number of entries in

Start address of

STUDENT

INDEX ~

. . ’ I
‘~?Kvaii~c§gin painter for

Root index number of

Size of

Number of entries in

. Start.address of

)

évéil chain pointer for

T

Root index number of

Egd of VOl&me*éddre§§ 4

R - ]
‘4 -
I
I

. I

I
N
|
|

- l’\ «!
‘- File identification

I
|
l
I

/.

O
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N - : Y
- STUDENT N
INDEX #1 ’ ' -
T KEY PARENT | PREDECESSOR | SUCCESSOR * c
;. M POINTER |  POINTER POINTER
‘ @l - @ (3)
‘. . Z."»
. I d
- STUDENT 7 - & - STUDENT
. INDEX #2 INDEX #3
. KA (5) P (5)
' . i L
¢ . - <, - . N\ T .
\' Al
t ® ] L N . E
. -STUDENT STUDENT | . STUDENT 1
INDEX #4 ° INDEX #6\. IRDEX #5
[ '_( ] v -\. N . <
- -~ ~ T ‘v i - . '
) J. 1@ (0) (0} L (2) (7N (0) Q «] (3) ()] 0) \
- - N , - . E) .
\
“ ) » \ . . ) [
‘. . * s . - . -
‘ . A STUDENT Lo
4 . INDEX #7 g . o
1) .- : P b4
KB | (6Y | (00 | (0) :

o .
- . -

.
[} -y

»

>

_>Each box represents an index entry in a Student Index consisting of seven entries.
The index number implicitly associated with each entry appears above each box.
The divisions in a box from left to right represent the key, parent pointer,
predecessor pointer, and success ointer fields of the entry. The letter in
the key field obf an index entry iﬁ’ghe key; the numbers enclosed in payentheses
are the 'parent, predec®sor, and succesgor pbinpers which are the-index numbers of
the entries. Tf'the number in any pointer field is_0, then ‘there is no parent,

o . Predecessor, or successor entry represented by that box. Arrows illustrate the

binary tree structure. Notice that the,index entries reside linearly in the

.

in post order
order of tnsif keys.

*/4/ .
S

.\\

~

* K

. .

71 . | .

> »
& )

A, - n

Student Index, in the order of:their index number, but if the index is traversed
(symmetric order) the index entri'es are linked in the alphabetical

Figure E-3. An example of the binary tree~st£uctuge of ‘the student index.
- . . .

-~
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illustrates the binary tree structure of the student index; the group index

~
-

has avsimilar structure. . a

taining all data records of the student‘whose name and unit are combined ) ~ N

Associated w1th each student index entry is'a student data area con- N
to form the key in the 1nd:& entry ThlS association is expressed by

\
storlng the address and s1zT of the student data area in the twelfth and ° !
' 17 N A
thirteéngh words of the inde entry, and the index number of the entry in

the.first word of the student data area. The relationship between the ) '

student index and the student data areas is illustrated in Figure E-4,

The format of each index entry in the student index is specified in Table E~1.

| o .

N “ o - . ' , -
Each group index entry desi$nates a group Tf students whose group name is - ’
stored in the key field of the index eptry;

hembers of a group 4re threaded
, _ into a doubly linked ring structure. This ring structure is implemented

s

by storing the index. numbers of the first and last students in the twelfth )
. 4 .

and tnitteenth words: of the group's index entry; in addition, for each . .

-
student in the group, theretis a group liﬁi%rgcord'stored in the student's .
data area, which contains the index numbersfof the student before and the .’ . .
, ~ N - . '
student after that stuqent in the group. Table E-2 specifies the format ,
) ' ror a group index entry for!én inst;;etional group, and Figurd E-5 illus-
= trates the ring structure associated with a gxoup index entrf' (d'thl;pfr‘
;ationship between,the group index and student index. .
. student data.area can contain'four‘different kinds;e\ o EOrds:
N - . . \\
current, hist group link and simple. The fir§t;word in each of these

records is the record K ich consists bgythree-fields:

- ‘ Kinp ®| AREE~ TYPE :

o
¢

\ . e e “' 7\2 o ’ .
| EMC . . ’ ~ﬂ ', .‘ . . -‘

P e
4 - . ~ .
.

