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FOREWORD

This investigation began as an investigation of administrative

data systems in education, with the aim of designing computerized

systems which would facilitate such administration, and also provide

data for research purposes. As we progressed, however, several points

became apparent. First, it was apparent that the principal problems

in schools did not arise from the current organization of data systems,

and would not be solved by the introduction of computerized systems.

Minor gains might be made, but this seemed hardly sufficient to warrant

devotion of staff attention and educational resources to such computer-

ization. There have been a number of projects involving computerization

of administrative functions, some of which are reviewed in Section IH.

These have often been mildly successful, but they seem not to have

brought important benefits to school functioning, with the exception

of possibly better student scheduling than when schedules are made

by hand.

Second, at one point in the investigation, it became clear that

the greatest value of such computerized systems would occur in

extremely large school districts, in which the number of students

and staff are so large as to overwhelm the administrative mechanism.

It became apparent that automated data systems in these districts

might merely allow an already depersonalized system to become more

so, and to grow into even larger units through amalgamation (with

the amalgamation sometimes justified in terms of "administrative

efficiency," and sometimes justified to spread capital costs of

computer administrative equipment).

Third, our aim of "providing data for research purposes"

seemed also somewhat irrelevant to school functioning. Few research

results ever find their way back to school districts and schools

to affect decisions. Their principal destination is scholarly

publication, and they often remain there.

In reaction to these points, there emerFed a different conception

of data systems in education, and of the educational system generally.
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This is the conception of many parties with legitimate interests

in education, both within the formal organization of school districts,

and outside, and of an information system that would aid the decisions

of these various interested parties. The resulting conception

and design is one which bears little similarity to management

information systems that are designed to serve thn needs of an

hierarchical organization. It is explicitly designed as an in-

formation system for multiple users, from parents and children to

legislators, and including persons in the organizational structure

of schools, from teachers to superintendents. It is designed for

the emerging pluralistic structure of American education, in which

all parties to education make responsible choices; and it is designed

to aid in the emergence of such a pluralistic structure, and to aid

such responsible choice.

J.S.C. and N.L.K.
August 29, 1969

-- --------



-V-

ACKNOWLEDGEMENTS

The survey of information systems for pupil personnel records was

greatly aided by a number of persons in school districts in the Los

Angeles area. We would like especially to thank Dr. George K. Drake,

principal, Santa Monica High School, Dr. Julius Steir, director of

research. Santa Monica School District, Mr. Jonie Lewis, co-ordinator

of guidance, Santa Monica High School, all of the Santa Monica Schoo:il

District; Dr. Clark Cosgrove, assistant director, Test and Evaluation

Division, Los Angeles City, Mr. Isaac McClelland, superintendent, Area

D schools, Los Angeles, Mr. Henry 0. Dyck, administrative co-ordinator,

Division of Secondary Education, Los Angeles City, Mr. Robert B. Case,

principal, Crenshaw High School, Mr. Bernard Victorino, Data Processing

Project, Crenshaw High School, all of the Los A:geles School District;

Mr. Lawrence D. Lynch, assistant principal, Be-r-rly Hills High School,

Dr. John French, principal, Beverly Vista School, Dr. Isabel Dible,

Director of Elementary Instruction, Beverly Hills, Mr. Rabkin, Chairman,

Department of English, Beverly Hills High School, all of the Beverly

Hills School District; and Mr. Dean F. Waters and Ronald Goll of The

Norwalk-La Mirada Unified School District.

In addition, we would like to thank Mr. Larry Nebble of Remote

Computing Corporation and Mr. Victor Sampson of Call-A-Computer Corpora-

tion for information about current and proposed Lime-sharing computer

systems.



-vii-

CONTENTS

Section
I. A GENERAL OVERVIEW OF INFORMATION FOR EDUCATIONAL

DECISIONS .................... . . . .... .. .. 1......, 1

II. SURVEY OF EXISTING EDUCATIONAL DATA SYSTEMS ............... 8
1. Procedures in Existing Data Systems ................. 9
2. Modes of Computer Access ............................ 25
3. Histories of Three Projects ......................... 28

S..... i-,r ITh•cSystems .......................... 36

III. THE DESIGN OF INFORMATION SYSTEMS FOR MULTI-LEVEL
DECISIONS ............................................ 37

1. The Loci at Which Data Are Generated and Files
Are Maintained ..................................... 37

2. Control of Data Files and Access to Them ........... 42
3. Comparability of Data from Different Schools and

School Districts ................................... 46
4. Missing Information ................................ 47
5. Aggregation and Analyses ........................... 49

IV. IMPLEMENTATION OF A MULTI-LEVEL INFORMATION SYSTEM ....... 55
1. Information Needs of Interested Parties ............ 55
2. File Structure and Data Organization ............... 58
3. Machine Configuration .............................. 71
4. Administrative Procedures for Pupil Personnel

Activities in a Fully Automated System ............. 76

Appendix
A. FILE DESCRIPTION, STUDENT MASTER FILE .................... 79
B. CALIFORNIA STATE LAW SPECIFICATION OF CONTENTS OF

STUDENT CUMULATIVE RECORD ............................. 84
SAMPLE CUMULATIVE RECORD ............................. 85

C. SAMPLE DISTRICT TESTINC PROGRAM ......................... 87
D. COST ESTIMATES ....................... ...4-*................. 88

E. EDUCATIONAL RETRIEVAL SYSTEM ............................. 98

References ....................... ............. 109



-viii-

TABLES

Table 1 TYPES OF INFORMATION FOR-USE IN EDUCATIONAL
DECISIONMAKING ..................................... 4

Table 2 SUMMARY OF SURVEYED DATA SYSTEMS ....................... 11

Table 3 PUPIL PERSONNEL ADMINISTRATIVE ACTIVITIES CARRIED
OUT BY SCHOOLS ..................................... 14

Table 4 MODES OF COMPUTER ACCESS ............................... ?

Table 5 GENERATION AND MAINTENANCE OF DATA NECESSARY FOR
EDUCATIONAL DECISIONS RELATED TO SCHOOL
PERFORMANCE .... ; ................................... 40

Table 6 STATION COMPONENTS ..................................... 76

FIGURES

Figure 1 LINKAGE OF SAMPLE TEACHER AND STUDENT FILES .......... 63

Figure 2 COMMUNICATION FLOW .................................. 67

Figure 3 REMOTE COMPUTING NETWORK ............................. 73



I. A GENERAL OVERVIEW OF INFORMATION FOR EDUCATIONAL DECISIONS

INTRODUCT ION

"-This report presents an examination of data systems in education,

and provides a framework through which such data systems can provide

the basis for a powerful information bank to aid educational decisions.

In the past, records in schools have been maintained as physical files,

in a form which allowed easy access for the principal administrative

use to which the rccc-A- ,,av= "1,t. As schools and school Qvstems

have grown in size, however, the need for more efficient handling of

these records has become pressing, and many schools and school dis-

tricts are developing computerized data systems.

With these computerized administrative data systems, it becomes

possible to use records for many purposes other than the principal

administrative use for which they are maintained. Because the records

are electronically rather than physically stored, they can be sorted,

aggregated, merged, and subjected to statistical data reduction in

many ways for many purposes.

In particular, such facilities make it possible to erase the

artificial distinction between administrative uses of information and

research or-evaluation uses. Administrative uses of information are

uses for decisions, ranging from decisions about individual cases to

general policy decisions. Research and evaluation in schools is also

carried out to aid in such decisions. However, with the artificial

distinction between administrative uses and research uses, necessitated

by past methods of record maintenance, research has ordinarily required

collection of apecial data on a "project" basis, at large costs and

with uncertain value for policy decisions. The opportunity created by

computerized data systems is an opportunity to integrate research uses

and administrative uses of information to aid in educational decisions

at all levels.

Apart from this opportunity created by the chainge in technolopv,

there are two factors which create a pressure for broader uses of edu-

cational information than in the past. The first is Increased consumer
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power in education, as parents and parent groups exert pressures for

release of inform ation previously restricted to educational adminis-

trators. The second is increased focus on the outputs of education,

the actual performance of children, rather than solely the inputs of

resources into schools. These two factors togethcr are creaLing

increasing demand for broad evaluative uses of information that pre-

viously served only internal administrative uses in schools.

