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ABSTRACT

This paper iris
t
with deign specifications'baf generalized

system of computer management for instruction programs .which are
140

compatible with the model of Individually GtiidedlEclucation

Computer managed instruction (CMI) seeks to facilitate proceiiring.,

information and supplying this information at appropriate times and

s so that it is directly applicable to instructional decision
/

..

making. -

c.

v

A model for the generalized WIS-SIM ip developed. This model -

incorporates the processes of testing, performance profiling, specify-
,.

ing performance expectations, diagnosing and identifying

needs, guiding the instructional proceSs and

uctional

ing appropriate

educatinal $xperiences and petti ,, "instructing, and evaluating the
4

instruotio 1.program

elated data es are speeif

./

alized system is discussed and

The developmental schedule is

given and an .proach to 'evaluation is ou

4 A

Nr

ned.
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THEOR ICAL OVERVIEW OF THE

WISCONSIN SYSTEM OF IN RUCTIONAL MANAGEMENT (WIS -SIM)

o

The jurpose of thispaper is to present the design specifications

of a generLali ed s stem of Computer management for instructional programs

o
which, are compatibles ith die model of Individually Guided Education,

(IGE)--a comprehensive system o education designed to produce higher

educational*achievements through providing for .individual differences

between' students in are such as rate of learning and learning style.
1
The Generalized Wisconsin System for Instructional Management (WIS-SIM)

A
is being developed to serve the management needs of IGE. Although the

overall concept of IGE includes components such as a multiunit organization,

provisions for a Variety of curriculum materials, evaluative, procedures,
*or

ro'

and a program for home-school-community relations, it is the Instructional
.,,

Prograiiiing Model (IPM) which is especially import4nt for the design of the
--..

. -.

-computer management system. 4

o

The IPM assumes the existence-of a set Of measurable objectives

a curriculum area: It is designed to take into account the pupil's begin-

ning level of performance, rate of progress, style of learning, motiva-:

tional level, and other characteristics important n the context of, the

educational program of the school. This Instructional Programing Model,

presented in Figure 1, is the basis for curriculum components developed

at the Wisconsin Research and DevelopMent Center for Cognitive Learning.

-Development of a curriculum component includes a number of steps as

shown in Figure 2. First, goals are developed r a given curriculum area.

13
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2

State the educational objectives to be attained by the stu-
dent population of the building in terms of level of achieve-
ment and in terms of values and action patterns.

Estimate the range of objectives that may be attainable for
subgroups of the student population.

-10

Assess the level of achievement, learning style, and motiva-
tion level of each student by use of criterion- referenced
tests, obgervation schedules, or work samples with
appropriate-sized subgroups.

Set' instructional objectives for each child to attain over a
short period of time.

. S

Plan and implement an ±ntructional program suitable for each
student or place the student in a,preplahned program. Vary-,
(a),the amount of attention andguidance by the teacher, (b)
the amount of time spent in interaction among stud ts, (c)
the use of printed materials, audinvisual materi s, and
direct experiencing of phenomena, (d) the use of space and
equipment (media), and (e) the amount of time spent by each

istudent in one-to-one interactions with'the teacher or
media, independent study, adult- or student-led small group
activities, and adult-led large group activities.

Assess students for attainment of initial objectives.

ObjeclAes
11A,,Attaied

, .

Reassess the student's
characteristics or
,take other actions.

4-

V
Objectives attained

to mastery or

someother criterion
t,

Implement next se-
quence in program or
take other actions.

Feedback loop

.Figure\l. Instructional Programing Model in IGE.

1

(Based on Klausmeier, H. J., Quilling, M. R., Sorenson, J. S.,
1.4 \ Way, R. S., & Glasrud, G. R. Individually Guided Education and

the Multiunit Schbol: Guidelines for Im lementation, 1971.)
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4

Within the goals, observable instructional object -s must be defined.

The mailtery level of those objectives be deterti ed and the sequencing

of tip objectives established . Curriculum materials, which include student
. .7'

instructional materials, teacher materials to-facilit te instruc

criterion-referenced tests to assess mastery, and ma als for management,

record keeping, and inservice training e then developed. After the cur-

riculum materials have bgen -eared they are field te ted. The specific

materials and the p a whale are then evaluate in terms of field'

test results.

The Instructional P ograming Model encourages each IGE school to

4'
e

;

periodically review an restate its educational objecti es to suit the

characteristics its studentgq Thus, althoUgh the Wi consin R & D Center

is develoe g curriculum components in a number of area -, an ongoing task

of the staffs of individual schools is the adoption an : daptation of curric-

ula to suit the characteristics of their students. In same cases this will

Jr\

mean adoption of curricula developed by the Wisconsin R D Center. In

other cases., materials

and laboratories or by

ally, in order to meet

developed by other research and de elopment centers

commercial publishers will be adop ed. Occasion-
.,

special community needs, schools w'11 find it

necessary to develop their own curriculum materials.

Klausmeier (1974) has identified a three-dimensional

in classifying individualized curricula. The three dimens

model, as illustrated, in Figure 3, are sequenced or non-se

tives, common or variable objectives, and full mastery or v

del useful

ns of this

enced objec-

riable attain-

ment. Combinations of these three variables define eight possible types of

individualized curricula.

.11



Sequenced

objectives

Non-sequence
objectives

Full mas r

Variable attainment

Common objectives

Variable objectives

,Figl/ce 3. Dimens, defining programs
\ ndividualized education.

a *
.

\
\

Spuck, Hunter, Owen, and Helt (1975, p. 5) present a hierarchy which

elates instructional objectives \to the overall instructionwl--missions of

e school or school district. Figure 4 uses three instructional programs

hith are commonly untered in IGE 'settings to illustrate this hier-

\
rchy. Although all levels of the hierarchy have implication for com-

i . \

uter managed instruction, the last two levks, instructional objectives

d instructio al modules, have the major impao\ the design of a CMI
4

ystem. Inst uctional objectives are the building blocks of instructional

It ii at this level that assessment of sthdent performance

kes place, and it is tyis level which guides the development of speci

instructional materials and activities.

ti
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Curriculum developers group appropriate instructional objectives

into instructional modules.in order to establigh efficient And effective

instructional settings. When doing this, the Curriculum developer must
--=

consider the following three factors:

1. Prerequisite structure

,2. Compatibility of objectives

3. Logistics

Obviously, the development of instructional modules must not violate the

prerequisite structure which was established in the instructional program.

Compatibility has to do with the appropriateness,of teaching certain ob-

jectives togetI1er and the extent to which such interaction contributes to

learning effectiveness. Logistic considerations include the availability

of resource materials, and such factors as space requirements and the

length of time required to conduct specific demonstrations-and/or experiments.

THE MANAGEMENT OF INDIVIDUALIZED INSTRUCTIONAL PROGRAMS
',

Individualized programs are often quite complex in design and even

more complex in operation, chile the task of creating an initial list of

goals or objectives for a particular curriculum area may be difficult, the

task of keeping track of students as they progress through the arious

goals or objectivesis an even greater problem. The teacher's task is

i

made difficult by ).he need to assess initial performance levels for each

%
.

curriculum unit, make a diagnosis' based on the results of that testing,
\

guide the instructional actstvitie; and give a criterion-referenced test

to ascertain levels of goal attainment for each student.
..,

During 1974, Local Education Agency personnel were involved in a

kseries of data collection experi nces utilizing the Delbecq Nominal Group

19
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Technique (Evers, Karges, Krupa, 1975). Nine problem areas were identi-

N

fied. Of these, management of/individualized instruction -- including plan-

ning of individualized programs, grouping of students, diagnosis,

remediation, and record-keeping--was rated as a major concern. The most

crucial problem involved the initially considerable support needed to

provide facilities and resources and.thecontinuing need for financial

assistance to support management of,individualized instruction.'

A comprehensive, manually operated system of individualized ingtruc-
/

tionadoes not appear to be particularly feasible. Rather,,it seems

evident that individualized instructional programs must r ly upon auto-

mated information storage, processing, and retrieval mec anisms. Areas

of an individuali ed system which are difficult to mana e manually relate,

to the capture, sto age, and retrieval of information./ Lists of objecr
ti

tives for each instri ctional area need to be formulated, filed, constantly

updated, and maintained. The e to be continual) reviewed in terms

of both group and individual progress. Pupil p4.rfo
r
ance o 'assigned'

objectives must be recorded and reviewed. 'Testing of occurs at

both ,pre- and post-instructional stages and mach e scoring ff these tests

is particUlarly feasible and desirable, es cially for comprehensive

placement tests. Perhaps most impor t of all, reports to pupils, teachers,

school administrators, and parents which can assist them in the process

of decision making can be provided rapidly and frequently when a system

of computer managed instruction is employed.
7

.

THE WISCONSIN SYSTEM FOR INSTRUCTIONAL MANAGEMENT wJ
P

Computer managed instruction (CMI) systems seek to facilitate the

processing of information and supplying this information at appropria:te-,
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t

times and places so that it is.directly applicable to instructional

decision making. The instructional cycle in programs of individualized

instruction may be defined as involving five processes and two decision

areas. Initially, testing designed to provide placement information

about students is carried out (Process 1). These, placemnt tests are

-then scored (Process 2) and the results hampered with mastery or per-
.

formance levels which have been specified foreach student and for -ash

instructional objective. Diagnosing (Process 3) provides info 'ation

leading to the identification of instructional needi (Dec ion 1). The

teacher may compare the instructional needs of the in vidual student

with the 'instructional activities which ar

student in learning the content of the object

N

o assist that ,

Prescribing or guiding

(Process 4) is designed to provide informa on useful in, selecting those

instructional activities (Decision 2) w ch are most appropriate for'

meeting the student's-instructional needs. The seleCted activities are

carried out systematically during instruction (Process 5) after which

testing (Process 1) again takes place to determin f the student has

.met the instructional Objectives.

The basic structure of programs of individualized instruction, as

discussed by Spuck et al. (1975), leads to the following assumptions Con-

cerning instructional programs which may be supported by a generalized

system of computer management:

1. There existdnstructional missions and goals which are reduced

to sets of measurable instructional objedtiyes;

2: Testing instruments and/or procedures which maybe used to

assess mastery of the instructional objectives are available;

3. Level(s) of mastery or performance standards are specified for
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a

ea -hohild and for each instructional objective (full mastery-

ariableattainment);
f

4. Objectives which are to forM a part of each - student's instruc-

tional program are delineated (common objectives--variable

objectiVes);

5. Dependencies existing between objectives are specified (sequenced

objectives--nonsequenced objectives);

6. Normative information exists, as required, fot input into the

specifying long-range performance expectations;

7. Educational activities and materials exist which provide,indi-

vidualizgd instructional experiences toward the accomplishment

of then pecified instructional objectives;

e3
8. It is possible quantitatively and/or qualitatively to assess

the individual characteristics_of students e ssential to indi-

' idualizing instructional activities;

9. It is possible quantitatively and/or qualitatively to assess

,;

the resource implications Of alternative educational experiences.

The Program Data Base . I-.
A first step irriMplementing.any-management system is todefin arid

--
.

initialize the data bases required bithat system. Two data bases are
. .

fundamental to the concept of instrUctionalmanagement. The first of

these defines the, individualized programko the automated system and is

referred to as the Program Data Base (PDB). The educational program of

the school has been described by Spuck et al. (1975) in terms of instruc-

_-
tional programs, instructional areas, instructional units,(coneentlpxocess

'

or level/grade), instructional topics,-and instructional-objeotives.-

Contained within the PDB, then, is infdrmation which relates the

qiven.instructional objective to the instructional program in terms

4 As
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of the intervening descriptors of areas, levels, and topics. Also

contained within each objective record might be additio .descriptive
4

in proration, such as the name of the objective, a 'Short description of

it, and any required internal or external labliing.

.

Objectives *have been categorized in terms of sequenced.or nonsequenced,
----__

..- .
----.---.. I.

common or variable, and ,full' mastery or variable attainmen . If the

sequecing of objectives is the same for all students this Sequencing

information may be included in the PDB rather the Student Data Base

to be defined later.

Information related to the interp etation of objectives also may be

included in; the PDB. Objectives may JieintePrelated in several ways. For

example, objectives may be related linearly, in which case the successful

t attainment,of one objective serves as a prerequisite t attempting the
4

- # //_ ---
. =----

next objective; an objective` may hame more than one prerequisite objective;

or, the obj tives may be cqmPletely unrel ted, that is, no objective is

prerequisite o any, tther..,.

When the instructional-program is.to be im ted -s a full mas-

tery prOgram, that is, when the same level of mastery is to apply
/v,

eaCh student, then this level of performance needs to be specified as

a part of the PDB. It is not neceSPtry to indicate in the -PDB wither
.

on objectives define the instructional program, but, all objectives

included in the program4need to be specified in the Program Data Base.

As objectives are added, deleted, or modified, the PDB will need to

be updated to reflect these changes. Mastery levels, compatibility codes,

and prerequisites may also change, necessitating corresponding changes in

the PDB. A separate PDB or section of :the PDB is required for each in-,

structional.program needed to fulfill the school's mission.
/'

/
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The Student Data Base

The Student Data Base (SDB) specifies the instructional program for

each child. The information contained inrthe -data base for each. student

includes student identification, demographic information, individual pro-

file, instructional program, performance expectations, and performance

information. Spudent ia(ntification refers to a student number

as the student's name. Demographic informgtion includes background and

program factors such as teacher or unit name, room number, instructional

programs in which the student is enrolled, age, sex, date of enrollment in,.

school, and home address. Student identification and demographic informa-

tion will not require frequent updating but should be reviewed for accu-

racy at least annually.