[} AN » -
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STUDENT, INDEX =

Index # / DATA AREA
1 | STUDENT M . —{»  OF N
. : % STUDENT M .
2 | STUDENT KA \
. : ¢ A
3 | STUDENT P - . N . .
- : B _
4 | STUDENT J “~. <
5 | STUDENT Q@ * ‘ “, DATA AREA | 7 data
) OF
6 | STUDENT L L \STUDENT KA P areas
% \ > 3
x| ° . /
7 | STUDENT KB N
s ' . N [ J ’
. a8
S [ J
A » ; : ' -
B ) DATA AREA
. - N OF
‘ . ' STUDENT KB )

.

The Student Index is composed of seven entries. The arrow from an index. entry
to its data-“area points to the address of the data area which is stored i,\n a
field of the entry. The arrow from a data area to its index entry points to
the index number of the entry which is.stored in the first word of the data

area. ’ ) \ '

)

Figure E-4. An example of the relationship between the student index and the
dara areas of the SDB file. -
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TABLE E-1

FORMAT OF A STUDENT, INDEX ENTRY

-

: &®
Data Item .:8ize Content/Remark .
-Key 8 woxds " Char. 1-23 = student name
Char, 24 = unit code -
Scratch 1 word Usually used for storing flags when per-
area forming functions of WIS-SIM. Cpontains
0 when unused. , ,
- ’ ;
Sex . 1 _char. F or M .
- ¢
Teacher 1 char. Homeroom teacher number
!
Grade . 1 char. 1-12 -
Birthdate 1 woxd Char. 1 = month , '
) 2 = day . '
3 = last 2 digits of year
Pointers 5 words Word number 1 = address of data area
" ' number 2 = size of data area
’ "< number’3 = index number of predecessor
. : ) index entry .
ST number 4 = index number of successor
. ® index entry
¢ - mimber 5 = index number of.parent index
; . entry - ’
+ P \ - -
v ' ‘ 3
. " Pl ¢ , N
A -
’ ‘ & .
' » ' .
. 4 r - . v
> , -
P - - W=
\ .
1 ~ . ¢ -
a : . » W ‘ .
. c - - .
- " -w' ’ ” .
. . . & . ,
’ " ' —
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/ TABLE E-2

- S FORMAT OF A GROUP INDEX ENTRY FOR
: AN INSTRUCTIONAL GROUP

Data Item Size Content/Remark '

Group key 8 words Word wumber 1 = unit code (left justified)
L number 2 = instructional program number

number 3 = MAP (LEVEL, SKILL)/Topic
.. , humber/Module number
- number 4 = Teacher pumber ‘
i number 5 Cycle number

number 6-8 = 0
where MAP is a linear transformation of all
. pairs of (LEVEL,SKILL) in WDRSD.

NOTE: This form of group key is for
instructional groups only.

i Scratch 2 words May be used to contain demographic data of
‘2 area N the group if désired. Contains O when unused.

— | . . :
" Number ' V T

of > - -

students 1 word

* * in - -

| group ; - °

Pointers 5 words Word humber, 1 = index number of last student

- in group . .
* . » " number 2 = index number of first student
. Py ! in group
. . number 3 = index humber of predecessor
) - ) index entry
3 ’ s number 4 = index number of successor index .
‘ _ entry .
number 5 = index number of parent index
' entry -
. \ o
. e
‘
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Index Entry Number

GROUP INDEX

7

f Index . . .

STUDENT INDEX

Inde N
GROU?P number - of number of . \
ENTRY 1ast student first student l /
® (14) ' (4) [ I
. l Index Entry Number 4
Data Area for Student A Student |Address of
Index number of student A (4) L I A +| data area &
r ¢ i
Group Index number of previous student ) I \
link record : " l ‘
of group Index number of next student (6) o
index ] ‘ Index Entry Number 6
number 7 l Student | Address of
B data area
Data area for student B T
Index number of student B (6) # - . '
Group - | Index number of previ tudent (4) [
link record | Index number previous studen “
of group Index number of next student (7) "——J
index, | )
number 7 l
-t I Index Entry Number 14
Data area for student L Student | Address of
Index number of student L (14) 7 L - dgta ‘area
|-
Group =~ R l
link record Index number of previous stwdamt (12) _—"] - ]
of. group Index number of next student ¢0) '
index I .
number 7 I

-

-

- Figure E-5. Ring structure gs'sociated‘w,ith a group index entr;and the relationship

n

between the group and student indices.

-b

-1
o
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¢ | .
grqup link reccrds, and 4 for simple records. For each KIND of record,

g? re may be- several records with diffeérent AREA or TYPE fields. For group

» B

\ : . )
link records, khe AREA and TYPE fields are concatenated into one field

which conta@ns the group index number with which it is associated. The

second word of each record contains its length (with the exXception of group

<

link records, whose length is always two words). For current and history
records, the length is in words; for simple records, it is in characters.