Problems exist in realizing this aim, however. First, the data

systems must be appropriately designed from the outset to bring the

power of the Information to bear on educational decisions. There are

numerous kinds of decisions to be made, and the system must be designed

in cognizance of these different kinds of decisions. Second, there

arc problems of interests of different parties in education, and the

way information will be used to implement these interests. Information

is power, and access to information in educational data systems

affects the power of various parties to the educational process. Dif-

ferently designed systems will place information in the hands of dif-

ferent parties, and it is necessary to recognize the power implications

of differently designed systems. Third, there are numerous other

considerations in the design of computer data systems: cost, ease of

use, flexibility and adaptability to new uses; compatibility with

instructional uses of computers; and modularity of design to allow

incremental introduction of a new system.

This paper will focus on these problems in the design of educa-

tional data systems for administrative and research-evaluation purposes.

Because attention will be directed to the integration of administrative

uses of information and research-evaluation uses, a number of important

aspects of computer usage in administration will be discussed very

little. Payroll calculation is a straightforward clerical task which

computers currently perform in some school districts. However, because

it is not a computer function related to administrative decisionmaking.

little attention will be paid to it.

THE INTERESTED PARTIES TO EDUCATION

To begin examination of data systems in education, it is perhaps

most useful to begin from the "wrong way round," identifying the
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interested parties and examining the interests of each and the kinds

of decisions of each. Only after this will we look at data systems in

schools as they currently exist and as they can come to exist under

existing computer technology.

There are a number of interested parties in education who make

decisions that affect educational outcomes. For present purposes, it

is useful to distinguish the following interested parties: parent,

child, teacher, principal, superintendent, state government, federal

government, neglecting finer distinctions such as state education

department as distinct from state legislators. These different parties

are interested in different kinds of information -- in information

about performance of particular students, types of students, or stu-

dents in general; in information abo-.t effectiveness of particular pro-

grams (or curricula, teachers, or schools), or in effectiveness of

certain types of programs, curricula, teachers and schools. Each has

an interest in access to certain kinds of information (for example,

parents have an interest in access to information about the effective-

ness of a particular teacher -r school), and each has an interest in

restricting access to certain information (for example, superintendents

have an interest in restricting access to information on school-by-

school measures of student performance, or parents have an interest in

restricting access to their child's measures of performance).

To gain some idea of the kinds of decisions that each party makes,

and the kind of information useful to him making these decisions, it

is useful first to describe the general class of decisions which con-

cern us here: decisions about the exposure of students to possibly

effective educational environments. Within this class, some decisions

concern individual students, some concern students with particular

characteristics (teachers with high verbal skills, phonic reading

methods, schools with a given class size). and some concern general

student achievement apart from the specific environment. These classes

of decisions can be described by Table 1 which shows nine kinds of

information about performance.
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Table 1

TYPES OF INFORMATION FOR USE IN EDUCATIONAL DECISIONMAKING

Performance by:

Individual Characteristics All
Students of Students Students

Particular 312
Environment

Characteristics 4 5 6
of Environment _ _

Independent of 7 8
Environment 7

_ ___ ___ ___ I
In Table 1, the label "particular environment" refers to a

specific case: a certain teacher, Jane Jones; a certain curriculum,

the PSSC physics curriculum; a certain school, P.S. 86. The label
"characteristics of environment" refers to variables that characterize

the educational environment: teacher characteristics, class size, etc.

A similar distinction concerning students exists between the first two

columns of the table. The cells represent given types of information

upon which decisions can be based. For example, information about the

performance of students with high initial achievement in physics, in a

physics course with the PSSC curriculum is information of type 2 in

the table.

The term "research" is ordinarily confined to information of types

5 and 6, showing effects of environmental characteristics on student

performance. "Evaluation" iq sometimes used in the same way, but more

often refers to information of types 2 and 3: effectiveness of par-

ticular programs (often experimental or demonstration programs) on

performance of students in general, and the performanCe of particular

groups of students (e.g., students with initially low reading scores).

Wiat is important to recognize, however, is that these types of infor-

mation constitute only a fraction of the information on student
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performance necessary for educational decisions. Thus to focus on

research and evaluation as ordinarily defined, without initial atten-

tion to the types of decisions made by the various interested parties

artificially restricts the frame of reference.

The decisions of state and federal governments in education are

decisions about funding types of programs, both in their impact on

students in general, and in their impact on students with particular

characteristics. For these decisions, they need information of types

5 and 6 in the above table. Declsions of school boards and school

superintendents are also concerned with this general knowledge about

effects of types of school environments on students, but they are

also very much concerned with information of types 2 and 3. Their

decisions are a mixture of decisions about particular environments and

general types of environment. They are often decisions about whether

to continue a particular program, or a particular curriculum, whether

to make a given person a school principal; but they are also decisions

about whether to institute a program with given characteristics, what

types of teachers to hire, what kinds of physical facilities to ccn-

struct. The information they need for these latter types of decisions

(information of types 5 and 6) ordinarily transcends their districts,

for the information base in their district may not contain the relevant

experience.

Principals' decisions ordinarily concern particular programs,

particular teachers, particular teaching aids, so that the information

they need is of types 2 and 3: information about the effectiveness of

those particular learning environments in their school, information

which will help them decide whether to continue or to stop the program

in question. In some cases, their decisions concern individual students,

requiring information of types 1, 4, or 7, to decide on the dispcsi-

tion of students who present special problems.

Teachers and counselors most often make decisions about individual

students, and require information on performance of individual students,

of types 1, 4, and 7. Counselors are also concerned with decisions

about the probable performance of certain types of students in certain

types of environments, (e.g., what types of students perform best with
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certain types of teachers), or what types of students are successful

in certain kinds of colleges), requiring information of type 5.

Teachcrs ,lseo make decisions about the performance of certain types of

SLudOnL5 in a particular environment (e.g., class discussion or class

projects, drill or games), for which information of type 2 is necessary.

Iit!e bU1adly, LeaYher, also need informaLion of types 5, 6, and 8 as

a background for planning everyday activities. This general informa-

tion is the sort that teachers get or should get during their training.

Parents and children are first of all interested in the individual

child's performance, information of type 7; but in making decisions

about what school to attend, what teacher to try to get, they need

information of types 1, 2, 3, and 4. Insofar as choices of parent and

child are expanded, through allowing a greater range of choices of

schedules and even of schools, information of types 5, 6, and 8 as

well is necessary for making these choices wisely.

From this assessment of decisions at various levels, requiring

various types of information, it is clear that any data system which

would satisfy these need3 must be both technically and administratively

complex. The technical complexity lies in the fact that raw performance

measures of students will not serve most of these information functions.

To know the effectiveness of educational environments for performance

requires detailed statistical analyses of the student performance under

different educational environments. The administrative complexity lies

in the question of control over and access to various types of infor-

mation. Information cannot be totally controlled at a given level

within the educational hierarchy, for it would become useful only for

those at that level; and it cannot be wholly contained within the school

organizations themselves, for it would be of no use to federal and

state governments or to parents and children. To obtain general infor-

mation of types 5, 6, and 8 requires information from many school

districts.
This examination of types of information and levels of decision-

making describes the dimensions of the problem. The next section

gives an overview of the characteristics of emerging computerized data

systems in schools and school districts. These data systems have on the



-7-7

whole been developed merely to automatU, che existing uses of school

records, to aid school staff and admir.Lstracors. But despite the

limited uses for which they have been designed, they constitute the

nucleus from which information systems to serve the various levels of

decisions described above can develop.



II. SURVEY OF EXISTING EDTJCATIONAL DATA SYSTEMS

The use of computers in Pducational administrative activities has

increased in the past few years, but, relative to business and induistry,

this speed of incorporation of computers has been slow. There are

several possible reasons for this. One could argue that the problems

in educational administration are somehow not amenable to computer

application. However, the procedures in educational administration have

many counterparts in business where computers are being used effectively.