Individual profileprofile information includes results on'gchi vement and

apt e tests and personality and interest inventories, as well as

descriptions of learning styles. Theexact informAtion included is

j

. determined by the needs of the student's teacher and must be in,accor-

dance with district ruling and federal and state law

Those objectives for which. he student r is. not to be responsible

need to be identified. Similarly, t diMastery level expected of each

student for each objective named s to be defined!" Included in this part

ould,be ny specific performance goals /levels which the` stu-

o -master over a period/of time.

o contains informatipn on individual student performance,

i

, a record is kept 05/those objectives which the student has

and those objectives which the student still has to maste

onal information such as the actual es on adhievepent tigts, the

er of attempts on the objective prior to mastery, the date of the last

4

24
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attempt, and possibly the instructional activity(ies) used may also be

kept here. Peformance information needs to be updated frequently, pre-
.

.,,sumably at the conclusion.of each unit of instruction. Performance in-

%,:formation and instructional program information,are specific to each

student's instructional program and, therefore, it is required-that a

separate section of the SDB be included for each instructional program

for which. the student is responsible.

The WfS-SIM Model: 'An overview

Figure 5 presentS the wIq-sim model in diagrammatic form. The model

incorporates the processes and,decisions of the instructional cycle,

process of achievement profiling, and the, data bases. Processes fre

represented by the oval symbol, decisions by the diamond, and the data

base by the computer tape'symbol. Rectangles are used to indiqate infor-

mation which flows into or out of the system. Each of the major processes

indicated in the WIS-SIM model is briefly referred to in the sctions

which follow.

0

Testing and Test Scoring

Testing begins and ends the instructional cycle.. Testing as a pre-

assessment or placement process determines whether a student has met the

performance standards associated with a given objective or set of objec-

tives prior to 'the beginning of the instructional cycle.

At the end of the instructional cycle, t ting determines whether
I ,

a student has mastered the content of a particular set of objectives.

Test scoring is a'process wherein tes item responses or test performance

are compared with the mastery 1 Vels or performance standards which have-

been set for that. test and or that student. In any testing situation,

1'
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a 4
it is essential that the mastery level or performance standards be explic-

r.

itly16fined.

Since test results heed to be eritered into the data base in order to

-be utilized in an automa machine scoring can'save considerable

time in updating student records--the intermediate scoring, transcribing,.

and keypunching processes are either eliminated orautomated.

Figuie 5'.shows that information on objectiveg, sequencing of;objecT

tives, and mastery leve tored in the Program Data Base as input td

the test scoring process. Placement of the .PDB at ig point inAthe model

is, symbolic in the sense that information contained in it,is utilized in

A

processes besides test.Scoring. Once the information is enteted into the

`tint, it is imyplied that the information is avaiI out the

system. Addftionally,' feedback loops for up ating or modifying a data

base are not indicated in the model hilt are recognized and ied,_

.Similarly, the specific placement of the Student beta Base in the
.

model
,.

symbolic;S'yMbolic; infbrmation contained in it is also available through-

out the system. Certain parts of. to SDB are updated from other points

with the system as will be discussed later. If individual mastery,

levels have been 6et, for example, this information must be available\

he time of test scoring.

Perform ce Pr '1'ng

Performance profil rocess in the WIS=SIM model.

Profiles are reports of eith indivi or group achievement wi

regard to a set of objectives included in the instructional progr

1

4,

Considerable fa-exibility,in the production of these gports is enerally

V
provided, Allowing the person requesting the report the freedom to define

A
the gfoup or individual to be, profiled and the range of objectives to be

271
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included within the report. Performance profiles may be used by teachers *

to derive an overall assessment of the placement 'of studpnts within the
et

instructional program. They might be sent to parents or utilized in parent -

teacher or student-teacher conferences. They may also'serve as summaries

of classroom, unit; or school performance over a period of time.

Specifying Performance Expectations

The first of the three decision processes\included in the model is

the specifying of performance expectations. Performance expect4tions are

specific objectiv within an instructional program to be achieved overta

fixed'period of time. When individual expectations for a student are set,

this information must be included as a par f Student Data Base so

thatit will be available as required. In programs involvin -variable

mastery and variable objectives, Tpecifying performance expectations in--,------

valves tailoring the instructional program to the needs of the student.

Diagnosing and IdentifYing_instructional Needs

The p se.of any system of indivi alizeeducation is to serve
;

the educational needs of individual
o
pupils. As Figur 5'indicates,.the

diagnostic fut tion of the WIS-SIM model is based upon two s- of inputs
I

from o r omponents of e system. Prespecified expectations, as

relate to a given set o4ciiLjectives, and the data prbvided by the perfor-
3 ,

eance profiles together preiide the basic information n sary to identify

existing discrepancies in a pupil's knowledge of a specific curriculum

area. In general, diagnosis occurs through the comparison of'actual per-

formance with performance expectations. While criterion-referenced testing

(-\
remains the basis of the, diagnostic process, subjective inputs of both

,

teacher and pup n and do become incorporated. The diagnostic function
L-

V. 2 8



or

17

is both built upon and provides input to other parts of the system. Outputs

of the diagnostic process present the degree of discrepancy between expected

and attained results. They may'be presented as diagnostic reports.

Guiding the Instructional Process and Selecting Appropriate Educational

Experiences and Settings

Through the process of guidirtg-tile instructional program, the ixstruc-

tional manager determiney the appropriat educational experiences and

settings to meet the needs identified during the diagnostic stage. The

WIS-SIM model takes into account a wide range of both subjective and

objective infoimation whicli may influence the selection of instructional

activities. Included areliteacher variables such-as skill and refelence

for.certain instructional activities; student factors such as aptitude,

learning style, and learning handicaps; and interactive factors such as A

the existence of personality conflicts between students or between a

student and a teacheN 'As the WIS-SIM model shows, a very important

consideration at this point is the availability bf resourges--both human

.

and material--to effectikly conduct the'selected Instructional activity.

,.. ,

. / I <
Instructing and Testing

,

.

b

.1

nlike Computer Aided Instruction (CAI) systems, Computer Managed

0

Instruttion (CMI) plays no part in the actual instruction; rather, it

supports the management pf the individualized system. Theselecteddn-

structional activities, however, shOuld be'impltmented in a manner which

reflectS the concern 16 individualization of the WfS-SIM model. Once

instruction is completed, the cycle is repeated., Testing becomes a pest-

est for se instructional objective identified earlier. Results are
t .

A-tf--2----- "6-4..compared with expecte performance standards.- ainment ofpe the, objectives

1 ,
-----,, :

29
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'leads to consideration of a new objective. Failure to attain the required
4

level may ifesult in beginning the cycle over again for the same objectives,

or it may result in the selection of a more realistic objective. In either

case, the releOtint data is stored, to be available as necessary for the

generation of reports.

Evaluation of the Instructional Program

The CMI model focuses upon the, student in the processes of-testing,

test sdoring, achievement profiling, diagnosing; and guiding the instruc-

tional program. However, these processes may also be Aiewed as a means of

providing information to educatignal decision makers regarding the instruc-
t

tional program being implemented. Thefocus of the examination, then, is

on the instructional activities and the instructional program itself.

1

Of major importance in this discussion of the WIS-SIM model are4the

processes of achievement profiling, diagnosing, and guiding the instruc-

tional program. Achievement profiles maybe produced which reflect the

current status of performance relative to unit, building, or district

goals. Certain expectations may be forMulated for an instructional activ-

ity or a set of instructional activities. If these expectations are not

met, it is reasonable to question the appropriateness,of the'activities.

Diagnosis then becomes a process of identifying problems which exist

within the structure or content of the instructional program. Information

concerriing the utility of eiph instructional activity for different types

of students may be summarized from the student performance records. Such

data will be utilized in the generation of the Instructional Activities

Data Base (ii43). Such. a da a base will assist teachers in more cloltly

matching the aptitudes and inte is of stud

activities.

a 30

pecific instructional.
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The proces's of guiding the instructional program is viewed as leading

to the decision of selecting appropriate instructional experiences and

settings (Figure 5). As a result of this selection, instructicmal activi-

ties may be added, modified, or deleted as they pertain to a particular

'instructional objective, 9r the sequencing of the objectives may be altered.
.

The.PrOgr'aM-Daia gaSe-Will7S0Or--

the instructional program. Qther data bases, as they exist, may also need

to be 'revised to reflect changes which have been made in the instructional

Program or instructional activities; for example, a data ba,0 which indexes -,

instructional activities by learning styles and objectiveslo which they

are related will be affected by ch anges in the,instructional program. In
0

o
extreme cases the,instructional program may be i-eplaced in its eirtfrety.

The KS:7SM model,

ek4 permits the utilization,
a , w

tript levels'. In a real

then, is ,based on a. "total 9ystems;'approach which

of' its concepts at classroom, blinding, and dis-
h r

.sense, it is a model of decision making related ,

to the instructional program as well as a model of individualized instruc-

t
.

tion' for .the student.

DESIGN GOALS OF THE-GENERALIZED SYSTEM

t As has,been'note

(WIS-SIM) is being developed to serve

w4.4

Wisconsin SyStem.for Instructional 'Management

management needs of Individually

Guided EddcatiOn:_turrently WIS-SIM can support the Wisconsin Design for

Reading Skill Development <WDR:STand Developing Mathematical Processes

(DMP). WIS-SIM is being generalized in order to support all curiicular

-programs which might be utilized in IGE schools as well as collect and

process data whiel will contribute to the refinement and evolution of IGE.

The development and evaluation of-the Generalized System will continue

31

(
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(-11rough the next eeral years and the first pilot test of the Generalized,

System will occur in 197 i d 1978.

During the 1974 -1977 school years, pilo tests of two distinct computer

management systems are being conducted; on system was developed to manage

the Center's reading programthe Wisconsin Design for Reading Skill Develop-

inent ODRSD); the other system was developed to manage the Center's math

program -- Developing Mathematical Processes (DMP). Preliminary documentation

of these two systems (WIS-SIM for'WDRSD and WIS-SIM for DMP),, which will be

available at'he end of 1975, will enable school diStrictsto implement com-
,

agement (CMI)' for WDRSD and/or DMP as separate, entities. The pre-

liminary documentation and materials for these two systems will be r4vised

during the pilot test period. Final products will be available early in 1977.

Although implementing computer managed instruction for either WDRSD or

DMP or both falls far short of implementing a CMI system for a total IGE

environment, it is envisioned that having these two systems available early

could contr4bute significantly to the widespread dissemination of CMI in

IGE schools. For one thing, these two programs will allow IGE schools to

get involved in CMI prior to the availability of the Generalized System.

Such an incremental approach to CMI is minimally disruptive of school

procedures and allows time for inservice training prior to_the implementa-

tion of the full-blown Generalized System.

r

Once the' Generalized System is developed, the Separate poll programs

of WDRSD and DMP will continue.to have their special virtues. Schools,

with liMited computer resource's may find it necessary to;limit computer

managegent to one or two curriculum areas. In such cases,,WDRSD and DMP,

which are basiC subjects, would have high priority. The Generalized

System will be modular in design and; thus, schools may implement it in

only 2e or two curriculum areas if needed;*hOwever, the eeparate WDRSD

4.

and DMP systems have been designed specifically to manage these'partic-
\

.32ular curricula.

I
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Ultimately. a Generalized System will be required to manage schools

implementing IGE. IGE schools have great diversi in their curricula As

a result of each school setting itS-own edu''tional objective6-in acc

dance with the IGE Instructional Pro aming Model (PM). CurriZula may

be developedat the Wisconsin R D Center, by other nonprofit agencies,

by commercial publishers, .r /locally. The Generalized System will accom- _

modate curricula w ary in essential characteristics such as whether

objectives ar sequenced, ana'whether mastery levels are the same for all

childre

Similar skills and subject matter are often found in more than one

curriculum area, particularly for independently developed instructional --

programs. For example, the processes of describing and classifying and

comparing and ordering in DMP Overlap with material contained in several

science curricula. The Generalized System will monitor such areas of

overlap in order to ilflimize redundant instruction and make efficient use

of available resources.

A number of design goals are being used as guides in the development

of WIS-SIM activities. The following six goals are among those receiving

initial emphasis (Belt & Spuck, 1974):

1. To facilitate the learning environment for each child in terms

of the instructional and organizational requirements of IGE;

2. To provide-information which is useful to educational decision
4

makers at the''unit, school, and district levels;

3. V'To improllocommullications with parents and upgrade the quality

of reporting to them about student achievement;

4. To make minimal demands on teachers to "learn" the system;

5. To make minimal demands on teachers to perform tasks which are
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different from normal classroom activities and, where possible,

to reduce the paper work requirements. of school personnel;!