Each student data area can contain an unlimited number of records of ea
»

KIND in any order. The only requirement is that the key for each rgcord

be unique. Each student data area is allocated 100 words ini ly. &as

new records for this student are added and the original area iS not enough

-

to hold the new records, the data area grows in multiples of 100‘wofds.

By organizing the SDB file -in this way, the data for each student is
stored 1n a variable-length data area which contains current, history,

group link, and simpl& records, and any, of thgse records can be used to

)

hold curriculum or demographic data. To'idéntify whether a_record holds

curriculum or demographic data (and if curriculum, for which instructional

program}, code numbers are associated with instructional programs, and

> .

demographic data is associated with the code number 0. Table E-3 specifies‘ N

this code number association (notice that WDRSD is treated as three instruc- *

NG 4 . )

tional programs). ®Table E-4 ‘'shows the format for storing current records

of the most recent performance data on an instructional module. The

fermat for storing history records of ‘previously assessed performance data

is shown in Table E-5. Gro ink records may be used to construct the’

ring structures fo e groups (eithe¥ instructional or familial) to whi&h . .

a séudent ongs. Table E-6 shows_the format of a group link record.

le records may be used to store the list of instructional modules

- ’ 7”7 . A

§




TABLE E-3 .

0y

CODE NUMBERS ASSIGNED TO INSTRUCTIONAL PROGRAMS AND.
DEMOGRAPHIC DATA FOR IDENTIFICATION OF RECORDS

- . %

Code # Association
0] Demographic record P
- . ‘ . r’: B " . . . /_’/” l" ,
1 Word Attack record of WPRSD =~ ., .— kD /
; S e .
2 , Study Skill record of WDRSD L e
_ —t \\ \ L] _———/‘_’// . .
3 Comprehgnsion Mi /
. Py s st L. 7
4 DMP record ’ - /////////
l"‘.. ’
5 SAPA record ' ) ’ "
‘ e . .
& .
- A . -
6 (Undefined as of this time. May be used to distinguish
records of other instructional programs which will be added ~\/////’
. to the W%IM Generallzed Systén at a later date ) /M _
N . -44““,'“—’f?7"’k'w,d
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TABLE E-4
FORMAT OF A CURRENT RECORD USED TO STORE THE
MOST RECENT PERFORMANCE DATA CN AN
) INSTRQpTIONAL MODULE

- Number of . ] , )
Data Item Characters L , Content Remark
[~ T ~7
KIND 1 1 This field identifies. the

< ¢ KIND of record. 1 means

|~ ‘ Current Record. ~
AREA i 1 1-N This field uses the code

: number to identify the in-

f ‘ . structional program to which

| the data in this record

! belong.
TY?E r 1 Level number or Topic

number or Module number

.

Content of TYPE depends on
content in AREA. If con-
tent of AREA is
A. 1l to 3, TYPE =
Level number

(WDRSD)

o

B. 4,

TYPE = -(DMP)Topi
number ,//my
C. 5, TYPE

number

" (SAPA) Module

-

3 number of words following| Used to determine the length
this in the record of the record. ~
ATTEMPT 23, number of assessments
| made on skills/objectives
i defined by AREA-TYPE .
i } . L .
| fields. . -
B I
MAS TERY ; 1 number of~skills/objec- .
-0 i tives\masgsfed
} 2
QQQECTIVE/ | 6 \Char. 1 = month of last K = number of skills/objec-
SKILI, : ’ attempt tives of this level/topic/
! 2 =ay of last module. The order of this
. | & . attempt field in the record deter- ;
: . 3 = year of last mines the objective number/
. . \ attempt skill number to which the
number of .data in the field bélong.