A more plausible reason for the slow rate of computer infiltration

is that schools are habitually and notorious-y short of funds. The

current fiscal crisis in the Los Angeles city system resulting in elimi-

nation of extra-curricular programs, is one ecample of the limitations

on budgets. Rental of a moderate size computer costs between

$2000-$4000 per month. This expense does not include salaries of pro-
grammers, key punch and other operators needed to support such a sys-

tem. This range of expenditure is very difficult to justify unless

clear benefits result from it. (It is more difficult to "cost out"
the current manual way of record-keeping, since one would have to know
the percentage of time teachers or clerks spend on these activities

and what would be gained in other areas by freeing them from these

tasks.)

There is some resistance to the administrative uses of computers

by those who feel very keenly the anonymity and dehumanization of daily

life. Often the computer symbolizes this impersonal aspect of modern

life for many persons. (Recall the placard of a Berkeley student

striker which read, "I am a student, do not fold, bend or mutilate!")

Education, as an enterprise wholly for and about humans, is particularly

sensitive to this concern. The introduction of a machine appears some-
how debasing to the enterprise as a whole, and out of place.

David Nasatir (9) in an examination of resistances to innovation

in education argues that the structure of American education makes

adoption of innovation in education very difficult. One important

function of the schools, he argues, is the socialization of its stu-

dents and the inculcation of the broader goals of society. Sustaining
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and perpetuating a tradition gives the school a feeling of moral

righteousness about its activities. Therefore any attempts at change

made by an outsider, I.e., one no)t invested with this moral righteous-

.ess, are likely to go unheeded.

However. Naqat.ir argues,* tGhe personnel Currentlv within the s-;stem

are not likely to bring about drastic changes. Teachers are recruited

bv peoplc within the system, and thus selection of persons who will

preserve the system is most likely. In qhort, Nasatir concludes that

there are not many good ways to break into the system, and thus is

pessimistic about the adoption of innovations by the schools.

In cpposition to these obstacles, there are compelling forces at

work to bring about the incorporation of computers into education.

Some relief from the onerous task of maintaining the multitudinous

forms required in school administration is clearly needed. The volume

of data, the repetitive and time-consuming nature of many of these

tasks are fnczors pointing toward potential computer application. This

volume of data continues to grow with increased enrollments.

In addition, the schools are now maintaining types of infcrmation

not necessary in the past. The introduction of curricular changes and

attempts at new organizational patterns require keeping data to evaluate

the effectiveness of the programs.

The growth of interest and concern over the quality of education

has led to a demand for information from the schools. As one example,

pressure from local community sources is increasingly inducing school

districts to publish school-by-school scores on standardized tests.

This need for data and procedures to evaluate the functioning of the

school systems is voiced by a variety of parties. Tax-payers, state

and federal governments want a good return on their investment;

researchers want data to learn about the school and learning process;

civil rights leaders want to demonstrate the inadequacies of inner-city

schools; majority parents want to know if the bussing in of minorities

is detrimental to their children.

1. PROCEDURES IN EXISTING DATA SYSTEMS

Information about current data systems comes from available litera-

ture and from interviews with school administrators of four school districts
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in the Los Angeles area. Table 2 identifies the projects surveyed

and briefly describes each project. The numbers in parentheses in the

first row refer to items in the bibliography giving infonmation abour

systems entail collection and maintenance of data for all facets of a

pupil personnel data systems. There are five major areas included in

pupil personnel systems: scheduling, attendance reporting, grade

reporting, standardized test reporting and master file maintenance.

The data bases maintained by the various districts for the pupil

personnel systems are very similar. Maintenance procedures differ,

however, according to the availability of types of data processing

equipment. Table 3 is a sunumary of procedures in use by the systems

surveyed, and the pages below describe these procedures.

1.1. Scheduling

The process of matching subjects, students, instructors and class-

rooms within a school is called building the school schedule. For

secondary schools, there are currently three types of scheduling used

in American public schools: (1) class scheduling, in which each class

group is scheduled together, and remains as a class group throughout

all (or nearly all) school classes for the semester or year; (2)

individual scheduling, in which each student follows a distinct

schedule, and has a different set of classmates for each class; and

(3) flexible scheduling, in which the school day is not arranged into

periods of equal and fixed length, but into smaller modules, with a

given class (say English literature) consisting of one or more con-

tiguous modules, which may differ in length and position among differ-

ent days of the weeks. Very few schools currently use flexible schedul-

ing; there are many that use individual scheduling and many that use

class scheduling.

At the elementary school, children in most schools have a single

teacher for all or most of the day. Consequently, at elementary levels,

scheduling is ordinarily done with relative ease.
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The coaptiter scheduling programs are designed to be used for

individual scheduling, although some may be used also for flexible

scheduling.

Ine construction of a schedule with the aid of a computer may be

approached in several ways. A master schedule a:ssigning rooms, teachers,

subjects and times may first be built and then students may be scheduled

within that framework. Or, the subjects, instructors, classrooms and

students can simultaneously be considered in order to produce a school

schedule in one process.

Making the school schedule is a tedious and time-consuming task.

The school principal or other school administrator can easily spend at

least one month and as many as six months in drawing up the schedule.

To reduce the time involved, several computer programs have been

developed to accomplish the sectioning or registering of students.

Meanwhile, several attempts have been begun to computerize the entire

scheduling procedure. In particuldr, work is being carried out at

M.I.T. and Stanford in this area. Since the majority of schools surveyed

built a master schedule first and then scheduled students within that

framework, this is the organization presented in the discussion which

follows.

1.1.1. Master Scheduling

The master schedule designates the time, room number and teacher

for every course taught in the school.. Drawing up the master schedule

requires matching teacher, room, and time constraints. There have

been attempts at entirely computerizing the formulation of the master

schedule. Due to the large numbers of input parameters, direct solu-

tion of the problem is not likely. Instead the computer simulates the

trial and error method of the human scheduler in arriving at possible

teacher-room-time student assignments. Although usage of such programs

is visible, the more widespread practice entails drawing up the master

and student schedules separately. For most school districts using the

computer in master scheduling, the computer provides guidelines for



the human scheduler and not the master schedule itself. In some

Jnstanicus, student course requests and maximum course size data are

inputs to a program which then provides the number of sections needed

for each course. A print-nut of the number of requests by all pairs of

courses is also printed, With this matrix it is possible to see hat,

for examrll, thirty students who want to take senior o•rcbestra ason

vent many potential conflicts in COiisctuctiLc of the master schedule.

W! ugv thereý ni dpi- lnnq, - r rhoumnon qc'hedi,1er tbeo mmkes, timt tHi nine [c

schedule. He writes the schedule onto a coding sheet for keypunching.

Each punched card contains the name of the course, the time and place

of meeting, the teacher's name and possibly any prerequisite courses.

A computer program reads in the master schedule and, as one output, prints

the schedule for each individual teacher. Then, if any teacher'us

schedule is too heavily concentrated in on_ part of the day, the master

schedule can be adjusted in light of this fact. In summary, scheduling

is still done by a person, with the computer providing useful guidelines

in its formulation.

1.1.2. Student Scheduling

Student scheduling is the procedure which registers and schedules

students for courses offered by the school. This procedure occurs at

least once a year. and in school districts where course changes may

take place at thle second semester, it occurs twice a year. The 4nputs

to student scheduling are the individual student course requests and

the school's master schedule. From this orocess, each student receives

a schedule, each teacher obtains class rosters, and the central office

receives a master class schedule with names of students in each class.

Student scheduling entails matching student course requests wich

the offerings of the master schedule. In elementary schools where the

students typically remain with the same teacher in the same classrooms

for all courses, manual systems are widely used. In this case students

are placed in homerooms and the schedule for all students in that room

is the same.
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At tite higih school level, many systems use either partially or

totally automated systems for schedul ting. In both cases the students

ruceiv eithcr a mark sense card, or optical scan sheet, with their

iar ani ',--if -a" i.-vr ,4odo marked on it. On this docuiaent, the stu-

dent incicnt,;.te cniirý !.- t- l.r !efla, ,-t \,O"Ir. Tn one tn,-anlkt

autnmated system that was examined, the proccdure_s which were followed are

these: The registration card is ýrepared by counselor and student.

Meanwhile, class cards for available places in eath, course have been

prepared (automatically from the master schedule) and placed in bins.

To register a student in a particular course, a course card is removed

from the requested course bi-. Printing all the course cards and stu-

dent's identification card pro-., des the, schedule for individual stu-

dents. Printing all the request cards filed for the particular course

provides the class roster.