6. To make computer management of instruction available to a large

number of IGE schools.
4

These six goals have guided the development of the two CMI programs

which currently manage WDRSD and DMP and they will guide the development

and evaluation of the Generalized System. The sixth goal, "to,Make com-

puter management of iruction available to a large number of IGE schools,"

will receive heavy emphasis in the design of the Generalized System. The

Generalized Systemwill accommodate the wide diversity of curriculum

offerings which are found in IGE schools. Software designs, hardware

designs, and procedures will also be developed and evaluated to facilitate

tailoring the wide range of existing computer systems which are available

to school districts for use with the Generalized System.

A seventh goal specifically applicable to the development of the \

ac

Generalized System has been added, to the previous six goals:

7. To accommodate a broad range of instructional programs which are

compatible with the Instructional Programing Model of Individu-

ally Guided Education.
, #

1r
In the chapters which- follow, the design specifications for the

Generalized Wisconsin System for Instructional Management (WIS-SIM) will

be discussed. Chapter II details the two types of data bases fbndamental

to the operdtion of a system of computer managed instruction--the Program

Data Base and'the Student Data Base--and the file structures required p

support each of these data bases. Several appendices relating to the

storage of information in these data bases are referenced in this chapter,,

4

34
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The information flow in the Generalized System is discussed in two

parts: the Basic Program (Chapter III) and the Extended Program (Chapter

IV). Included as a part of the Basic Program are input forms, report

requests, report formats for initiating and updating the Program Data Base

and the Student Data Base, and for 'generating performance profiles,diag-

nostic reports, and prescribing recommendations. Additionally, several

housekeeping reports are delineated. Inapter IV, discdssion of the

Extended Program includes setting performance expectations, evaluation

and research capabilities; and specific applications to evaluation of

instructional'activities, programs, and staff. A generalized capability'

for utilizing the information contained in WIS-SIM for User defined

research is also discussed.

-_
Chapter V focuses on available computer configurations and Chapter

,171 outlines the schedule for system devcolOpment and evaluation.',

-1
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II

DATA BASE DESIGN

a

Two types of data bases are fundamental, to CM1 application: the

Student Data Base (SDB) and the Program Data Base (PDB). Both of these
Qom.

are established at the time that WIS -SIM is installed in a school,/ The

PDB is seldom'updated=-generally only to reflect organizational or our

riculum changes., The SDB iso.accessed and updated frequent, main by

the input of new student performance data. The size of the'SDB directly.

0
ieflectsSchoql.enrollment. Much of the SDB is utilized ,t6 record perfor-

.

mance data on the instructional objectives. The SDB also contain demo-

graphic information and data on student performance expectations.

PDB contains a number of files which reflect school organization,

culum description, the prerequisite structures; overlaps between

objectives in different instructionel'programs, and special capabilities

which respond to local requirements. Some files in the PDB can be shared

by1 idfferent schools, for instance, files describing similar curricula,

or they may be unique for each schodl, such as the school's organizational

description, including the names of the teacheks.

In this chapter, the approach to managing specific school organize-

tidns, different mixes of functional capabilities, and different types of

currioula will be discussed. The IGE Instructional Programing Model (IPM)

encourages)each school to set its own educational objectives and to review

them On a periodic basis, which results in the great diversity in the

curricula of IGE schools.

(-) 3
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PROGRAM DATA BASE

Since PDB files will be accessed randomly, they should be stored on ,

a direct access device such as a disc. These files can then be organize

in & manner which allows random access to data records. TwO of the most

widely used file organizations allowing random access are direct access

and indexed sequential.

A direct access file in its simplest form is organized as a block

of records which are implicitly numbered from 1 to (or from 0 to N-1

/
on some systems} for a file of N-records. The/ records are of fixed

/
length and are accessed by supplying a "record addresS," which is the

/
number of the record in the fill.e. This:requires the program to compute

. .

the address for the record it is ac essing.

There are a number of ways program may compute a record address.

The simplest method is by di ect,correspondence; for example, using a

student number as the rec rd address. The record address could also lee

"calculated" from the ecord key by using a hashing algorithm, which per-

forms arithmetic or ogical operations on the value of:the record key._ A--

third alternativ would'be a dictionary look-up approach where the program

searches ardi-Cionary of recolkeys to find the addre-ss- of-the record.

The type of .ddress chogen tor a programdependiUpon the application and

also the/trade-off between access and storage utilization.

notherilidely used type of file organization is- indexed sequential.

Indexed sequential search combines direct access search with sequential

search techniques. The direct access by means of a dictionary look-up.

Indexed. sequential search is under th control of an index sequential

\, 44

fil,rmanager whichqi.s standard system software on most computing systems.
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ZndeXed sequential files are made up of two elements: data records.

and an index,structure. Each data record is of fixed lengt and contains

a unique record key. These keys are called indices and2are,also stored

in various tables which are collectively termed the index structure. The.

file is organized in such a way that records may be retrieved sequentially

in increasing key order or they may be retrieved randomly by specifying the

key of the desired record. The retrieval procedure requires accessing the

various tables in the index structure to determine in which area of the

direct access medium thg desired record is stored.

An indexed sequential file organization requires a certain amount of
.

overhead expense. For example, to retrieve one record, several disc

accesses may be performed just to, locate that record. In a comparable

direct access file, depending"upon the way the program determines the

record address, it may be possible to retrieve, the data record in one

disc access. One important advantage of an indexed sequential file organ-...

ization is that the record accessing mechanism is already programmed and

operational on most computing systems. Also, this type of file otganiza-

tion may service many applications quite adequately.

Curriculum Description Filg.,

The readability of reports is enhanced when descriptive InfOrmation

is appropriately in orporated in the report format. Thus, it is useful
-AP

to establish a urriculum file containing descriptions of instructional

areas, m ules, and objectives, which is conveniently accessible by dif-

fer users. This file would also contain the mastery level of each

bbjec ve in the case of curritulum aredg-with variable. mastery levels.

If the constraint is imposed- -that allTdescriptions be of a fixed length,

thit file can be organized as indexed sequential or as direct access.

r,
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When an indexed sequential file is used, a key must be computed for

each description. This key can be computed easily by assigning numbers

4 to each instructional area, to each module within an area, and to each

objective within a module.
1

When these three numbersare concatenated

they together generate a unique key for each. description.

KEY =
Area Module Objective

Number NuMber Number

Note that by using module number "0" and objective number "0" to mean

"No module" and "No objective," respectively, it is possible to generate

keys for instructional area descriptions and module descriptions.

When a direct access file is used, a record number must be computed

for each description. One of the easiest ways to do this is by building.
..s.

a table which contains base addresses for the modules of each instruc-

tional area and for the objectives of each module. An example of this

procedure. is included in Appendix A,,, "A Design for a Direct Access Cur-

riculum Description t'ile."

Since the indexed sequential Bile organization Will be used for

other applications in WIS-SIM, such as the Prerequisite File discussed

below, it is appropriate to organize the Curriculum Description File as
r

indexed sequential, also.

1
In programs whieh\are subdivided:into instructional areas, such as

WDRSD, 'each areadefines'a separate Program Data Base. WDRSD is there-
fore considered as three instructional programs: Word Attack, Study Skills,
and ComprehenSion. The level can be coded as an instructional module and
the skill/ds an4knstructional objective. 'Thus, the instructional module
number ih a WDRSD data base would be the number of the levekin the alpha-
bet ,(A = 1, etc.), and the ill number.

3 rwaIlleiON
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Prerequisite File
. -

Many objective - based curriculum programs are sequenced according to

a formal prerequisite structure. Some curricula, or components of curric-/

i

ula, haVe no 'sequenced objectives and therefore have no prerequisites.

However, most curricula used in IGE schools have defined linkages between

jl
objectives pr at least a continuity of progression through the 2africulum.

When a new curriculum is formulated, prerequisite4 for the instruc-

tional objectives are specified. These prerequisites are based on some

combination of expert ropinion, task analysis empirical testing, and ob-
.

servation. They may be loosely or strictly structured/ depending on the

particular curriculum and needs of the ,school using them. To meet the

requirements of WIS-SIM, however, tkise prerequisites must'be explicitly1r,

stated for storage in the PDB. For example, a prerequisite for a partic-

ular objective in the DMP curriculum may state: "should have experience.
7

in some objectives-of Topic 26." This must be translated for computer use

by specifying an assessment (in this case any assessment, M [Mastery],

P [Progressing satisfactorily], or N [Needs help], would constitute

"experience") and by specAying a certain number of objectives, in Topic 26,
. 4 q

I, ,-not merely "some." Appetdix B, "Prerequisite Coding," describes an approach 7'
if,

to implementing a prerequisite structure in the PDB.

Sequencing may existwthroughout the curri lum,or only in parts flit.
.

'

A ,-.4

Apprbhch*(SAPA) currialluth has,' several kindergarten-
,

The Sc

level modules with no prerequisites, but at all subsequent levels each

modules at least one prerequisite. skill.

Many curricula are designeWto allgw multiplesequencing'possibilitie
1

Such schemes allow not only greater possibilities for tailoring programs

,

to the needs of individual students, but are also useful when teachers must
-11
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share materials or when s problems arise. There .re several ways

that IGE schools may vary the instructional pro4ramS-they-select; for

example, depending on the needs of the students, they may choose to omit

or add instructional modules.

The design of the Prerequisite File very much parallels that of the

Curriculum Description Filet Prerequisite records are ppt for either
P

nuodUles or objectives, depending on the instructional program. Thus, unlike

the Curriculum Description File, records are not kept for all modules and

objectives. Since records are accessed by a unique key when an indexed

sequential file organization iSuSed,, the omitted records have no effect

oft the file structure.

HOT.e3er<if a direct access organization is used, ,wherein each in-

sZructional area, module, and objective has an associated record address,

these omitted* records would leave large gaps in, the file. The' space Cant'
. .

. ..%'

.

4-13c used more efficiently if a directory of record_ addresses
1

is put in the

.

first few rewords of the file and the computed record address ,(see Ap

dix
..

A) is used to'index into this directory. Then only the necessary

1 *
records need appear in the file and'their record addresses will be stored

I
.

-

ie.
0/

in thSpirectory., The entry in the directory for hose modules ,(objectives)
,

ich$do nat have ari associated prerequisite record would be zeroed.

7The indexed sequential approach isoprefeired over the direct access

approach for the Prerequisite File structure because 8f its simplicity.

Since the indexed sequential file management routines are included in the

'

pqgram, the Curriculum Description File would also be organized in this
40 .

, manner to eliminate _unnecessary overheSd.
r

Some applications requiring random access may be of sufficierit tom-
,

plexity that neither a direct access nor an indexed sequential file

41
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1 '

organization is suitable. Thes6 files are typically organized in a more ,

or
.complex manner utilizing list structures. To manage these files, a data

base management system could be used to interface between programs requedting

data and the direct access device where the data are stored. The design

and development of such a system are formidable tasks that call for serious

consideration of a commercially available data management system or one

supplied by the computer manufacturer, rather than undertaking an in-house

developMent.

Curricula .0ver lsap

.

A certain amount of overlap of instructional objectives commonly

exists among different curriculum areas. For example, the graph and

table interpretation skills which are developed as Tart of the Study

Skills area of WDRSD are also developed in a number of science; mathe-

matics, and social studies programs. Likewise, theprocessesof de-
,

scribing and classifying and'comparing and ordering in DMP overlap with

material presented in many science p'rograms.1 Tiie Generalized System will

monitor such areas of overlap and provide features to mftimize_redundant

instruction, while making maximum use of available curriculum material.

Whep a studerit achieves mastery on an overlapping instructional ob-

jective, a master-y notation.may be made in more than one location of the

student record; a "M" (Mastery) notation will be made for the instructional

objective in the instructional programrogram in which'mastery was demonstrated

anda "MX" notation will'bemade for the instructional objective in the

instructional program that contains the,"identic41" instructidnal objec-

ff

tive.._ The "X" notation will indicate an instructional program in which
, 0

mastery was demonstra'ted indirectly. Wheneller prerequisites are scanned

to seleCt ari appropriate instructional setting for a strident, the ,"MX"

42 a
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will be treated 4s mastery.-. .ftwever, when aperformance Profile is Igen-
\- *

erated, the "MX" will be printed in order to shw ,thamastery for the

'instructional objective was actually demori4tratecion an instruction

objective of a different instructional program.

l -

In order to implement such monjtoring of overlaps/it is necessary .
, 1

r ,

2to identify all overlaps existing between the instructional programs.

For example, the,following are some of the overlaps found between the

DMP 'and SAPA programs:

DMP ObjeceiVes

Given an attribute; choosei
an object that has that
attribute (Topic k, Obj.. 1)

Given an attribute,
describes it in terms pf
its attributes (Topic 1,
Obj. 3)

Given two objects, compares
and orders them on -the
attribute of length-(Topic
2, Obj. 1 and 2)

GiVen more than two Objects,
orders them on the attri-
bute of length from longest
to shortest or shortest to
longest. (Topic 4, Obj. 1)

SAPA Objectives

'Identify an object on the basig

of color, shape,:texUre,and
size ,(Module 3,11Obj. 1)

Name two or more characteristics
of an object'from the follOwing'
charaitteristics: color`,. shape,

size, and texture (Module 3,
Obj. 2)

Demonstrate the.sorting of
objects into sets in which all,
objects of one set are of equal
length (Module 8, Obj. 1)

Order objects by length, from
the.shortest to the longest
(Module 8, Obj. 2)

After all overlaps between different instructional programs haVe
4

been identified as above, they can be structured into a table of equiva-

lent instructional objectives for all instructional prOgrams to be managed

by lhe Generalized System in one school. ,For ease,of referencing, this

table may be further expanded into tables of equivalent instructional

objectives for individual instructional programs and stored on disc files

for direct access. These files are called the Instructiona'l Objective

Equivalency (IOE) Files for the corresponding instructional program... For

4 3
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example, the 10E Filt of the DMP program specifies all the instructional
..