N
—————e e e L

dttempts on

this skill/ob-
jective )
score of last

e T




Table E-4 (cont”)

4

. Scores in the records can be coded ;\fﬁiows : .
0 =>NA meaning 'not assessed on this skill/objective. : - '
1-100 —»Percentile score in the range 0-99 . cr e
101 ﬁNM meaning non-mastery ‘
120 :}N meaning need help
140 =P meaning pass Iz -

160 = NC meaning not covered hut interpreted as mastery during prere-
quisite checking

[

. 180 ﬁM meaning mastery scored in the instructional program indicated in
AREA field of the record

180+AREAL $M_}_(_ meaning mastery scored in the instructional program in-
dicated by the value of AReal <«

-200 = TC meaning teacher certified mastery

220 =) TO meaning teacher observed mastery

. A' Note: AREAl is the code number of any instructional program other than the .
N one under which the score is stored. X repres racter X,
- C, D, or S depending on whether AREAL = 1, 2, 3, 4, or 57
For example/]ﬁd/ in a DMP record (i.e. AREA = 4)
* s - ’ . l
/// . =M scored in 3 DMP. objective
. //
. e 180 in a SAPA record (i.e. AREA = §)

. . =M scored in a SAPA objective

+

- 185 in a DMP record =M scored in an equivalent

SAPA objective

“ 284 in a SAPA record :$M scored in an equivalent

DMP objective

T




TABLE E-5 _
r’ ‘ : . Y
FORMAT OF A HISTORY RECORD USED TO STORE PREYIOUSLY
ASSESSED PERFORMA%E DATA ON AN INSTRUCTIONAL MODULE
§ o ////
Number of Wumber of
Data Item Characteys Fields Content Remark
KIND ‘ ////I//// \ 2 . This field identifies the
' ‘ . KIND of a recdrd. _2"means
K . historical record. 1/)&,/
: / - .
AREA - o1 T N y&@ﬁ uses the c‘oé :
. . . . ”“”~””’,,,¢ umber to idenyify thelin-
; i : structional program to
i which the data™in this
! record be ng.
! .
f .
TYPE ;“\ 1 1 See TYPE Of current, ///,//// -
; record. / o
| : o »
SIZE ! 3 1 Number of words following |Used to determine the leng
! ) this in the‘record. of this record. ////
:2£§§$fVE/ ! 6 K Char. 1 = month of this K = ér of hi dores
TeL ) i assessment for the level/topic/mddule.
' 2 = day of this Scor coded according to
assessment e .
i .. the scheme used ih current
" = last 2 digits .
) . record.
., of year of this
) ' assessment . .
‘ 4 =\9 &
\ . 5 = %cére . - o . -
' . d ="ptr. to previouss
I .
\ history (0 mefans
‘ no previous
| &
! history) o
i
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P .
& | ‘ '
’ TABLE E-6 .
FORMAT OF A GROUP LINK RECORD USED FOR EXTHE
~~ INSTRUCTIONAL OR FAMILIAL GROUP ./}:_
D Number of Number of °
Data,Item Characters Fields - Content
'KIND 1 {//(/// S
. P .T’ﬁ au ¢
GROUP INDEX R 1, Index number_of the
Y . gpoup in group _—
. \ 4 ’ index N
1of L~ .
PREVIOUS STUDENT [~ 3 1 Index number in student |’
IN GROUP s index of the
s ;
‘preyiousistudent
“[*in group
NEXT, STUDENT 3 1,

INWGROUP

e

- e

Index. number in student
index’ of the next
student in group
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FORMAT OF A SIMPLE-RECORD USED, TO STORE THE

@

TABLE E-7

LIST OF -

‘_ .- INSTRUCTIONAL MODULES “FOR WHICH\THE. STUDENT IS RECOM&_
" ‘ MENDED DURING THE LATEST GROUFING RECOMMEN,DATION.REQUEST
~ . . " - . : ' e
, - ;' Cae - B .
[y ~ N »
[ ,I —_ - . . ‘ K » i
(‘-‘" ) ) Y . - ‘ T -, )
e e ’ ) Vv v .
: Data Ttem  Humber of Number of T Content
‘. ) Characters Fiélds “", . . o
. ! N ™~ o ) i ,
. KIND, | .1 S N ) a -
: e ) ~ . e :
4 AREA 1 - 1 Code number of the instruc- .. |
L & tionai\progrém ]
» ! « - X ) . ’ b
Lo TYPE . 1 1 %1 / :
¢ o’ - ' . - . . .
o \' y Fi R * N \\ .
‘SIZE 03 1 Total number of instructional
K - * modules in the instructional
AR ¥ . pro?ram designated by AREA.
v, . ~ * k- ] ' N . g S e "
k-3 ki —
- .ENTRY 1, . |, Tofal number of | I, if the stude\t has been
.. . .ingtructional - -Yecommended for the corres~
. . N : - moddles in the- ponding irstructional module,
L . - ‘i 1 instructional_ ' | © otherwise..
C e sprogram desig- . -
nated by AREA.