Many systenas use a partially automated system similar to the one

described above. There has, however, been a proliferation of computer

student scheduling programs in the past five year- and many systems

have tried them out. The satisfaction with the computer s udeiut schedul-

ing appears high; in the four school districts we interviewed, only one

was unhappy enough with the results to abandon this method completely.

If a school district does not hav:ý its own computer, it either rents

time commercially for scheduling or borrows time from some cooperating

computer center.

To use a computer scheduling program, the student requests and the

master schedule must be placed on machine readable documents. These

are then input to the stuient scheduling program which produces a

variety of outputs. Included are: (1) student conflicts, (2) individual

student schedules, -and (3) updated master schedule with the number of

students assigned to each class.

Typically the first run produces conflict-free schedules for 90-

£5 percent of the students. The human scheduler must then rearrange

the schedule to reduce these conflicts. Usually three iterations

through the program produces a satisfactory schedule.
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1.2. Att endance Reportiwtu

Attendance reportinf in seconnary schoolF! is ordinarily carried

1U ... t'o tracher -, .- tr.n:!,tF the na-ne n e4 absent -st.dents

to the attendance oiticer. Master lists of absent students are then

.4r 4 1]1AI1 1n,- r T.1 1 4 -r .1,n. nE~~~c ohot ,v

recorded on a student's report card and in his permanent folder. Monthly

school- ide attendance repo•rts are tallied for average daily attendance

reports to the state.

In addition, there are readmis:;ion procedures to be followed after

a student's absence. In a typical procedure, upor. bringing a note from

home explaining his absence, the student i6 readmitted to school. He

then takes a readmission slip to every class, to be signed by the class

teacher.

In one partially automated system that was surveyed, at the begin-

ning of the year each homeroom teacher receives for each student expec-

ted in his home room an IBM card containing the student's name. When

a student is absent, the homeroom teacher sends thar student's card tc

data processing where a master absentee list is printed and distributed

to teachers.

The virtue of using a completely automated system is the elimina-

tion of the hand recording of both the daily and other attendance reports.

Daily attendance data for each sLudent is automatically recorded in his

master file and from these data attendance profiles, irregular atten-

lance reports, average daily attendance reports may be generated.

1.3. Grade Reporting

Every teacher gives grades and records results of tests for each

student in a gradebook. it certain intervals these grades are averaged

and reports of each student's progress sent to his parents and recorded

in his cumulative folder. Students may be ranked by their grade average;

special lists such as honor roll, incompletes, or failures may be made;

the distribution of grades given by each teacher may be provided.

In a manual system, each student's report card is circulated to all

his teachers who record his grade for that class. This same grade
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information is hand posted in the student's cumulative folder either by

a homeroom teacher or a clerk.

Partially automated systems eliminate circulation of the grade

reports among teachers. Instead, each teacher marks the gradp no a

machine-readable document, and returns these forms to the data processing

cntn... A , gracn u. [epOrtL from his teachers are collsted and

his final report card is printed both on a report from for his parents

and on a gua. label to affi " his cu.mulative folder.

In a completely automated system, the student answers his test

questions on a form which the computer can read. Test scoring and

recording of the grade are done by the computer which stores this infor-

mation on tape or disk. From these data, ave.ages are calculated by

the computer, which periodically gives the teacher reports on student

test averages. At report time, the teacher uses these reports from

the computer to assign grades to students for that reporting period.

The teacher reports grades on a machine-readable document as in the

partially automated system. (It is possible also to have grade reports

directly made by the computer from test averages, if the teacher pre-

fers that the grade depend solely on these.) The report cards for dis-

tribution to parents are then generated. At the same time the student's

master file on tape is updated with these current grades. Several

special reports may optionally be available as part of the grade re-

porting process such as

(1) list of failures,

(2) list of honor roll students,

(3) list of students with incompletes, and

(4) rank of students by grade point average.

1.4. Standardized Testing

Some state governments require that a standardized testing program

be carried out by each district in the state. Other states have a

testing program that is voluntary for districts. In addition, most

districts have their own standardized testing schedule, resulting in a

large number of tests to be scored, recorded and analyzed. Appendix C

contains the testing schedule for one of the school districts we interviewed.
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A manual system for standardized test reporting requires a human

grader to mark each item by comparing it with the scoring key. Scores

are accumulated and then recorded for each student. School-wide averages,

it obtained, would entail writing down and then suTmiing all students'

scores. Such manual procedures are highly tedious, and lead to frequent

erroiq; they are seldom used by districts.

The procedures for collecting and i)aintaining standardized test

data are very similar in the systems surveyed, which use nartially

automated systems. In this system, test packets containing the test

and answer sheet are distributed to each student. These answer sheets

have the student's name and identification code preceded on them. After

test-taking, the tests are sent back to the test supplier for scoring

and recording. The results are supplied as

(1) gummed labels with individual student scores,

(2) school averages, standard deviations, and

(3) district averages, standard deviations.

The virtue of a completely automated system for standardized test

reporting is the accessibility of previous test reports so that over-

time comparisons become possible. Tests are administered and scored

in a manner similar to the semi-automated procedures. The results are

stored electronically as well as in the cumulative folder, thus per-

mitting the possibility of more easily retrieving and utilizing these

data.

1.5. Career and College Counseling

Frequently the information on which students base their post-high

school plans is obtained informally, in a non-systematic manner. The

high school does provide career and college information, through sucb

programs as "career nights" or "college days" in which representatives

talk to the students. Additionally, job description pamphlets and

college catalogues are available for the students. In many schools,

post-college plans are discussed with counselors or in home rooms

throughout college careers.

Counseling the student about his post-high school plans often

uses aptitude and interest tests. The scoring and recording of these



-20-

tests is similar to the procedure for stavdardi .ed achieverner. rest

reporting.

Currently, -here are several projects und-nrway which are utilizing

computer assistance in counseling. A central feature of these systems

is a computer library or data base of career and college information

along vith methods for its retrieval. One career guidance system asks

Lilo student about nis interests and post-high school plans and then

lists possible jobs matching his characteristics. Then the student may

request additional information about any of these jobs.

The College Entrance Examination Board is developing one such sys-

tem, called the Colloge Locator Service, to give students information

on which to base their selection of a college.

Currt..ntly the student has very little data on which to decide which

college to attend. He may read what the college chooses to tell him in

its catalogue, or he may talk to students attending that college. On

the other hand, the colleges gain quite detailed information about

applicants from their high school records aud College Entrance Examina-

tion Board tests. A collage locator service by providing substantive

information about the college's performance, would help redress this imbal-

ance of information between the colleges and their applicants.

1.6. Master File Maintenance

The depository for the output of all these procedures is the student

master history file, called his cumulative record. Typically this record

is a manila folder with space allo:ated for recording grades, standard-

ized scores and background information of the student. State law may

require that such a folder be kept and specify the minimum contents of

this folder. Appendix B contains the California state law requirements

and an actual sample folder for a student at the end of high school.

Most school districts store this master file as a physical record

and manually update their students' master records. Thus attendance

data, names, and grades earned in courses are all manually transcribed

into the student's record. Some automation of the preparation of data

to be inserted in the record has been carried out. For instance, test
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Table 3

PUPIL PERSONNEL ADMINISTRATIVE ACTIVITIES CARRIED OUT BY SCHOOLS

1 2

ACTIVITY MASTER SCHEDULINC STUDENT SCHEDUINC

INPý7S i. Teacier resources i. 6-ISLCL schuduiu
2. Available romso 2. Student course requests
3- Student course requests

OUTPUTS Master schedule with teach- 1. Class rosters by teacher
er, time, course, and room 2. Individual student
assignments requests

3. Master class schedule

PROCEDURE 1. Manual system 1. Manual system
2. Partially automated 2. Partiall. automated

system s~st m
Computer or tab equip- Computer or tab equip-

ment produces tallies of ment produces cards for each
student course requests, class section. Counselors
potential course conflicts, schedule students and regis-
teacher-loading which may ter students by pulling class
be used as guides to human card from bin or file. Stu-
scheduler, dent cards printed to pro-

duce schedule.
3. Automated system

Student indicates course
request on machine readable
document. Course requests
and master schedule are in-
put to computer scheduling
program which indicates con-
flicts (if any) and prints
student schedule.