4 .... ,

r- ..

objectives of other instt rUOtional programs that oVerl*the DMP instruc-

tional objectives. Thus, whenever scores of an instructional program are

stored, the corresponding equWale46y table can be referenced in order

that mastery notation (M and M)) can be entered in the appropqate records

of the Student Data Base. 'Appendix C describes the IDE File in-detail.

Unit-Teacher File
*

Another of the filesin the PDB is the Unit,- ,Teacher Pile.' This file

describes the school's administrative structure and, the teachers associ-

ated with it (see Appendix D). In the multiunit school organization

associated with IGE, the traditional.age-grade self-contained clasAoom

"-has been replaced by an organization wherein approiimately four to five

teachers are jointly responsible.for guiding the education of 100 to 150

LI ?students whose ages typically span three or more years. Frequently,

teachers are assigned to "instructional groups" aq well as to units. In an

instructional group students who have like educational needs are instructed

in one or more specific instructional modules. When these specific.in-

structional needs have been met, the instructional group is disbanded

and the Students and teacher are reassigned. "Early achievers" may leave

an instructionaVgrbup before it is formally disbanded and move on to

another group. An instructional group generally "lasts two to four weeks.
.-

. I
. .

Thus, in IGE environments, teachers are assigned to units on essentially

a permanent basis and to instructional groups for the duration of the

group,

.

a teacher acts -as an "advisor",for 20 to 35 students for the school -

'0
.1.

In many IGE schools where a "homeroom teacher" concept is employed,

year The advisor - teacher serves as a contact point for
6

both students

4 4'
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and parents. The advisor-teacher concept enables students to identify

with a group of students smaller than the 100 to 150 which constitute

the unit.
4

The Unit-Teacher File lists the teachers in a unit and the approxi

mate number of students in that unit. The latter information may be

,

used in estimating the size of they are produced. Each unit

is coded with an alphabetic code (A.-.7) and all references to a unitate

made by,using this code.

Each teacher associated with a unit is assigned a nuMber,1-9; This

number is used to identify the teacher responsible-for an instructional

cP

4 or adviSory group. Each teacher will have his or her name stored in this

file, accessible by unit code and teacher number
a 4

Data in the PDB thus include descriptions ofLthe instructional areas,

modules, and objectives, the prerequisite structures', obje iie equiva-

lency, and the organizational structure of the school.-

STUDENT DATA BASE

The Student Data PLAse (SDB) contains information which is specific

to each student. Such information consists of performance expectations,

performance data, demographic information, family data, and any charad-

teri'stics of'the student that require special consideration from teachers.

.

Because of the large amount of infoTMation in the SDB, it should be kept

on a secondary storage device, such as a disc or a drum, and brought into

core as required for referencing or updating.' The file structure of the

SDB may vary among schools depending on the computer configuration and

file managing system available. An example of the structure of the SDB

is presented in Appendix E.

45
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.... -.Basically,' the Student Data Base is `made up of blocks of data, each

jof which contains information'about a specific student. Each block may be

35.

q ..

stored,in either apxed-size record or a variable-size record, depending J
.

..a .

-the amount of information it contains. Both types of re rd structure

have.been experimnted-with_in the 1974 -1975_pilot tests. 'The WDRSD

program uses a fixed-size record structure to store the SDB; the DMP
4

program uses a variable-siZe record structure. A fixed-size record Struc-

ure has the main advantages of being (1) faster'and easier to use in

updating records, and.(2) more exportable to other computer systems.

However, for the following reasons; the variable-slzed record structure

has been found to be more suitable for the purposes of the Generalized

System:

1. The size of each record may be adjusted to the amount of infor-

mation that belongs to the particular student at any time.

Because each fixed-size record has to be as large as the maxi=

mum amount,of. information that could possibly belong to any

student, a large amount of costly file space is wasted..

2. Fields can be added to or deleted from any record easily. Such

,,need may arisd especially-euring the developmental stage of the

program.

3. The size of the 'SDE-may be adjusted accordingly without restruc-

turing the file. A school may choose not to implement certain

fields, or it may choose to add certain fields. For example,

a school may choose to store additional demographic data.

4. Ring structures can be easily implemented. These are useful

for recording groups within a school.

5. Even though updatesthat require enlarging the file size of' ,

4 6
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the SDB, may rbquire longer computer execution time than fixed-

:size databases, the overhead time is well within tolerable

limits.

When a variable-size record structure is used'to store the SDB,, a

directory of record lbcations, using student identification iiumbers or

names as keys to the directory, will speed up access time. This direc-

tory, consisting of fixed-length index entris, is then part of the SDB.

Information in each student's SDB record can be divided into three

categories: demographic, curriculum performance, and administrative,

instructional and family grouping.

'Demographic Data

The data elements in the demographic category are listedlin Table 1.

This set of data rarely needs updating. The data are usually stored

for a student at the time he or she enters school; modificationslare made

as necessary.

'- Curriculum Performance Data

At appropriate times during the school year, students are assessed

on the instructional objectives which they have been learning. The most

current achievement score for each instructional objective is called the

"current score"; any previous achieveme res for that instructional

objective are known as " .'- ory scores." The schQol should decide whether

..-
, ,

-
),.,

history scores will be kept--history scores accumulated over time could

occupy considerable storage space. The performance data on each inatruc-
,

tional objective include the current score, date of assessment for this

score, number of attempts on this instructional objective, and, if the

school chooses, the history scores and their corresponding dates for

assessment.
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TABLE 1

DEMOGRAPHIC INFORMATION ELEMENTS

Data element Comment

Student name

-

Names may be stored in the key field of the record or
in the directory.

Student
identification
number

.
These numbers can be stored as the key, or they,.W
.represent the order of the student's record in 4ge
(i.e., File N contains the data of the student TIOose

identification number is N.) In this latter caSe the
identification.number is usually assigned by the CMI
system. .,,, ,

-',-,,

Sex This may be used to generate a personal description
of the student or for grouping or some physical

education classes.

Birthdate Used for computing the student's age for descriptive
and research purposes.,

.

Grade

.

Although IGE schools are designed to do away with the
concept of grade, the level of the grade to which the
student would normally belong is recorded to be corn-
patible with schools that still utilize the grade level
concept. .

i

.

I

Special
'consideration
reminder

This can be one or more sentences describing a physical
condition or any special characteristics of the student
th,it the7teachers ought to know. The information in
this element could be printed alongside the student's

' name whenever a gro.. '. report is generated.'

.

-Family data

.

Details about the stude at are common to students
from that same family nee. to be stored in the record

only one family-member. Therefore, this element
might not exist in all studeiat records.

Other
personal
data

:This element can contain any information about the
student that the school staff wishes to keep.,

.



38

No,

Current'scores areiused in num= ous reports generated for performance

profiling, diagnosing, and guiding t e instructional process. The Individ-

ual Performance Profile uses both c rrent and history scores along with the

dates of their assessments. The n r'of attempts made on each instruc-
t

tional objective appears on grouping remmendatidn retorts. The school may

find that the storage of data on some ns ructional mdlTules becomes less

important when the,student's mastery was omplished some time ago and that

this information will not be needed to shdw mastery of prerequisites for

future instructional modules. These data may be summarized and stored

separately (on tape) and erased from the student's current record. The

erasure of such data is based upon a-moying window" concept in that

when erasure occurs, a significant amount of the most recent history'

x

is maintained. The exact method of implementing the "moving window"

is still uncertain because of the danger of destroying the prereggisitd

structures associated with instructional programs. One possible approach

is to keep on disc a list of all the instructional modules that the stu-

dent has already mastered, and to erase all performance data about those

instructional modules. This approach would:

1. preserve the integrity of the prerequisite structure;

2. speed up prerequisite checking;

3. cut down the size of SDB.

It should be clear that the curriculum performance section oI the SDB

is being updated constantly as assessments on instructional objectives are

made.

Administrative, Instructional, and Family Grouping Data

As discussed in the section of this chapter dealing with school organi-

zation, at the beginning of the school year each student is assigned to an

49
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instructional unit in accordance with his or her past academic performance.

Within each unit-there may be a number of advisor-teachers, each assuming

the administrative responsibility for approximately 20 to 35 students assigned

to the unit. The student's unit and advisor-teacher assignments'generallY

remain the same throughout the school year. These assignments are therefore

stored in the student's record. Updating occurs usually at the beginning of

a school year.

At different times during the school year students are assigne

instructional groups according to their educational needs. When the

student's instructional need are met, he or she will beza signed to

another appropriate instructional group. The.instr 6tional group with

which a student is'identified is entered on s or her recod when he or

she is assigned to the group, and eras -d when he or she leaves the group.

These groups are identified by instructional unit, instructional-module to

be taught, teacher, and cycle number. The cycle number is used to distin-

guish between groups, when more than one group is formed for the same unit,

Instructional module, and teacher.

The data bases defined in this chapter are fundamental to the imple-

mentation of the Basic Program discussed_in the next chapter. In Chapter
- ,

III the flow of information into these data bases and reports resulting from

. accessing them are discussed. Chapter IV suggests further uses/Of these

data bases and introduces the need for'additional data bases to extend

capabilities, in support of the Generalized WIS-SIM.

ti



III

THE BASIC PROGRAM

4 As

The capabilities of the Generalized System are discussed in tw

sections of this report. The present chapter considers e Basic Program

and Chapter IV considers--the `Extended Program. The Basic,Progtam consists

of features and capabilities which are central to the management9,the-'---------------

instructional programs of IGE. The Extended Program will contain options

which can be conveniently appended to expand the range of applicability and

increase the utility and efficiency of the Basic Program. The options of

the Extended Program represent additional features` and, capabilities which

schools need to meet instructional management requirements.

The Basic Program includes a broad rape of computer capabilities that

can be operated in batch, on-line, or interactive modes. The computer

configuration§ required to support each of these operational modes are

discussed in Chapter V, "Adapting to Available Computer Configurations."

While differing in their requitements for computer resources and in their,

turn-around time, all three modes of operation support the same information

flow--in all three modes the teachers receive the same reports and fill out

the same forms to update files and request information.

STUDENT DATA BASE INITIATION

The nature of the information contained in the Student Data Base (SDB)

is discussed in general terms in Chapter I; its structure and, content are

discussed more specifically in Chapter II and Appendix E. Teachers need

complete only two forms for each student in their unit to initiate the SDB.

41
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The Individual Student Regist atio n form (Figure 6) includes demographic

information, indication enrollment io specific instructional program

areas, and optionally the results-of standardized tests.

Teachers specify the curriculum areas

enrolled. WIS-SIM takes into account that

in which the student will "be

children her individual.needs

and that not all students in the school need enrolled in the same in-,.

structional programs. Therefore, WIS-SIM provides capabilities for enroll-

ment in alternative educatiOnal programs as part of its Generalized System.

Space is provided on this form for registration in alternative programs.

The Baselint Performance Data form (Figure 7) is used to enter initial

performance data into the computer and to indicate any instructional

modules or skills) which are to be omitted from a studept's program of

\study. The form depicted in Figure 7 is designed to b ed for the

Iliscogsin Design for Reading Skill Development (WDRSD) program.--On this

example form the teacher has indicated the levels and skills the student

has already studied by using percentage-test scores. Raw scores or mas-

.. tery-npnmastery codes can also be used as assessments. Those skill(s)

which are not to be covered in the student's program are indicated through

7
the use of the "it" notation.

A Baseline Performance Data form is necessary for each curriculum area

a'

in which a student is enrolled. For example, if a student is in the WDRSD

program, a form would be needed for eac ea of that program (e.g., Word

Attack, Study Skills, and Comprehension) in which the student is enrolled.

In addition to initiating the data base, these forms may be used.-for

large volumes of performance data when a new instructional =dgram is im-

plemented, with initial placement testing, or during a subsequent period

of testing, where a number of objectives may be assessed simultaneously.
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These two forms can also be used to enroll new students or to transfer

students to appropriate instructional programs and to update information

in the Student Data.Base.

UPDATING THE STUDENT DATA BASE 4)

one information in.the Student Data Base which-requires the most

frequent uRdatingis student performance data. The teacher initiates an

update of Student peitormance data by completing a Score Submission form.
.

,

. ,

Whenever the*appropriate hardware is available, mark-sense Score Submission
... .

4 , - ..__
,

forms are used, on which scores can-be entered directly into the computer
, --.-

. -
via a mark -sense reader. Figure.8 illustrates the mark-sense sheet used

in DMP and SAPA. WIS-SIM,also supports score, submission on a Hollerith

card, another mark-sense format.,

iThe pupil roster section of Figure 8 is generatei# by computer and

affixed to the mark-sense sheet. For on-line and interactive systems,

the roster is generated by the schopl'terminal, whilt in batch systems,

it is generated by a printer at the central facility and'delivered to the
, .

schools.

With the roster attached to the-hark-sense she as shown in Figure '

,--
.