TABLE E-8 . S
S " FORMAT OF A SIMPLE RECORD USED~TO STORE
. GOAL-SETTING DATA

s - " Number of - ‘
' " bata Item  Characters ' -Content
JKIND 7 . 1 i 4 _
= . N
J AREA - 1 1-N
P e =
) TYPE : 1 - * 0.
. SIZE 3 . N 6 ‘
¥ 1 — - te
' | Baseline- o1 Number of skills/topics/modules mastered at
- ', mastery time of inclusion in data base , ¢
Current i The uprto-date number of skills/topics/
; mastery | Mmodules mastered - .
& ,’ | ' °
Plst. -1 i lst semester ant1c1pated number of skllls
! semester, ’ ' i tqplqs/modules to be mastered ) .
4 0y - .
‘ i anticipated ‘j : . T
! mastery . bt PR - ’
- o= ; = -
. .| 1st Ny L - Actual number of skllls/toplcs/modules
semester “mastered in 1st semester
~ actual i . \
-mastery ; - :
. : A
- 2nd . f 1 2nd ‘semester ant1c1pated number of sKills/
semester ﬂ N toplcs/modules to be mastered :
-~ «ant1c1pa¢eq f; : . . )
mastery v . X R I,
i 3 A - % ,/ — — < . [] - =
v 2nd . s 1 Actual number of skllls/toplcs/modules
- semester | mastered in 2nd ‘semester . .
actual™ , - ' R ;
’ .| mastéry ’ . '
. - “ . M 2 i . . M
-l - T ‘. ! ® - ’ .‘;Q
0 4 '
: / . A .
* ! T s * ' ) )
‘ ° " . . L] ) )
% & > .. o/ - . .
- C e, - -
N P - . b N
-~ T / ‘e ~q b, -
M
:? : " ‘/Z/ N (y ": ’N'? e "8 5 ,ﬁ :"‘ v ‘
o ‘ ) e C e s .
e ‘ i “ o oo : e T T *
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. Lot APPENDIX'F ok
FUNCTIONS OF A SCHOOL INTERACTIVE TERMINAL

- . teow

. Y ] ) K 3 , ’ ‘ - .
KEY BOARD}\ CODE FUNCTION INPUT PARAMETERS * “ R
S N —_— .
N 4 ' -
IDB \\ N Initiate a Unit Data (S¢hool designation established *
N Base . by prior sign-on procedure), ’
. :“_ ‘ Lo Unit designatiofi o ¢
x\ Student names
uPP Pnit Performance + | Unit designation ' -
Profile Report Number bf copies desired . .
. Requested topics ! .
) IGR' * \. Instructional Grouplng . ‘ Unit designation
, T Recorifienda tions: ‘ ‘| Topics Qesired .
~ 2 - 7 ) ’
- S IIG. - blement Instructional Unit degignation s .
) —1 rouping (to accept or Topicy ™ R
. nodify a previous recom- 1 The student numbers from the in-
. nenda ign) .t structional grouping reconmenda-
. r tdon that are *o be included
- * : \\ ,Names of additional students<_
. I L. % ;
o ) \‘/////‘ eacher S nam 3 »
. GRD ‘ Grading Report (enter - Group identifiication number
_ student perféxyance data) Students' grades . ‘2
PHR". * Prereqhisite Deficiency Re- | Unit = . ’
.. - ) port (lists topic rerequi-< | Topic e
PRE C~ T site Qeliciencies for in- ’
) - . dividugl students).- " N . T :
© L= - L . R - >
‘ ipp , . _ Individual Performance Unit(s) _ - ’ _
S, .- I Profile \] Topic(s)’ to be covered . °
* ~ " d - -
. : . ! - kﬁi?dent names Nt .
<’ A . s _ 'y ' - —
) app -~ ° Add a sﬁdﬁent to & unit . wbniéx\%: ' ) . .
' : o CA - o, Student name "
DEL 7 * Delete a student fiom a . Unit S
) T unit ; Stud@nt nafte s,
~MOV : - Move a--student between' Sending unit J
: : * - . units . '| Destination unit .
. . _ N ‘ Student name . .
T . — J‘ o . v R
MOD ] Modify studént master | Unit desid¢nation . { $
- T, - record informatiof Student name Y °
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> i I v
. i ¥ .
COPY | Immediately repfints ~ | * : , '
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’ ' output , L : o .
r] . . N '.‘
P - e ‘a
HELP | To provide the terminal ] . - <«
! user with a set of in~ . . '
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. & - . ’ -
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