PERSONS Administrative school Student, counselor,
INVOLVED personnel data processing
IN PREPA- Assistant principal
RATION

FREQUENCY Once or twice yearly Once or twice yearly
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Table 3

(Continued)

3 4

ACTIVITY ATTENDANCL REPORTING GRADE REPORTING

INPUTS 1. Class roster 1. Class roster

2. Absent students 2. Student grade

01'TP;TS 1 - Recording s3tudcnts' 1. Report of students'
absence in teachers' progress at various
records time intervals

2. Recording students' 2. Ranking of students

absence in central office by grades

3. Master list of absent 3. Distribution of grades
students by teacher

4. Special lists (honor
rolls, failures,
incompletes)

PROCEDURE 1. Manual system 1. Manual system
Teacher sends absence Teacher records grades,

slip to office where master averages them and hand-posts
list hand-posted. Teacher final grades on report cards,
records absences in gradebook. cumulative folder and grade-

2. Partially automated system book.
At beginning of semester 2. Partially automated

teacher receives pack of IBM system
cards containing one card for Teacher marks grade on
each student in class. If a machine-readable document,
student is absent, his card is tab or computer reads and
sent to data processing where prints report cards, gummed

master list o- absentees is labels. Labels affixed to
printed. Teacher records cumulative folder.
absence in gradebook. 3. Automated system
3. Automated system Students record test

Teacher records absence answers on machine-readable

on some machine-readable form, document, computer scores,
student's file is updated records and averages grades,
accordingly, tallies and prints report cards and up-
absentee lists are printed, dates student cumulative

history file. Ranking, dis-
tribution of grades and any
special reports are produced
at time of update.

PERSONS Teacher, attendance officer, Teacher, data processing

INVOLVED student
IN PREPA-
RATION

FREQUENCY Daily Periodic within semester
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Table 3

(Continued)
5 6

ACT IVITY STANDARDIZED TESTING CAREER AND COLLEGE GUIDANCE

INPUTS 1. Nimes of all students in 1. Student master file
schools 2. Career and college infor-

2. 7cý;t pa, keL• s 11U Lion
3. Interest and aptitude tests
4. Student guidance requests

OI.TPrTS 1- Forms for test aaswers 1. Test results
2. Scoring of test1.Tsreut 2. Guidance information
3. Recording results of tests

of individual students
4. Aggregating test scores

at school level
5. Evaluations

PROCEDURE 1. Manual system 1. Manual system
Tests scored, recorded 2. Partially automated system

and analyzed by hand. Students record answers
2. Partially automated system to interest and aptitude tests

Students record answers on on machine-readable document.
machine-readable document, con- Computer scores, records test
puter scores, records tests, results.
for -individual, aggregates 3. Automated system
individual scores for school Computer "data base" of
averages. Individual records job and college information
updated by affixing gummed along with methods for re-
labels. trieval are made available
3. Automated system to student, The computer may

Test scoring, reporting ask student about his inter-
done by computer. Student cumu-ests and post-high school plans,
lative file updated with currentthen list jobs or colleges
test score. Achievement change fitting these categories.
since previous test is charted. Following this, student re-

quests additional information
about any of these jobs.

PERSONS Teacher, data processing Counselor, teacher
INVOLVED
IN PREPA-
RATION

FREQUENCY Once a year Variable
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Table 3

(Continued)
7

ACTIVITY MASTER FILE 1-tAINTENANCE

TNPIITF 1. Initial file data
2. Student master HIP
"3. Updates

OUTPUTS 1. New master file
2. Reports from master file
3. Sgehcted student records

PROCEDURE 1. Manual system
Students cumulative folder

is updated manually.
2. Partially automated system

Updates are prepared on tab
or computer, but are hand-posted
in cumulative folder.
3. Automated system

Updates are prepared on

computer and master file is
updated by computer.

PERSONS Teacher, counselor, clerical staff,
INVOLVED data processing
IN PREPA-
RATION

FREQUENCY Approximately twenty times/year
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scorcs are nrintrol hy -i rnmunt-r on vummed labels instead of being hand-

written. But Lhese same test scores still must be affixed to the cumn-

lative record, q manusl process.

"Theru are a few examples of master records stored electronically,

either on niavnOeic tape or disk. When the student's master file is

sLured in this manner, updating his file bk•comes a part of the report

.cflcration Pruct~nb..g~ulLf1.~ ' f_ Znf

(e.g. grade reporting, standardized testing) to the master file is

1nn~d 1-1.. th'±se recorA_ i n,iatntmrirn11v ""dote-d when the

results of the activity are re:corded. With a fiilly ,automited data sys-

teM, infornation is added to the student's folder as it becomes avail-

able, not at the end of the year o: some other arbitrary update time.

Thus t. student's folder always contains current information, and

accurately reflects the current status of the student. The cumulative

file, which in most schools at present is the depository of historical

information about the student, has the possibility of becoming the data

base for continual monitoring of n student's progress.

One school district surveyed had placed the most recent seven

semesters of each student's cumulative record on a magnetic tape. Com-

puter programs were written to scan the tape for persons fitting par-

ticular characteristics -- for instrnce, location of all those junior

year students who had not completed the health course requirement -- and

the list of persons satisfying this characteristic would be printed.

The district had not developed a general information retrieval system,

but wrote a new program to search for each specific characteristic,

2. Nkodes of Computer access

Nearly all the computer systems that currently exist in schools

operate with a central computer, located at a district or regional

office (or in rare cases, at a high school), to which jobs are submitted,

inserted in a schedule, and then run in scheduled sequence. However,

recent developments have allowed new modes of computer access, and it

is useful to examine briefly the differences in mode of operation this

can allow.
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iL is useful Lo examine Lilt! various modes ot access to a computer

according to two dimensions: access may be either interactive or non-

inLeractive, and it may involve simultaneons ;ccess by more than one

user or exclusive access by ; single 0 s.r-. Table 4 classifies computcr

Tablc 4
MODES OF COMPUTER ACCESS

Non-intprnrcti4e Interactive

Simultaneous
access by Multi- Time-

more than one programming sharing
remote batch

user

Access by Batch Dedicated
one user processing system

Non-interactive access means that the computer user and the com-

puter do not have any two-way communication during the execution of

the user's program. The computer may print various data during execu-

tion, but the user has no way to interact with the computer at the

time of execution. Usually, none of the results of program execution

are seen until after the completion of execution.

On the other hand, in an interactive access system, the user and

program may have a great deal of communication during the execution of

the program. Such systems permit the user to monitor his program

during execution. In addition, the program may include points at which

he enters new data. For example, the user may enter a set of students'

grades in response to a computer request, and the computer immediately

adds these grades to prior grades and prints out the new grade averages

to the user. The important distinction between interactive and non-

interactive systems is the two-way communication that can occur during

program execution in interactive systems.

The other variable used in classifying modes of computer access is

the number of users who have access at any one time.
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In many "mrut-r systems, access to the computer is limited to;

cI)e user at a time- The computer belongs exclusively to this one user

during the execution of his program; other programs do not interrupt

its execution. In a non-interacti e, one-user system or batch pro-

ce-sing ..... u.er... typically :uiprograms to a cer.tralcoc. uti. g

actlaiLy. TIh-se Jobs are run on 6Ce computer in an order established

by a computer job scheduler. The turnaround time (time between job

suU•.UiLLa-i and job compiclion) may be minutes, Vtuuta, or iougeE, but is

ordinarily measured in hours, and sometimes in days.

A one-user system can be interactive, as a dedicated system. For

instani-e, while a program is in execution, the computer operator can

display registers and alter contents of the computer.

Simultaneity of access refers to systems in which execution of one

program is interspersed with the execution of one or more other pro-

grams. The computer jumps from program to program, not performing

execution of one entire program as a unit, but executing portions of

many programs -- either to allow interactive capability to a number of

users as in time sharing, or to allow more efficient use of different

computer components, as in multi-programming. Although multiple user

access to the computer may be generally called time-sharing, the term

"time-sharing" has come to mean a time-shared computer with interactive

remote users. These definitions will be used in the discussion which

follows.

multiprogramming -- non-remote, non-interactive time sharing

time--sharing system --- remote, interactive time-sharing

remote batch -- remote, non-interactive, non-time-sharing, or

time-sharing

In multi-programming systems, the users do not interact with their

program during its execution. Programs are submitted to a certral

computing facility where they are run and then retrieved by the user.