_ t ,

8, the-teacher marks the boxes which identify, e instructional group, the

topic Or module number,' an the objective number ..for the appropriate in-

structional program. Performance-data are,entered in the rows across from

_
each studetit's name.' Fiqure8 shows that Andy Andrews mastered DMP objec-.

tives 1 and 2 of topic'r

at- '
Ase.

In-systems lacking mark-sense capability,-the Score Sub mission form
t'

.shown in gure 9 is used. The teacher fills in the, instructional area,

w

the level'afid s 1, and the appiopriate assessment. Figure 9 is an ex-

JJ.

5
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TEACHER -- ANDERSON
GROUP -- A121
PROGRAM -- DMP
TOPIC 9'

OBJECTIVES -- 1, 2,,3, *4
DATE .08-.05-74 -

REPRESENTS NUMEROUSNESS PHYSICALLY'''.

ANDREWS, ANDY A

BARRYMORE, BARRY B

CHAMPLAIN, CHARLIE C

DUNCAN, DONALD D

ELLSWORTH, ELLIE E

. FARMINGTON, FRANCIS F

GABRIEL, GLORIA G

HARRISON, HARRY H

iNGLEW000, ISAAC I

JOHNSTON, JONATHAN J

KORBLETOES, KATE K

LEMMONWORTH, LEON L'

MORGANFIELD, MCKINLEY M

NELSON, NELLIE N

OPPENHEIMER, ORTON

OBJECTIVE

1

2

3

4 --10
5

6 ,-,

7 AO.
8

9

0

1

2

3

4 --i
5

to
Figure 8. Mark-senselScor

Submission form with
pupil roster attached. ---
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SCORE SUBMISSION

GROUP ID,
1st DIGIT'
2nd DIGIT
Mil DIGIT

TOPIC/MODULE,

ETNE]
D

Ei 55 Wi 8

El 6 8 9

01 11 6 8 9

EJ 6 8 9
10 30 40 50 70 90
100

PROGRAM El DMP SAPA- OTHER
MASTERY TYPE EX) REGULAR EMT El MP
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1

2

3

*4

5,

6

7
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17
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24

-25

26
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129
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AP.

ample of Score'Submission form for WDRSD. It shows that Barry Barrymore

has received a score of 12 on skill 07 in level A of the Word Attack

instructional area.
\

This form can be used in all three modes were mark-

sense capability does not exist. It serves as input for keypunching in ,

% I

the batch mode, and for terminal keying in the on-line and interactive

Modes.

Assessment is tailored to the curriculum area being reported. For
rt

example, in'the WDRSD program, assessment can be entered in code form.or

with test scores (raw or percentage). The codes used are Mastery'(M),

Mastery by Te4cher Certification (MT), Mastery by Pretest (MP), Npnmastery

(N), and Not Covered (NC).

'The M and N are used typically when the skills are assessed through

teacher observation, and the MT code is used when the teacher wishes.to

certify mastery below a previously set level or where the normal testing

procedure is deemed inpro....riate, but mastery is demonstrated to the

teacher's satisfaction. The MP may be used when mastery has already been

demonstrated by pretesting. The NC code is used to omit sicills which the

teacher feels are not appropriate or necessary for the needs of the student.

- In the math program (DMP), one oth4f4Fode is used in addition to. those

used in WDRSD. This code, Progressing Satisfactorily (P), serves as pre-
*:

requisite fulfillment for many objectives in DMP.

The need for flexibility is evident not only in assessment schemes

but alb in available computer hardware, software and computer configura-

tions.- W4p-um accbmmodates 'schools having a mark-sense card reader

capability or an optical data sheet scanner capability. These capabilities
,-

may be utilized in any, of the three modes of computer operation. Operation

in the interactive mode allows direct, on-site submission of update scores.
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and the Grading Update Report can be received in a matter a'-minutes. The
.

. y
,Grading Update Report (Figure10) is used to verify performanCe updates to

the SDB, and has space for making corrections if any information Contained

in the report is in error:

PERFORMANCE PROFILING

Teachers have a great deal of flexibility in'requesting Performance
,

Profile Reports. On a single request form, teachers may request their

choice of three different reports. The example (Figure 11)illustrates

the flexibility of the request form. The teacher's-,use of requeSt forms8

remains the same whether the school's Mode of operation isbatch, on-line,

or' interactive. K
Figure 12 illustratet the Performance Profile Report for an individual

student for topics 11 through 14 of the DMP program. The d te-of the

Silatest attempt and the a sessment for each objective a 16ears to the far

left under the topic requested.by the teacher. Individual -Performance

Profile Reports may be used to monitor a student's qogress in a given

curriculum area and are especially useful in parent-teacher conferences.

Schools may also opt to send them home in place of or in addition to.
8

report cards.

Figure 13 represents a Unit Performance Profile Report for each

objective in DMP Topics 21 through 24 for UriitA George Washington School.

Some of these students, Francis Farmington, for example, lave not yet been

assessed on any of these topics and, therefore, nothing appears after the

names of these students.

Unit Performance Profile Reports, as well as Group Performance Profile

Reports, which have a similar format; indicate, to the unit teacher the

59 .
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UNIT DESIGNATION

WISCONSIN DESIGN FOR READING SKILL DEVELOPMENT

PERFORMANCE PROFILE REQUEST

REQUEST FOR THE ENTIRE UNIT

DATE

SCHOOL

TEACHER

REQUEST FOR STUDENTS ASSIGNED TO TEACHER ONLY

CURRICULAR AREA WDRSD, DMP, SAPA (WA, SS, COMP)

LEVEL AND SKILL
or

MODULE AND OBJECTIVE

51

REQUEST1 FOR INDIVIDU TUDENTS

,
1. STUDENT NAME CURRICULAR -AREA

& NUMBER LEVEL' "is; SKILL or
MODULE & OBJECTIVE

. STUDENT _NAME-- CURRICULAR AREA

3. STUDENT NAME
& NUMBER

X
4. STUDENT

& NUMB

LEVEL & SKILL or
MODULE & OBJECTIVE

ULAR AREA
LEVEL & SKILL or
,MODULE & OBJECTIVE

CURRICULAR AREA
LEVEL & SKILL or

5. STUDENT NAME
& NUMBER ,

MODULE OBJECTIVE

CURRICULAR AREA
LEVEL & SKILL or
MOD & OBJECTIVE

Request form.



DEVELOPING MATHEMATICAL PROCESSES

,UNIT A GE WASHINGTON

. KORBLETOES, KATE K.

::A

ENT

ARY SCHOOL

TOPIC'll REPRESENTING NUMEROUSNESS PICTORIALLY

OBJECTIVE 1 -- REPRESENTS NUMEROUSNESS' PICTORIALLY
05-21-74 M 04-28-74 -P 04-22-74 P 04-01-74 N

PAGE 1
AS OF 08-05-74

OBJECTIVE 2 -- USES PICTORIAL REPRESENTATIONS TO COMPARE AND ORDER SETS
-----5-27-34--M----0'5=07 -74 P 04-26-74 N 04-23-74 P-

04-03-74 N

TOPIC 12 TALLYING

OBJECTIVE 1 -- TALLIES
03-26-74 M 03-22-74 N

TOPIC 13 TIME

NOT YET ASSESSED ON ANY OBJE

TOPIC 14 REPEESENTING r': ,'SS S ImeLI

OBJECTIVE 1 -7 STATES NUMBER
12-15-73 M 12-01- 11-27-73 N

OBJECTIVE 2 -- REPRESENTS. NUMBER
NOT YET ASSESSED ON THIS OBJECTIVE

OBJECTIVE 3 -- READS NUMBER
12-18-73 P 12-02-73 N

OBJECTIVE CHOOSES NUMBER FOR SET
NOT YET ASSESSED ON THIS OBJECTIVE

igure 12. n ormance Profile Report:

62
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DEVELOPING MATHEMATICAL PROCESSES

PERFORMANCE PROFILE: UNIT RECORD
UNILA GEORGE WASHINGTON ELEMENTARY SCHOOL

NAME

53

PALE 1
AS OR 08 -05 -74

7
TOPIC: 21 .22 23 24.

OBJECTIVE: 1-2-3.4 5 1 2 1 2.3 4 5 1 2 3 4 5

ANDREWS, ANDY A. N P,NN NN

BARRYMORE, BARRY B. MMMMM MM MPMNP NPN
CHAMPLAIN, CHARLIE C. N,

DUNCAN, DONALD D. MMMMM MM MMMMM MMMMM
ELLSWORTH, ELLIE E. P N N, N

FARMINGTON, FRANCIS F.

GABRIEL, GLORIA G. P N P P P P N M P N M

HARRISON, HARRY H.

INGLEWOOD, ISAAC I. MMMMM MM MMMMM MMMMM
JOHNSTON, JONATHAN J. N P. N' N

KORBLETOES, KATE K.-

LEMMONWORTH, LEON L. PPMP? PM P N NN

MORGANFIELD, MCKINLEY M. MMMMM MM -MMMMM
ORTONFISK, ORVILLE 0. N PHNNNNI1PN

,Figure 13. Unit Performance. Profile Report.

6t3

,

-
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progress of a group or unit as a wh hey Can be used to point out

problem areas in ne ricula when, for instance, a who e group of students

is having difficulty mastering certain objectives. This may signaphe

need to modify the prerequisite structure or atfIctional activities

associated with such objectives. Unit and Group Performance Profile Reports

are also frequently used prior to the request for Grouping Recommendations.

41

DIAGNOSING

Diagnostic reports, provide. teachers with information useful for

identifying the instructional needs of the students. As part of the

Basic Program, WIS-SIM monitors student performance and generates weekly

progress reports, listing students who have not mastered any objectives

fdr N weeks (where N is user specified). The example (Figure 14) is a

list of students who have not mastered a skill in the Word Attack area of

WDRSD for six weeks or more. The report gives the last skill mastered and

the date of that mastery for those students. The purpose of this report

is to flag those students whoSe lack-Of-progress may have otherwise gone

unnoticed.

A second diagnostic report is especially valuable in curriculum areas

such as DMP, which have a very involved prerequisite structure. In the

example (Figure 15), the teacher has received a Topic Deficiency Report

listing the students in the unit not eligible for Topic 9 of the DMP pro -

grain. The report lists the topic, its title, and the results of the search
, -

through the pefformance information section of the Student Data Base and

the prerequisite section of the Program Data Base, explaining why these

'students are not ready for Topic 9. Requests_for Topic Deficiency Reporits

are,usually made in conjunction with Grouping Requests, discussed below.-
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DEVELOPING MATHEMATICAL PROCESSES

TOPIC DEFICIENCY REPORT: TOPIC 9 PAGE 1
UNIT A .GEORGE WASHINGTON ELEMENTARY SCHOOL AS OF 08 -05 -74

"REPRESENTING NUMEROUSNESS PHYSICALLY"

PREREQUISITES: M OR P RATING ON OBJECTIVES 1 THRU 4 OF TOPIC 7.

THE FOLLOWING PUPILS ARE NOT READY FOR TOPIC 9 BECAUSE OF INSUFFICIENT
ACHIEVEMENT OR ACHIEVEMENT NOT YET ASSESSED (INDICATED*SY A BLANK).

TOPIC: 7

NAME OBJECTIVE: 1 72
A

BARRYMORE, BARRY B.

FARMINGTON, FRANCIS F.'

JOHNSTON, JONATHAN J.

NADAR, NELLIE N.
'WA

RACKENSTROKE, RAL

WOBBLEMUCH, WIMBLY W.

1

P M P N

N / N P
7, x

,, ,' /P P M N

P N N N

. M M . P N
o

Figure 15.1 Topic Deficiency Report.
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rV
In addition to the , ecific reports mentioned, teachers may also use

57

the Performance Profile Reports when diagnosing student needs and when

grouping students'to meet those needs.

GUIDING THE INSTRUCTIONAL PROGRAM

The 'need for CMI systems is based on'their ability to assist in khe

effective impldMentation of programs for iridividualizing instruction.

Although diagnosing and performance profiling may take place on an indi-

vidual level, nothing presented thus far in the discussion of WIS-SIM has

provided "for the individualization of the instructional program. It is

the guiding or recommending process,.the associated decision of selecting

appropriate educational experiences and settings, and the subsequent

instructing function which individualize the educational program.

By utilizing the Performance Profile and Diagnostic Reports, the

teacher can derive a general notion of those skills and objective which

.,,,are associated with student, needs, and where instruction may be required.

u, Through °Lhe process of guiding the instructional program, aL selection is

41 .
v

6,

made as to the appropriate educational experiences and settings to meet
.

the identified nee4,__At present, two computer based resources, a Program

Data Base and a Student Data Base, are used in making recommendations to.

teachers for guiding the instructional program. The Progilam Data Base

contains the prerequisite structure for each instructional program. The

Student Data Base contains, in addition to some demographic and adminis-

trative data, pupil performance data for each instructional program.

Grouping recommendations are obtained by means of a Grouping Request

Ak(Figure 16). With this form, the teacher requests the computer to

form group childrtn who are eligible (have attained prerequisite

o
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GROUPING REQUEST /TOPIC DEFICIENCY REPORT

4

School George Washington to 10/01/74

Unit Teacher West

Area (WA,,SS, COMP) Level & Skill

CIO) .Topic-Number

SAPA Module Number
9

Topic
Deficiency

Area (WA, SS, COMP) /Level & Skill
\

Topic

(DMP) ,-/ Topic Number 10 Deficiency
SAPA Module Number

.

Area (WA, SS, COMP) Level & Skill
(-2,1-)F TOpic Number
SAPA Module Number

/

Area (WA, SS, COMP) Level & Skill
DMP Topic Number,
SAPA Module Number

Area (WA, SS, COMP) Level & Skill
DMP <n Topic Number
SAPA Module Number

Topic
11 Deficiency

Topic
Deficiency

Topic
Deficiency

,e

Figure 16. Grouping.Request and Request for *Topic Deficiency Report7



.
.

mastery,level).or bilose topics, modules, or skills he or she wishes to
'

teach next. Note that with the form illustrated, grOupings'can.be.requested

59

for either the reading program (Word Attack, Study Skills, or Comprehension),

the math program (D); or the science program (SAPA). Requests for sev-,

' era' instructional 'groups are also accommodated on this form. If the'

gry

teacher wishes to receive a Topic Deficiency Report in addition to the

grouping reports', the appropriate bok is checked, .

8

.

As a result of this request, the teacher receives three grouping

reports.. The first is an Distructio al,Grouping Recommendationg(Figure 17)..

This report, for .Topic 9,' includes the VAlt '(A) and school (George Wash-

-...

ington Elementary); the program (Developing Mathemai eases)-; the

topic (9), and the objeo within that*topic (1 and 2)'; the title (Rep -.

-------- $ .
4

'' A----resenting Numerousness Physically); and, the prerequNte mastery for topic------4-
.

.9 (M 4 P objectives 1 through 4 of topic 7). The report thenrat ing on
. .

.. A

lists-those students eligible for Topic 9. In this example, all but two

A the students have attempted objectives within the topic previOusly, so

the last assessment andits date are also given. Since the request was
-4114..

for topics 9,-10, and 11, the teacher wouild receive Grouping Recommendation

Reports for 10,akid 11 also.

The second report is the Intersection Report (Figure 18), which lists

N.,*students eligible-for one or more skills. This example is from the Word

Attack area of the WDRSD.program. On
.

it the teacIr has requested grouping

recommendations for the levels and Skill§ listed at the top of the rePort.
s .

ranging from-B-06 to D-05. The matrix graphically depicts (by the X's)

the skills for which each §tudent is eligible, the total number OCskills
A

for whiCh the student is eligible, and the total number of students eligible

for each skill. This report calls attention not only'to those skills most

69
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appropriate for the group but also identifies those students who have

limited eligibility for the requested level and skills.

The third report generated L64 the Instructional Grouping Omissions

Report (Figure 19). This example shows..thpse students not eligible for

r r

either of the,two requested ,topics, 9 and 21. To the right of the stu-.

dents'
\
names are three topics for which each student is eligible. If they

are eligplel for more n .three topics, the asterisk will appear as well.

This starring indicat s that the,teacher may wish to process an Individual

Program -of Study Request (FigUre 20) to get a complete list of topics for

which the student/ is eligible. This request allows the teacher to examine

.each curricular}( area in which the student is enrolled. The report (Figure

Al)- lists eah topic for which the student is eligible and also the student's

history of/performance in each one,' thus giving the teacher a comprehensive

view ofwhere the student's efforts can be best directed.

v

HOUSEKEEPING REPORTS

In addition to is jInstruqionel component, WIS-SIM provides a, series

of repdits designed to acilitate accurate and consistent record keeping.

Programs of individualized instruction need record-keeping systems whic

are able to efficiently update and modify existing data, and so accurately

.portray existing student assignments and demographic data.

WTS -SIM has several record-keeping or logistical functions which

.facilitate housekeeping reports. Report functions are listed in Table 2.

To mak,0.---theSe changes in the data base; the same two forms. used to

i itigte the data base are use!: the Individual Student Registration fOrm

and-the Baseline Performance Data form. To%ndicate that the information

is an update,' the Y on the form is circled (see Figures 6 and 7).

(ti



DEVELOPING MATHEMAJTICAL PROCESSES

INSTRUCTIONAL GROUPING OMISSIONS
UNIT A GEORGE, WASHINGTON ELEMENTARY SCHOOL

63

PAGE 1
AS 07'08-05-74

STUDENTS NOT INCLUDED IN THE GROUPING RECOMMENDATIONS FOR THE FOLLOWING
2 TOPICS:

TOPIC 9 -- REPRESENTING NUMEROUSNESS PHYSICALLY
TOPIC 21 -- COMPARISON SENTENCES

TOPICS FOR WHICH STUDENT IS ELIGIBLE

BARRYMORE, BARRY B 6, 7, 8

FARMINGTON, FRANCIS F 5, 6, '7-

JONES, JOHN J 3, 4, 5

*THESE STUDENTS ARE ELIGIBLE FOR ADDITIONAL TOPICS WHICH MAY BE OBTAINED
BY REQUESTING AN INDIVIDUAL PROGRAM OF STUDY REPORT.

JP
.Figure.19. Instructional Grouping Omissions Rep6rt.

4

7

z
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STUDENT STUDENT 4

NUMBER NAME .

CURRICULAR
- AREA'

1880 BARRYMORE, BARRY B. . Circle: WA, SS, DMP, COMP

...
,

.

,

.

I

.

, ,

.
.

4.

: c

.

4
$

, . .

r

) 7

Figure 20. Individtial Program of Study Request form.

4
A

7

A

e'



INDIVIDUAL-PROGRAM OF-5f6 REPORT

o 4

FOR JOHNNY JONES

ClIRRTCULAR AREA: ,DMP

TOPIC 2 ASSESSMENT

OBJECTIVES 1 MT
2 M

TOPIC 3

OBJECTIVES 1

2

3

4

5

65

SCHOOL: PARKVIEW ELEMENTARY

UNIT:

PAGE: 1
AS OF 08-05-74

DATE OF
T ASSESSMENT

0 03-74
03- -74
03-10-

DATE OF
ASSESSMENT LAST ASSESSMENT

M
M

.-M
M

03-11-74
04-12-74
04-13-74
04-14-74

CUR ULAR AREA: WORD ATTACK
e

II

LEVEL A

SKILLS 1

2

.3

4

5

6

7

Fig

-ASSES5MENT
DATE OF

LAST ASSESSMENT

MT 04-11-74
M 04-15-74
MT 05-11-74
M 06-11-74

09-03-74

Individual Program of Study Report. ----
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T

TABLE 2

HOUSEKEEPING REPORT

FUNCTION

1. U. t Additions To list students' who have
and Deletions been added to or removed

from a unit.

2. School Additions To list students who have been
and Deletions added or removed from a school.

1
a

Unassigned
Students

4.6 0 erassigned

To list students who are not
currently assigned to an
instructional group.

To list students who are
assigned to two or more
instructional groups.

S. Demographic Data To list students with the
Changes changes that have been made

in the demographic data in
the record.

To list students whose records__---ECh
contain missing data 'in certain
specified data fields.

7. Teacher To list teachers who have been
Trahsfers reassigned or transferred

. within or outside the schoo
distridt.

6. Mis in7/g Data

PERIODICITY

As updated plus
monthly summary.

As updated and
summarized each
semester.

As grouped plus
weekly summary.

Weekly.

As updated and
yearly.
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A composite housekeeping report is shown in Figure 22. The numbers

in the far reft column refer to the types of reports as listed in Table 2.

)Thus, repOrt pe 1 is a Unit Additions and- Deletions Report, and it shows

that Tom SMith was transferred from Unit A, Mr. Jones, to Unit B, Mrs. White,

in school number 3. The other listings under the report type column also

refer to reports listed in Table 2. This report form could be used to

indicate student and teacher transfer during the school year and as a format

for generating class records for school reorganization from one year to the

next.

The Basic Program has been designed to manage the informational flow

for a variety of curricula, as well as to facilitate some logistic functions

of administration. The input and output forms of the Basic Program have

been described as they relate to the processes of individualized instruction.

_These forms can be adapted to the needs of the schools using them.



S
c
h
o
o
l

W
I
S
-
S
I
M
 
H
O
U
S
E
K
E
E
P
I
N
G
 
R
E
P
O
R
T

D
a
t
e

S
t
u
d
e
n
t
 
R
e
p
o
r
t

T
e
a
c
h
e
r
 
R
e
p
o
r
t
n

R
E
P
O
R
T

T
Y
P
E

r

S
T
U
D
E
N
T
 
N
A
M
E

A
N
D
 
N
U
M
B
E
R

F
r
o
m

T
o

U
n
a
s
s
i
g
n
e
d

O
v
e
r
-

A
s
s
i
g
n
e
d

a

7

M
i
s
s
i
n
g

D
a
t
a

0,

e

e
m
o
g

p
h
i
-
c

D
a
t
a

C
h
a
n
g
e
s

'
'

U
n
i
t

T
e
a
c
h
e
r

S
c
h
o
o
l

D
i
s
t
r
i
c
t

U
n
i
t

T
e
a
c
h
e
r

.
,
.
.

S
c
h
o
o
l

, D
i
A
t
r
i
c
t

1
S
M
I
T
H
,
 
T
O
M

0
1
0
3

A
J
O
N
E
S

2
B

W
H
I
T
E

'
.
7

3
2

A
z

'
.

.

2

'

B
R
O
W
N
,
 
M
A
R
Y

1
0
1
4

A
J
O
N
E
S

3
\
2
,

,
A

G
R
E
E
N

4
2

.

.

.

3
J
O
N
E
S
,
 
B
I
L
L

0
1
6
7

1
X

-

.

4
T
H
O
M
A
S
,
 
J
O
E D
2
5
6

.

.

.

X
,
-
 
.
,

.

5
D
U
N
C
A
N
,
 
D
O
N

0
5
7
7

.
,

,

.

C
o
d
e
 
3

.
,
3
5
4
 
-
3
2
1
0

6
S
M
A
R
T
,
 
S
H
E
I
L
A

1
2
3
6
0

.
,

.
,

6
.

7
A

S
M
I
T
H

3
2

&
S
M
I
T
H

4
2

4
W

.

F
i
g
u
r
e
 
2
2
.

C
o
m
p
o
s
i
t
e
 
H
o
u
s
e
k
e
e
p
i
n
g
 
R
e
p
o
r
t
 
f
o
r
m
.

k



1

:IV

THE EXTENDED PROGRAM

The Basic Program has been designed to manage a primary implementation

of IGE. In the Extended Program, additional WIS-SIM applications are con-
..,,

.-
oi----ceptualizea to expand the sco IS-SIM and thus increase its utility.

-- --___-----
, .

The Extended Program r pvelents a natural outgrowth of the/Basic Program

and it de elopment will proceed incrementally. The discussion is essen-

tially exploratory and is not intended to indicate all areas oefuture,

concern. It is intended, rather, to_identify those options which can

readily or conveniently be appended to the Basic Program or which refer

to obvious but as yet unmet instructional or informational management

needs*of the schools. Some of the oncerns occur in curric

and include:

1. Goal setting in which performance expec

used in conjunction withActual p

areas

are assigned and

in diagnostic processes.

2. Testing and Test Scaring which includs placement or pretesting

and_past.testing-r-trti-lizinzfbark-sense technology.

3. Pupil progress reporting to parents in which information on pu i1

progress is summarized, and reported to parents.

4. Selection-of instructional activities which is the identification

of activities and settings appropriate for meeting specific ip-

, structional needs.

5. Monitoning and evaluating the instructional program which is the

cae..bility of generating summary data useful in program:and staff

evaluttion at,both-the formative and summative levels.

_------

79
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Potential administrative concerns include:

6. The utilization of a Data base management system'which will man-

age and maintain data ih a fOrm useful in several user specified

applications.

7. Administrative reports which provide information for evaluation

and utilization of the computer management system appl othOr'house-
s

8 keeping reports required by administrators for monitoring of the

instructional program.

GOAL SETTING

One of the decision areas identified in the WIS-SIM model is that of

specifying performance expectations for students. 4Expectations are set for

individual students in terms of the number of instructional objectives to

be attained in a specified time period.

Establishing goals for individual students

Instructional Programing Model. Increasin

implicit througho

s self -dir -.. ion a

e
his motivation to learn are major objectives of teacher -: udent goal setting.

.
The theoretical, unperpinnings.and prodedures for ing teacher-student

`'setting, conferences have been developed in Individua]Xy Guided Motiva
,

tion (Klausmeiery Jeter, Quilling, Fray & Allen, 1%35). ince'the

- /teacher's input'to goal setting is based on his or her professional judg-

ment of the student's capability, utilizing all available achievement and

aptitude data, deviations from the goals can be diagnostic, both in the

case of individuals and for subgroups of the student population.

eThe implementation of goal setting can be illustrated by.several hypo

thetical reports which maybe generated as part of the Extended Progra

The reports which follow refer to the Word Attack area of the Wisco sin

rin

4
://
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.

tations for both semesters on September 2, 1975, it is possible to modify
. ,

second semester expeAations by making later submissions. Alternatively,..

,z
specification of second semester expectations could be entered after

I

ogress in the first semester is assessed. The form shOws the number of

s i ls previously mastered, which provides baseline o toraormati - assisttoA

the t acher in arriving at expectations for individual students.

71.

Design for Reading Skill Development (WDRSD), but their formats may be

generalized to other curriculum programs.