Swapping of execution of programs is done to maximize machine efficiency.

Time-sharing systems are on the other hand interactive. The

user through the use of a teletypewriter or equivalent device has the

computer at his fingertips and may enter programs, compile them, edit

them, enter data, and receive output data. There is a central computer

to which the remote users are attached via phone lines and teletypewriters.
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The urer ca i the anepit ,cnd t heon heel T: "n rorin-g h Is proprnm (ýr

data on the teletypewriter.

Remoat e benech us,;erq arc I inked to the ct;;putcer via phone I toes as

,7"-.. .. : :-:Cd .,, rcmcn tc. us Cr bi-L;t. L,1, at 4 -h 1 r,.iTh e t :no)Isc
igt•" ,.mf- The -utp,-L may I)(o rer-urned uo tim, via mossqon?,ter, or It.1irough}

his remote terminal , depending on the amount. of output and tho rapa-

] Ii L.V 01 il.,LU L11ii li . k11clOt; L u rIL Ur " L Wi L11 e j) rog ram dul tng

I [: \(X'clti['Ofl.

rlie I recent ly, comnuters were restricted to access bv one urser.

v'',new no, most computer instrallations operate in this mode. Hlowever,

r(icnnt deve1 pments in computer.es and sys;tems programming, have imade

pos b Ic esimultaneous access by many users, and with appropriate systems

programmrnmlg, an interactive mode. A number of commerciai] Leerlices

now offer time-sharln a:1 d remote batch operation via telephone lines,

with the reonote user Iaving. na teletypewriter or card reader icnut , and

tel etvpewriter or line prirter output.

A rcmote totation with ':ard reader Uiput, printer outlput, i•ner-
act ive capahili.ty through a typewriter, and magnetic tape and disk

f lo sto-rage at the central computer has of1,1 tee]. Vely thie esentiniI

capabilities of Lhe cenLtal computer dimret ly accessible to him in

t1110 and s 0C . Perhaps e(ally impor-tant , lie has capi tiLI e,,pendituraes
on 1 y for his temi:Inat couipiuent, -.ind pays computer cos, through ueor

tti r egos;,

3. :LISTORIES OF TIREE PROJECTS

3.1. California Total Education Information System (2, 3, 4)

The State Pilot Project in Education, carried out by the Richmond

Citv Schools under NDEA Title V grant in 1960-1963, was the first

phase of a broad state program aimed at providing integrated data

processing in the state of California. It was principally a feasibility

study involving field testing of a pupil personnel package in five

school districts. The conclusions drawn were that "many districts,

many schools, and many educators can get together and work out a
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suc'essful data processing system. They can develop applications that

;are not only feasible and workable hut really efficient. . ." (4, p. 139).

The second phase called for establishment of two Regional Centers

J- Sacramu!iLo and Vuntura, which were funded by the USOE. These centers

were org,,aniized to develop prototypes ot computer programs for use at

vucjional data processing centers to be established later. By the com-

plerion of the project in Juae 1965, packages for scheduling, mark

reporting, attendance reporting, test scoring and reporting, and

guidance counseling services were operatinnal.

Using tho promising resultts of thece two centers as guides, eight

additional centers t.ere funded in 1965 by the State Department of Edu-

cation and by a USOE Title III grant. In 1968 nine of the original

ten plus three new centers were in operation. These centers arc located

in Ventura, Sacramento, Fresno, Kern, San Marco, Contra Costa, Sonoma,
Sin Francisco. Santa Clara, Riverside, San Diego and Los Angeles (3, p. 8).

The passage of Assembly Bill 1610 (1.0) iii 1968 provided for the

establishment of the California Educational Information System within

the Department of Education. The bill. does not specifically state that

the regional centers will bc responsible for the execution of the sys-

L-"- Presumably, they are the intended places for execution of such

a project.

Currently the only operational package at the regional centers is

the pupil personnel package. The projected date for operation of the

business package is late 1969 (for further information, see reference 3)

FEATURES OF THE PUPIL PERSONNEL SYSTEM

Six functions of this system are described briefly below:

3. 1.. Scheduling

The master schedule is prepared by a human scheouler with tallies

of student course request providing him rough guidelines. From these

parameters and from teacher and room constraints, a master schedule is

prepared. The student requests and master schedule are inputs to the

scheduling program which attempts to schedule all students with the
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minimum nummer ot conflicts. The conflict list is printed and the

human scheduler must adjust the schedule in light of these problems.

UsuaLly three passes through the program are needed to reduce the con-

fll'cts to accoptable proportion. Finally, class rosters and individual

sLudjit sclichedules are prinred.

3.1.2. ALLundance AceunuiIint&

Schools maintain attendance renorts on prenrinted forms and send

these to the regional centers. From these forms individual student

attendance reports are generated and an analysis of irregular attendance

records is made.

3.1.3. Grade Reporting

Teachers record their students' grades and comments about per-

formance by checking a preassigned numeric code on a preprinted machine

readable form. Grade reports are generated and distributed to (1)

parents, and (2) (in the form of gummed labels) the students' cumula-

tive folders. A variety of statistics are produced from these grades,

including distribution of marks for each class and teacher, and a

listing of students receiving failures and incompletes.

3.1.4. Standardized Test Reiortin

There are four phases to the test reporting section.

(i) Prepatation of test packet. Each student's name is prepunched

into his test answer cards and these cards are assembled with testing

materials.

(2) Scaring of tests.

(3) Recording and distributing test scores.

(4) Printing state-required tests results by district.

3.1.5. Guidance Counselin

A record may be produced for each student containing a summary of

courses, standardized test scores, grades, and earned credit. This

function is not available from all centers.
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Ml.6 Matr File, Maintenance

Thsfunction creates and updates the student master file,

consequently it receives and transmits data from all parts of the

system -- -scheduling, ntnendance aiccounting, mark reporting, test

reporting, and guidance. A de-sciripion. of the- ccrntents of trbn scrhool

student master file is given in Appendix A.

.EQUIPMENT AT CENTERS

ay~e of Euipment Number Installed

Honeywell 200 4

Honeywell 2200 1

IBM 360/30 2

IBM 360/40 2

Ftu4ndi ýrangemcnts

Most of the centers were begun with Title III funds. At least

three of the centers are! heavily supported by county funds.

Approximate Cost Pler PupJA

The range of prices charged by the regional centers to local dis-

tricts for the pupil personnel package is given in the cable below

(reference 3, Table 7, page A-9).

Secondary Elementary

1967-68 1968-69 1967-68 1968-69

$2.50-4.00 $2.90-4.67 $1.00-1.50 $1.25-1.75

These differences in prices are due. somewhat to different services -

for instance, some centers did not offer the guidance counseling pack-

age (function 6). The purpose in presenting these numbers is to give

a range of prices charged for the pupil personnel functions.

The prices, however, refleec only a portion of costs. The San

Diego Regional Center, for example, which charged a price of $3.00 per
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pupil at the secondary level in 1967-68 reports 19,000 pupils served

with an "approximate expenditure for pupil personnel services" of

$159,000, or $8.37 per pupil (reference 3, Tables 3 and 4, pages A-5,

A-6). Even these costs must be treated with caution. A center's

estimates of expenditures did not include the subsidies in the form

of free services or rent-free facilities from county. Centers did

not keep detailed cost records by type of service provided, therefore

the proportion of expenses accountable to pupil personnel. is only

estimated. It is also not clear just how fully regional centers are

used by those districts which participate in services, and pay for the

pupil personnel package. Some of the services are at the option of

the teacher, counselor, or school, and use may vary widely in a dis-

trict. None of the four districts visited in the Los Angeles area men-

tioned use of the Regional Center, though some are counted by the

Center as users.

3.2. Area Education Information Center

Franklin County Schools, Ohio (5, 6)

For several years, the Franklin County Educational Data Processing

Center provided pupil personnel services to 30,000 pupils using unit

record equipment. The price charged for these services was $1 per

elementary student, $1.50 per junior high student, and $2 per secondary

F student. To meet demands for service from an increasing population,

the unit record equipment was replaced by a computer. (No detailed

information was available on the configuration.) The support for this

installation came originally from Title III funds from the U.S.O.E.