;'.figure 23 shows an, example input form for submitting expectations of

'student performances in the Word Attack area of WDRSD. The teacher fills

in.the expected performance level for each gtudent by listing the number.

of skills each student is expected to master in the first and second sem-

esters. Although Figure 23 indicates that the teacher has submitted expec-

udent performance expectations together with past and current per-

formanp pan be summarized into a form useful to teachers hen they are

assessing progress made by individual students at the end of a semester

or year. Figure 24 shows a Summary Report to Teacher, which gives expected

and actual numbers of skills mastered by individual students. This report

also indicates the approximate skill levels for each student at the begin-

ning and end of t e school yea4- The example is of'a report issued near

the end of the s'tho 1 year 1975-1976. This_,information assists teachers

in assessing student 'rogress and in diagnosing learning needs.
.---,---- ,

--,

The determinatra Either not an optimum learning ellvironmentP
, 7

hether or'not maximum use is being made of schoolhas been established and

resources are continugily e aluated. Responsibility for quality control

functions is shared by the st ff of the Instruction_ and Research unit,

the Instructional Improvement' ittee (IIC) of the building, and the

4
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Unit: A

School: Thomas Washington

Teacher: e Madison

Individual Performance Expectations

Dane/ Submitted: 9/2/75

Period: 9/2/75

to 6/15/76

Student
Ntamber

Student
Name

/1
Number of S ills

Previously stered
R /

Expected Number of Skills to be
Mastered

Sepester 1 Semester 2

' 3015
(

Byron, Jill

y .

5

2878 Take, Mary .;;;;.------.

,..;

27

..

5

,

,

., 5

e 2920
.6

, Engl ish, Tom 26 , 5
, ,

:. 1

/ 7
,.

2265.
4

Sutherland, Jim
'

21
.

to'

5

,-
,,,,

.

' 5

34,88
..

James,, Barry 18 5 5

2836
A

Jones,. Andrew 18 5 ' . 5

3005

,..-

Bellairs, Ellen 16
, ,

4
. ,=--

5

..

2901

..

Robinson, Janet
.f._

.

15 .

A

___
-i,

_ ,

3352 Winkler,_ Paul 12 3
.

4
. -.

/'
/

/

2809 Smith, Dan , ' 9 2 4

I'

Figure 23. Individual ,Performance Expectat-iOns form.
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System-wide Program Committee (SPC) of the district. Such determinations

involve the evaluation of the relative effectiveness of competing instruq,

tiorial strategies and Procedures and. the determination of whether, various

subgroups of the ,student p9pulation are achieving mastery levels, consistent

with' their abilitiesiand goals..

- istudents .

Performance, xpectations ofndividual and their actual
.

performance are combined and summarized for irarious:subgroupsof the school
.1

.

copulation. These reports are updated ddring
,

the..tchool year andiare dis7-
14 4

,.tributed tas the appropriate inetructional
t

decision makers. Each unit may .-

be divided into three g s, ranking the students in order of,their base-
, 4.-

i
.

line skill level-. TRas.- a unit of 90 students could be divided'into three
4

groups of 30 students each. Dividing:the student& into three groups and
Airt ..

,

describing the performance of each group, utilizing a group mean, provides

4,
a better-description of unit performance_ than would a si ngle performance

.
,- e .

. ,P. .
index, such,as a mean for the entire grouj. Thus,' the first groupincludes ,

- 0\. . t

those student's who have, mastered the fewest objectives-andthe.,third.group
.a ''

.
those whj have mastered the largest number of objective's at the binning,

... ..

of'the semeste'r..lit'shopld be clear_that the groups referred to in -this
, . ,

..

. .. -

sectpon.are not meant; to be considered as indtructional groups:, That is,
- ..-

. . _ .

- - ' , . .

intention
. .

there is-no intention to,'Cluster and conduct instruction on the basis of ,

.
. 4

inblusion in any of these groups; rather these gAups are created solely
. 1 .

for the purpose.of:repogting unit performance.

,
-

-The computer synthesizes simlia'r information in terms bf toit level
%, , ,

. , .___,

"by district. These..sets of printouts aregenerated and distributed three

,1 .times a year,with the inform$tion indicated, in accordance with the fol-
.

.

\ .
. _lowing schedut baseline data and expectationi at the beginning of the

year; baseline data, expectations, and actual fi rst semester performance

.

t 4

, 17

vA

.\

4.114,



7.5

atmthe end of the first semester; and baseline lAta, expectations and first,

semester and.Year-end performancd at the end of..the school year.

Figures 25 and 26 illustrate the' end-of-year printouts for various sub-
,

groups of the student population. FigUre 25 is an example of a printout for

unit.' This printout is for the unit- Staff and the IIC Figure, 26 is an

. example of a printout. which considers.all students at a given unit level

.

throughput tilt school district; This pkintout is for the IIC of each building

and the SPC of the distridt.

_Figure 27 is an Exceptional Performance Report which lists students,

who deviate from expected performance levels (either above or below) by a

predetermined amount. If an exceptional performance level has been-set at-0 ,

l\N ,

\
A !

two skills, students who are either two skills )peloW or two skills above

their expected levels are listed on the Exceptional Performance Report.

. These reports can be generated a'.either- a fixed interval or on an ad hoc
, .

basis, If they are generated regularly, the teacher specifies the reporting

period (e.g., every fiVe weeks). A teacher may (refer gpL have the,reports

generated on an ad hoc basis to list Students'who deviate from their ex-0

-pected Performance levels, at different times (e.g., by ohe skill early_in

. -
- the semester ok by two skills,later in the semester),

TESTING AND.TEST SCORING'.

.

In IGE, as in mostapProaahes,to individualizing,ed6oation, testing

.
plays a' much romuch more dignificahlk,than the testing requirements

4,4
,4

of traditional elementary education .Yrradi.tioftal" elemd.htary education
.

,

.

, f n.4
0 ..

is characterized by group teaching on a'oommon,curri:Cul4m.. -Ip the'

4PL-aditional classroolm, testing, is required for the fddlowingthree reasons:

85
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at.

Unit: B

5chool: Thomas Washington

,Teacher: Jones

6

Exceptional Performance

WDRSD

Word Attack Skills

.44

.4t

Stadent

litanker
y

,

,

0.,

'

,-

r-

,

-,,---

. -

Student

Name

1

SEMESTER I .

.

Difference
Between
Expected ",

and Actual'

Masteries

Explected

Number of
Skills to'
be Mastered

. Actual
4 e
of kills

stered

4

.

,

2920 f

2809

, , -,,

rtglish,

,

Smith, 'Don '.

. ,
.

.
.,

5

--. - .

2
- .

4 i
.

;

4

,

,..

-

t

...-

\s.,,,

.

Figure 27.Exceptional Performance Report.
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ulate normative performance data on each studia for. purposes

rting to parents and for certifying performance for grade

promotion and school graduation.

0
. To prov.de feedback to students ostensibly for motivational purposes

since i the traditional classroom there is minimum provision for

individual diagnosis and prescription.

3. To provide information to those teachers who attempt to gea their

teaching to the"median or modal level of the class.

.Testing in tie traditional classroom is generally a omplished by

giving the same test to all of the students in the ass at the same time.

If the individual teacher has a commitment only the first reaso2.0,0ve,

to certify performance, as some tradi onal teachers do, testing need only

take place at relatively infr

In IGE, as in othe
,

characterized b

testing

ent

programs of individualized education which are

ontinuogs progress

required frequently, and

dministeed'to all the-students

and. individual programs of study,

only occasionally clp the same test

in tillunitxat tile_same time.

The IGE Ircstructional Programing Model (presented. in Chapter I) re-

quires that appropriate testsbe given to each child aft speci ?i

the instructional, cycle. Placement tests are required in
V , c,

. 1

pryliaM ta determine the student's point of entry.," retests provide infoi-
,

\
i' s ,, .PP ; .'p,mation to help the teacher deterpine'whether a' Student can skip an.instruc-.

ges- in

h. instructional

r who specificinsttionalmodule p ructf6n is required,. Posttests show,
,

74,
-

which objecticreSItlin an instruction module have been mastered and whether
.

IC - : ' . .

othe student may proceed to anoth r Objective or requires rdilediation. SUc.0 4...
.

:47 r.f,

..

a prograM of testing, specific for each'child, 'ensures contiNuous.prograss

education and supports a diagnostic- prescriptive educational environment.

V

,* 89.
dir .

0
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di*

Testing in IGE can takeothe fo erformance 'tests, work samples,

per and penciland teacher observation/certification, although the usual

tests are'Predominant. In any testing situation, h ever, it is essen

that the mastery level or performance stand s be explicitly defined.

In many instances machine scor of tests, is feasible and desir

Sinde test.t.'e ults need to entered into the data base in order: to be
z'

. .

utilized in auto d instructional management system, madfiine scoring
.

''
of

,

tests can s ve considerable time in ,,,i1pdatingtudent records'. This is

because the inte d Manual processes of scoring,. transcribing, aryl

keypunching are either eliminated or automated.

BecAuse of the varicty of testing which may.tAe place, it is reason-

'able to 'conclude that not all tests are%machine'sCorable. Performance

'tests, work samples, and teache%r observation are not usually condUcive to
p

r
1

machine scoring. Further, it nay be that certain paper and.penZil tests

are not is efficiently machine scoreas theyare hand score;Rand scoring
l

maybe -more efficient when the number of items to be scored is small, when

. , the nature of the response sheet is not readi*handled by scanning equip= e,

meet, or when stable scoring equipmenat is not easily accessible.

In addition to the machift scoring of tests, an on-line aompugel

system can contribute significantly to the IGE Instructional .Programing

slAV
ModeVy generating tests whiclioAre spec *tic to each child. Tests' can be f

qonstructed which, for each child, most effectively measure the level of:-/

retention ot previously mastered objectives as well as ,test, during one'

,test session, mastery, or non-Mastery of, objectives across several in-

structional
.

structional prograng. The tests could be administered interactively At,

the school terminal or unique tests for each childNcould be printed on

r 0

S
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the school terminal'aAd the responses indicated owa mark-sense sheet.

When the test is administered interactively at the terminal, the branchin

capability of the computer could be utilized to arrive at, mastery -non-'

----4aastery decisions more quickly and reliably.

o*.

PUPIL PROGRESS REPORTING TO PARENTS

In its generalized form, WIS-SIM contains large amounts of data on

pupil performance. As part of the Extended Program, WIS-SIM will offer

a vgriety of formats for reporting pupil performance in addition to the

Performance Profile forms discussed Chapt III. Several possible

approaches to progress reporting in IS-SIM will be considered. One

approach.is to program the system to print out student c4ta on stan-

dardized report card forms. Some schobls have established their own
61

systems for doing this.' ,However, as a general strategy for WIS-SIM, this

approach doernot seem feasible for two reasons. First, the variety of re-

porting sChemes in use and the emphasis which is placed on flexibility

-indicate that many'schools would be unwilling to "use a standardized

WIS-SIM form. Second,, the information available.in the system islmore

detailed and specific than the information that is usually reported.

Typical rcport card forms include global items such as "reads withunder-
. -

standing" or "uses
*
math.skills to solve unfamiliar .problems' wh ichrequire

-

t d k 1
0 h,

a synthesis of the mastery-nonmastery data that WIS=4M provides. f
. . , -

, . , ., .
. .

. , .1,An alternative approach is to take no - changes in but,toC --,:!' *. .
r,

.
. ,

I

,-
make specific suggestions fOr u information as it is naw.generated. 4

(4 .
r "2,.. .

." i )
1

Pupil Performance Pro iles, for instande, Could be used fps and *.

of .: .

conducting' pArent 'Oonferences , as a,guide ii.n filling. out 4por or-0,, o
. .

. .'N r
N '%irrttleimriti.rij,of narrative repbrts. Exception reportsc cOU1d.be used ,t , -,_

, .,.,

-. 2. ' , , ' .
' _---r"---- ;

'9" , ,
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indicate the need for conferences with parents, and the procedure for

specifying performance expectations could be incorporated into the conferences.

The third approach is to design new forms which summarae only the

.

information that parents need or want nd.can interpret easily.' Such

reports could be produced at times specified' by the school, and either

sent home with the school's regular report cards iscuSid'in Parent-,

teacher conferences. The report should less detailed'than a Performance.

Profile but should- still provide i rmation about both-the quantity and

4 content of the student's work. The description of the s ills on which the

-student has been working should'.be brief but meaningful parents. Examples

may be helpful. The use of graphs is an easy way to show students' progress
A

over time, their progress relative to the unit or -age cohot, and their

tsi
sition relative to the terminal objective of the program or expectations

s t for them.

A fourth approach is one that provides both a student summary sheet

, !used by the teacher in parent-teacher conferences and a student report

card, whiciiis the parents' record of the student's progress., flexibility

in sel ing report card formats is needed to accommodate individual pref-
4

rences of-schools.

A basic is-Sue rting- student .progress is the reporting of

infotmation in 'addition to criterion-referenced information: If
X

' normative, data ird:to 154.*provia.ed, the ap ropriate norm referehce groups
- ., ....

/ -, 4 .
''.--A ` I' .... . C N

M ltb must bq.detiSpliin'dd. a - . ''::...
...',.- .. .A.e.