FEATURES OF PUPIL PERSONNEL SYSTEM

3.2.1. Schedulinj

Each school receives student course election cards on which every

student prints his course requests. These requests are then keypunched

and run through a program which produces the number of requests for

eacn course and a course conflict matrix giving the number of potential

conflicts between courses. From these two outputs the human scheduler

I-
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has good guidelines for making up the master srbhAule. After +r"-
4

,p

up a proposed master schedule, it is keypunched and goes into the

erhiduling program ilonr- with the student election cards. Scvcral

runs tL!rougL LIti pLogram are us5ually seeded Lo obcain a usabic schedulC.

Among the reports generated are course master listings, conflict re-

ports, room, teachet ind pjrLcd loanl and masLer iist by period.

Based on these reports the scheduler may want to juggle the schedule

in certain directions. The final run produces student schedules, class

rosters, homeroom rosters, study hall input list and study hall ros-

ters.

This scheduling procedure for a given year usually begins at the

start of the second semester of the preceding year.

3.2.2. Attendance Reporting

Daily attondance is kept by the individual teachers in their

gradebooks; only aggregated attendance records are recorded on optical

scan sheets for processing by the computer. The attendance report

presents the number of days present and absent for each student and

the totals for the entire school. These data are saved on an atten-

dance data tape and later used when printing the student's grade renort.

3.2.3. Grade Reprin

Teachers turn in their students' grades on optical mark sheets.

Reports generated from these sheets include

(1) grade reports (with numeric or alphabetic grades),

(2) list of failures,

(3) grade distribution by teacher,

(4) incomplete listing,

(5) ranking of students by grade point average, and

(6) gummed labels for affixing to cumulative folder.

3.2.4. Standardized Test Reporting

No information was available about this procedure.
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"ýu _ing Arc apS•Lsnts

This project was initially funded by Title III USOE grant with

local support from participating schools. Price to participating

districts is as follows:

A one-time charge for all new schools for preparation of
of nsscrr darn ra~rd. $ .5 per student

Elementary Package. $1.00 Der student ,

Grade and attendance reporting
Six weeks or nine weeks attendance report

Junior High Package. $1.50 per student
Grade and attendance reporting including:

Six weeks attendance report
Failure list
Incomplete list
Point average and class rank
Teacher grade distribution report

Scheduling (optional) additional charge: $ .50 per student

Senior High Package.
Total package $2.00 per student

3.3. Norwich Free Academy (1)

Norwich, Connecticut

FEATURES GF PUPIL PERSONNEL SYSTEM

An IBM 1401 with disk storage is used to provide pupil personnel

services. The various components are described below.

3.3. . Scheduli

Course catalogues are distributed to students along with program

cards for recording of course choices. These cards have the student's
name and identification prepunched. The students write down the course

number and title and return these cards for keypunching. The punched

program cards provide preliminary course count and section data for

use in formulating the master schedule.

The previous year's master schedule is stored on disk and is ana-
lyzed for teacher load and other paremeters. Modifications on the

basis of these outputs and the new student requests are made. Usually
75-80 percent of the previous year's master schedule can be used again.
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Student scheduling or sectioning is done by matching the student

course requests against the master schedule. Class lists, student

schedules, class seat counts are printed as part of the scheduling

program.

3.3.2. Daily Attendance

Each homeroom teacher receives a punched card for all students in

the homeroom. A student's absence is recorded by removing his card

from this file and sending it to data processing center. From these

cards the 1401 prints a daily attendance report, produces a punched

card which notifies the parents of their child's absence. This card

is signed by the parent and used to readmit the student to classes.

3.3.3. Grade Reporting

Cards with student's name and course identification are prepared

for each class. These cards contain prescored positions which corres-

pond to actual grades to be given. Using a stylus, the teacher punches

out the appropriate mark. Class ranking, honor rolls are printed as

part of the grade reporting procedure.

3.3.4. Standardized Testing

This function is currently not aided by the computer.

3.3.5. Master File Maintenance

Apparently the student's cumulaetive record is not maintained on

magnetic tape, but is kept in a physical record.

Approximate Cost Per Pupil

No information was available on the cost of this system. Rough

estimates could be made by knowing the cost of the 1401 system. This

system together with supporcing equipment, costs about $50,000 per year

after an educational discount. Supporting personnel costs are probably

about $20,000 per year. Thus hardware and personnel costs are in the
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neighborhood Df $70,000, or about $20 per pupil per year for a student

population of 3200. The computer, however, is used for other purposes,

including student instruction in computer use, so that not all costs

should be allocated to this purpose.

4. CURRICULAR-RELATED SYSTEMS

The systems described thus far may be called administrative-related

tion of administrative functions. In a few instances, data systems

are being developed which are relaLed to other functions. One example

is Westinghouse Corporation's PLAN, a curricular-related system. The

goals of this project are the provision of instruction on an individual-

ized basis by providing a constant monitoring and feedback of the stu-

dent's progress. A computer is used to do the planning, organizing,

and recording of the student's progress. The curriculum is subdivided

into units with specific learning objectives. When a student thinks

he has ,nastered the material he takes a test and upon achieving a

satisfactory score on it may proceed to the next learning unit. The

testing of the student, and a list of what materials are next appropri-

ate for him to use are provided by the computer program.
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III. THE DESIGN OF INFORMATION SYSTEMS FOR MULTI-LEVEl. DECISIONS

Iifo:nmacion sv:rcns for ducationas decOrs!•1ns cLn 1u11 1, !i) the

data systems currenrtly eing impiemelied Lit siuwI Whu. LUC"' system.;

are appropriately designed. The problenms in desiign irivnlvo peveral

points:

1. Technical problems arising from differences between the locus

at which data are generated, the locus at which the file ij maintained,

and the locus at which information is needed for decisions.

2. Problems of control of and access to the information.

3. Problems of compatibility of data from different schools or

different school districts.

4. Problems of missing information: data not ordinarily obtained

or filed for administration purnoses, but necessary for decisions of

various types.

5. Problems of information aggregation, analysis, and presentation.

This section will examine each of these problems and outline the

requirements of a system which will provide information at multiple levels

for educational decisions.

1. THE LOCI AT WHICH DATA ARE GENERATED AND FILES ARE MAINTAINED

Section II examined the various activities involved in generation

and maintenance of student information. 'n Peneral, these data are

generated at either the classroom level • at the school level, and

files are maintained at the school level. In some cases, individual

student records are maintained at the district level, containing

selected information from the student record maintained at the school.

The automation of student record maintenance will make this pattern

more frequent in the future, where computer hardware exists only at

the district level. This student information, maintained at the school

or district level, is in unaggregated form. Thus, to refer to Table 1

on p. 4, it contains information of type 7 and sometimes 1, useful

only for decisions about particular students independent of educational

environment, and sometimes in particular environments (e.g., how well

a student is doing in a given track).
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StudELt per Formance data are also maintained in aggregated form at

higher levels (district, state), giving information of types 3 and 9

in Table I. Howeve:, sC long as these data are not associated with

informatLion about the educational environments, they do not provide

information of types 4, 5, and 6. which is probably the typo of infor-

mation most broadly needed for decisions, as indicated in Section T.

Certain data on student performance are generated at higher levels.

Machine-scored tests are ordinarily scored at a district level or higher

(and sometimes by an outside service contractor). Information on post-

school activities, in education or in occupations, is generated outside

the school system, either in college or places of work. Because such

data are not generated within the school system, they ordinarily do

not enter educational records, even though they constitute valuable

information to the school concerning the per-nrmance of its products,

and thus indirectly its own performance.

In addition to student performance information, other information

is necessary for educational decisions. In Section I, a second kind

of information was discussed: information on the educational environ-

ments to which the student is exposed. Probably the most important

aspect of the environment, in the current organization of schools, is

the teacher. Information on teachers is ordinarily maintained in files

that are wholly unassociated with student-performance files. Most data

on teachers is maintained at the district level, where hiring occurs,

rather Llhan at the school level. Only the teacher performance data

subsequent to hiring are regularly maintained at the school level --

and such performance data are ordinarily of little use, recorded onl>

during an initial probationary period and based on vague criteria, sub-

jective judgments, and inadequate observation.