..' , >.\ s. .,u 4, ,, , °. .-., . .
. : " .....Likg Part-Of the.WrS -SIM idiot test, s rveys will be conducts

' . t u , .4, .
,

, '7 .. .

deter`
t 7.. ...

. ____
% .°... dille hichoptions are.m5St,viable. ,The study will,,, diode parents/....,,

, ' '-.." 1

&
,

,

, ,,
, Ifrs wellaJ teachdrS'and adminisErat*s. ,Those choiogS that seem to be most0,

.
...

- , N , A - . \ / ...-: ".
t n

.. . ' a. ,

' lusefik 'w11'.1 be explored. further , '-keepinh in mind. that models stiourd remain* .I 1, , . ---- -r' n ", * 'A b
. e 4

l 1.-,.(
. adaptable to provide for a'rancie of'10c4i'fIchi*ot ds.- .. , '

.
. '., , / --: , . '-------. sti .

' ; (I gl ' . ,
,

,/ .1 ,1 , ;.
' u K., ,.

,,, . : . , - . - .1
. 1 .

.. :.
.- , .: .?%. ' ..' 4

-
4 ...

-.....4 '.,t s:

I
.
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' SELECTION-OF INSTRUCTIONAL ACTIVITfES.

83

The WIS-SIM model is conceptualized to-take into a count a wide range
46,.

---a-both_subjective.andobjective informatiori Which is useful f r-determining

appropriate educational experiences and settings to

tional needs. Facto's which may influence the selection of-Instructional
°

activities are teacher variables-suc_h as skill in teaching, and_ preference

for teaching certain instructional activities, and student factors suck as
, is

/
aptitude, learningystyle and learning handicaps. An additional factor might

*.
be an incompatibility between a student and a- teacher. Another important

consideration is the availability of both human and material resources to =r

effectively discharge the selected instructional activities. Ohms, infor-,

,4
mat ion about personnel, instructAnal matezials, equipment, and facilit s--

6

would need to be provided, each i4 a separate data base, and integrated into/

one management system. Complementing these data bases is an Instructional

Ac.tivities Data Base designed to index instructional activities which mall

be used to assist a student in learning the content of a particular objec-

tive. The Instructiona 'c ivi ies,Data Base contains information which

identifies and describes each instructional

instructional resources required in its use

activity and defines the

. Whena particular objective

,.

is to be taught, this index may be used to determine which instructional

/4
`resources..are currently

.

aVai le to teach the objective.
,-- A-

The Instructional Activities Data Base an also belused to answer
A

'general inquiries about what instructional materials are Available

rifercially or otherwise, within the district or,from other sburces, to meet
.

4.
certain instructional

'

needs

e's

93
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MONITORING D EVALUATING THE INSTRUCTIONAL-PROGRAM

O

4

, ,//A computerized management infp ation system allows flexibility in the
7

length of time records may be kept, from relatively short term to almost

permanent. Storage on tape of a large volume of data is relatively inex-

pensive. Ones Of the feat -s of thy' Extended Program is the ability of

WIS-SIM to generate lestone reports and files. These reports can be user

designed an provide f rmation on students' progress over prespecified

tim- eriods. For instance, a school distric t specify that the number

of topics mastered in each unit during each six weeks period of the school

year be collected and stored for a period of two years. The information

from these reports could be used when determining the effectiveness of

various programs, teaching techniques, facilities, or other factors.

A system of computer managed instruction can be designed aso as to

retain a record of the-use and effect of instructional activities, sequenc-

.---------
Ing of instructional objectives, equi ent, and space. Activities can be
1

. ,
. .

evaluated through a net success r. io (actual objectives mastered divided

'',r v
by total possible objectives stered for that activity) and broken down

,
t

by various 'tudent'classi cations (ability leVel, socio-econqmic status,
Nr"C

etc.) fh order to ass ss the effectiveness of 'the activities for certain

student groups, Comparing actuallsuccess rates,with expected rates'
..

a T
1

creates, . e agpoSticpassessment pit the.effectivene f an instructional
... ,,...-

act , ity. The diagnostic assessmen

hich instru

objecti

s'ucces's raio, points to `areas in
, N 1

',..-'-

might be improved.' 8o permitS the cop-
,-

,
,.

,

and programs elicit the same or si.Mi/ar.behaviS

or knowledge.dutcomas. Through thiaprocess, instructions] yrograms or

4

,indi4idual 'activities can be relilewed systematically and omktted, improved, *s\
.

Or replaced,rif they do not meet school or district needS.

4

I
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nt d space cannot.be evaluated as eadily as

activ but (utilization reports can, over time, show

use patterns within variou curriculum programs. The sequencing of objec-

tives might be,evaluated,through regression analysis or other statistical *-

analysis of mastery/noytmastery/not attempted patterns among objectives

in a prOgram. This
, ..

.

alysis, when computed over many students, could gikre

a weighted value for each objeCtive in terms of its impact on mastery of

later objectives. In this way the sequencing structure can be verified

or altered to . -tter serve th curriculum program.

As the systei of pr ram evaluation is further developed, a program

budgeting system could be implemented. Both the absolute cot and the

cost per benefit (of instructional programs) can be more accurately computed
.

with a CMI system. This "total tystems" approach to computer management

I-----
of instructional programs leads to better, more timely information to

to.

teachers and instructional decision makers at all levels.

46
QATATASE MANAGEMENT SYSTEM

toa

Generalized Data Base Management Systems are currently at the fore-

front.of computer software development. With generalized Data Base.Man-

.,,

agement'Systems,
r inform4ion applications can be designed,a jnstalled and/

. .
<5. 0 .

'oPerating in days or weekb rather than months.or years. State-of-the-art

Data Base Management Systems provide cdpabilities to'catalogue, store,

access, and manipulate' data as the users desires.' A most impressive cape-
-

bility is the ability to generate reports in terms of unique calculations 4
. .

and formats triggered by an ad hoc request in the form of a nearly English

command. For example, the command below will cause a report to be generated

' 9 5

_11

which will list,:for each student in the Emerson School, the total number

6

, .
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of WDRSD skills mastered as of the end of the year and the number of WDRSD

skills mastered during the curDent year.

LIST/TITLE (NAME OF SCHOOL), (DATE, LIST/TITLE, STUDENT,NAME,

TOTAL NUMBER + OF WDRSD SKILLS + MASTERED + YEAR END;

NUMBER OF WI5RSD + SKILL MASTERED + DURING YEAR/

(NAME OF STUDENT), (JUNE 1975 TOPIC TOTAL MILESTONE),

(JUNE 1975 TOPIC TOTAL MILESTONE) - (SEPTEMBER 1974 TOPIC

TOTAL MILESTONE), SUDENT NAME ORDERED ALPHABETICALLY

WHERE SCHOOL EQ EMERSON AND INSTR4CTIONAL PROGRAM EQ WDRSD.
U

Figure 28 shows the report. In order to generate such a teport a certain

typetype of history mist be maintained in the SDB, .e., milestone records

which .periodically record the total number cA. skills mastered Once

repertoire of milestone records has been identified, and a stragy fo

storing theM has been developed, a number of ad hoc research and admi stra-

I

tive reports could be generated with a minimum of data storage andrdata

manipulation. Thus, a Data Base Management System has the potential for

providing .educational decision makers with a tool for accessing the data

at their disposal in a timely and efficient manner.

.::ADMINISTRATIVE REPORTS

g^

It is convenient to conSider. dministratiVe reports in WIS-SIM as

belQnging to one of three'categories:

1. Housekeeping Reports whic are required to monitor the accU-
,

racy and consis y of the information which is utilized in clap-

room ma gemeht.:
_ 1

pots which are required by localand state educational agencies.
itt

.

t,

r
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EMERSON SCHOOL JUNE 1975

STUDENT NAME

ALLMAN, AARON

0"/

ANDREWS, ANDY

CHAPLAN, CHARLIE

HANSON, HANNAH

INGLEWOOD, ISAAC Ill

LEMMONWORTH, LEON

ti

TOTAL NUMBER
OF WDRSD SKILLS
MASTERED-AT
YEAR END

87

NUMBER OF WDRSD,
SKILLS MASTERED
DURING YEAR

,75 30

59 20

58 23

48
4

19

63 25

53 21

o

4

Figure'28. Sample ad 'hoc, report.
.
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3. Reports which are required for monitoring and accounting for
. .

computer resource utilization.

The Wth-SIM Housekeeping Report requirements are discussed in Chapter

#.

III. The reporting requirements for local'and state educational agencies

in, the United States cover a bro.ad spectrum and it is probably appropriate

for the W1S SIM developmeAtal effort'at the Wisconsin Research and Devedop-
,

me4 Center to address only those'requirements which'aire fairly common and
,

which can be conveniently\satisfied by the data which are routinely avail-'

able' in WIS-SIM. ' 4
.f.

, ----

i'

For example,'in most states, school districts are required to 'generate
^.6,

a yearly attendance report to the state Department of Education. If the

student's attendande record is stored in the Student Data Base (SD8), an

annual report could be generated quite easily. Student-related data su ch

. as date of entry in school, date of departure, age, and, sex can be summar-

ized and mailable on request. Such information could be used to forecast

enrollment trends through an enrollment projection program: Discrepancy

analysis 'viation from projected growth can also be reported. Demo-

graphic infCi ion including addresses and familial relationships can be

of use for coMpleting research oriented questionnaires. Summary data,

for instance, .6howing the number of students studying'thle various subjects

offered in the school, are occasionally required by state education authdr-
,

ities. The volume and kind of data individual school districts should keep

are 'determined by the types of reports they choose to have generated by the

computer an,/also by the nature of the administrative data they communicate

to educational agencies. .

A different type of report useful to the administrator and available

in the Extended Program is a monthly report designed to
*
provide educational

98
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decision makers with information helpful in directing and evaluating

computer managed instructional system.

This report will point out ways of improving inservice procedures

and user documentation, and will point out system design errors which

have been documented. The report can indicate the load placed on the

system by'tallying the number of lines printed and giving the computer

time allocations.,Q This information aids in system design and permits a

per student cost-benefit analysis for each curriculum program. Each

school will keep a log to document errors and one will be kept at the

computer center. The monthly report will also include the content of

tlisjr.

Figure 29 shows that a teletype (TTY) has printed 1015 lines using

3 hours, 2 minutes, and 15 seconds of central processing unit (CPU) time

1 (--'
while being connected for 111 hours, 37 minutes, and 2 seconds. Thi(s

\

/information is for the period of January 1 to Febr ary 1, 1975. Also

reported is a hardware malfunction with a card reader (CR) at Madison
.7-

Elementary on:;Zanuary 15.

A related administrative concern is the cost of computer services.

CoMPuters area latively scarce and expensive resource for schools.

Schools are never likely have as much computer time as they are able

to -use. The factor of expense 11 force WIS-SIM users to constantly,

monitor their utilization of avail e computer resources in terms of the

benefits to instructional programs and e1Rmake'appropriate adjustments.

There are a number of was to adjust the utilization of computer

resources. Computer resources can be allocateasto instructional programs

depending upon the relative importance of the program in the overall

mission of the school. Also, the utilization of compilter resources can

99 0
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fa.

be adjusted to reach an appropriate compromise between the requirements,

of an instructional program and the level of service provided. For example,

computef resource utilization is direCtly related to the time taken to

process information. The WIS -SIM program facilitates such adjustments

in level of service by providing complete WIS-SIM capabilities in the
,

/

batch, on-line and interactive modes of computer operation (see Chapter V).
. .

Because of the scarcity of computer resources,' there is a need to

adjust computer resource allocations between instructional programs and

levels of service within programs. This requires the WIS-SIM user to

have accurate and appropriate records of actual coMputer,resource utili-
.

zation. Figure 30 shows a foim for reporting which computer resources

were used and the cost of each one. ,

The Extended Program discussed in this chapter has sought to provide

for further applications of WIS-SIM. The importance of the administrative

tasks which were presented above seems to be unchallenged. Facilitatio

of these and other administrative tasks supports e. use of

WIS-SIM has been designed for usp with maximum flaXibility to accommo

a Wide variety of potential applications.
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_______,,-ACCOUNTING AND

SCHOOL
RESOURCE ALLOCATION,

41,

DISTRICT

INSTRUCTIONAL PROGRAM

ti A

r. CATEGORY ' UTILIZATION RATE
1

CHARGES DATE /

FOR THE PERIOD
/

/ /

,

TO 4/ i,

f'

#DESCRIPTOR ,

01 LINE PRINT
ALLOC.

.

,

--,

.

.

.
.

,

02 LINE PRINT
LINES .

.

,

'

,

03 REMOTE TTY
ALLOC. TIME . .

.

i

04 REMOTE TT y

LINES

.
,

...

05. MAG TAPE
ALLOC. TIME

.
.

06 MAG TAPE
RECORDS

.

.
,

07 MAG TAPE
HUNDREDS
OF WORDS

, .

.
.

.
.

.

08 DISC ACCESS }

09 DISC TRANS/
1201-s-MORpS

. .

,

/-

(
10 ARD READER

.

11 CARD READER
CARDS .

. .
.

.

12 TAPE STORAGE__

13 # OF TAPES .

,

.

.

, \

14 DISC STORAGE
(c # OF TRACKS

1

-.

. ,

102
Figure 30. .Acdounting and' Resource Allocatiot Report.
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