In many school districts, howcver, objective data on teachers is

obtained at the time of hiring, through the employment application form

and standardized teacher examinations. Such data constitute reasonably

good measures of asparts of the environment to which students of that

teacher are exposed, and with appropriate linking of data at different

levels, can be used for such a purpose, providing information of types

4, 5, and 6 in Table 1 on page 4.
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I)ata on other nspects or the educarional environment of a ci-t,

such an the curriculum and textbooks to which he is exposad, the size

of classes. school equipnm,,nt and facilities, and expenditure infos.sa--

tion, is gern•c'da" :nit.hr the ,ch,'l. or 1-l1rrlct 1 l, e nd 7n-0 ,fsinrd

.iL Lhe (libtsilric ao0 sý,jate O CI ILC U'. LULP tU it-,U LU U)' -,tLrL ý1ý

meArts of edhInAtion (erincil pal 1. ey:pendiritres, hut also aggregate measures

U11 uLdeL ItLeMb u as av' -ragoums±z: L.L1W
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various equipment) arc aa.ajned well; information not required by
the state is less wcl[-naintaincd. All such -nforratino is mainrainu-d

fully separate from student records containing student performance data.

Consequently, explicit linkages of these data to stude.nc performance

data is necessary if the information is to he useful for educational

decisions. When suchi linkage is made, the information that can be

generated Is of types 4, 5, and ". in Table 1.

An overall tabulation of types of data gencrated and maintained

relevant to educational decisions is given in Table 5. Trw rows, of

the table show types of data that. are geaerated, and the column•, show

the locus which is the source of the data, and the locus at wihich

files are maintained in unaggregated form. The Letter "S" is used to

indicate the locus at which the data originate, and the letter "M" is

used to indicate th, lnoc.uS at which the data ;re maintained in unaggre-

gated form. Subscrtpts are added when che data may oriFtnate or be

maintained at more than one locus; and parentheses in three cases around

"M" indicate that such sstrato,.ancc sometimes occurs, but is rare. Dhc

right-hand column of the table shows the adequacy with which files are

maintained for each type of data, with 0 indicating no maintenance, and

I indicating fully adequate maintenance. The estimates are very rough,

and give a combined indication of the frequency with which such files

are maintained, and the quality of the data.

The table shows where problems arise at this stage: when data

files are maintained at different locations than those at which the

data are generated. This involves a physical transfer from one location

to another: from the classroom to the school's administrative office;

from the school's administrative office to the district administrative

office; from the district administrative office to the state department
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TABLE 5

Generation and maintenance of data necessary for educational decisions
related to student performance.

Locus of data source (S) and file maintenance (M)

Adequacy
Homeroom or State or of File
Classroom School District Federal College Maintenance

Student Data

Background S M1 (M02) 0.6

Course Schedule S, M 1.0

Semester Grades S M1 (M) 1.0
I 1, M

Within-Semester Grades S 0.0

Attendance S M 1.0

Standard Test Scores M1 S, (M2) 1.0

Extra-curricular S M 0.5

Secondary School Perform-
ance (Elementary)

College Application
(Secondary) S, M 0.5

College Admission
(Secondary) 0.1

College History 0.1
(Secondary) 

S

Work History 0.0
(Secondary)

Teacher Data

Background, preparation S, M 0.8

Application Test Score S, M 0.5

Course Schedule S, M 0.5

Performance Ratings S, M M2 0.5

Salaries S, M 1.0

Program Data

Textbooks, Curriculum SI S2  S3  0.0

Pupil-Teacher Ratio or 10
Class Size

Library and Other Equip. SI mI S 2* M2  0.8

('Irr(ent and Capital Expenditure-, S, M -.
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of education; '-om the state department to the United States Office

of Education. The transfers from one location to another are most routine

when they are upward along an organizational line of authority, within

the school district. They become more problematic when they are upward

to a higher level of government, but this becomes rather routine when

the higher level of government makes funds conditional upon receipt

of the information, as do state education departments. Where the

transfers become most problematic, however, is along a path that is

neither of these. As a simple example, elementary schools very seldom

receive information on their students in secondary schools, even when

the secondary schools are part of the same school district. Such an

information flow requires either transfer of information up from the

secondary schools to the district office, and then back down to the

elementary school from the district, or else across organizational

lines, directly from secondary schools to the elementary school. Other

examples of problematic transfers are data flows from colleges or places

of employment to high schools (except for the original application to

colleges, for which the high school must send transcripts). Such infor-

mation is important for examining the longer range performance of stu-

dents, and thus through analysis the effect of the school upon him.

Yet such data are rarely obtained, except for special projects in which

the school follows a particular year's graduates for a short period of

time. These transfers of data in directions other than upward along

authority lines are rare, sometimes because they are technically more

difficult, but also because there is not sufficient organizational

incentive for them. There is, however, a balance between incentive and

technical difficulties: if the incentive is present but weak, a reduc-

tion of technical difficulties can greatly ircrease the data flow.

It is in this context that a recent development in technology is

especially relevant. Probably the most important development in com-

puter technology in the past several years is direct access to remote,

electronically stored files by multiple user3. This development, which

involves the use of time-shared systems and remote input-output equip-

ment, has been described above, in Sect.ion II. Such a system is

ideally suited to dispersed data-origination and data-use described in
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Table 5, and implied by any multi-level information system, for it

eliminates the need for physical transfer of data from one location to

another. Indeed, it is only the existence and economic feasibility of

such remote access systems that make possible a multi-level information

system of the sort under consideration here. Typical "management infor-

mation systems" provide only for upward flow of information along

organizational authority lines, and access to information dictated by

such lines, ordinarily single access at the top, where the "decision-

maker" is to be found. Such a conception of decision-making is com-

patible with the central, single-access computer. In educational sys-

tems, decision-makers should be located at many points in and outside

the formal organization. For such decision structures, remote-access,

multiple-user computer systems provide the appropriate technology.

2. CONTROL OF DATA FILES AND ACCESS TO THEM

The commercial availability of electronic files with remote

accessibility at prices that make them economically feasible provides

a technical solution to data transfer for multi-level information sys-

tems. The problems of control of files and access to them are problems

of a different sort. In an hierarchical authority system, the problem

is resolved by lines of authority: information is accessible from

above, along lines of authority, and only under special conditions

accessible from below or across authority jurisdictions. However, in

the emerging structure of public education, individual citizens, state

departments of education, state and federal legislatures, and federal

agencies, none of which are within the organizational hierarchy, are

exercising claims for rights of access to educational information; and

since public education is ultimately responsible to the public, many

of these claims have the weight of legitimacy. It is far from certain

what rules of access will ultimately emerge as technical feasibility

increases the urgency of such explicit rules; but two patterns appear

as possible alternatives, only one of which is fully compatible with

the multi-level decision system under consideration here. This is the

concept of a disinterested party, outside the educational system and

bonded to insure accountability, acting as an information-banker.
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The Concept of an Educational Information Banker

If an information system of the sort discussed in this memorandum

is to be implemented, it implies a role which is new in education,

and perhaps in society generally. None of the interested parties

who must make educational decisions, from the federal government

down to the family, has a right of access to all information files;

yet all parties have need of information created at other levels

by other interested parties. Thus no one of the interested parties can

legitimately be the repository for the information necessary to each

party. Most of the information is generated either at the level of the

school or at the level of the classroom; but even the parties at these

levels, principals and teachers, need information from other schools

and other classrooms for the decisions they must make. Thus quite

apart from the needs of other parties for the information currently

maintained at the school level, those within the school need a broader

information base for many of their decisions,

Thus a role of "information-banker" is necessary in order to

receive information from various input sources and make available to

each party the information to which it has legitimate access, after

appropriate aggregation and analysis. Such an information-banker must

have a number of functions if it is to carry out such a role adequately.

These functions are very similar to those of a money-banker, although

certain initial design functions, (a) and (b) below, are necessitated

by the fact that such a role is a new one. The necessary functions are:

(a) Create the design for an information system which receives

information from various sources, processes the information in appropri-

ate ways, and provides output information to interested parties.

(b) Assist in the design of any satellite data systems, as in

individual school districts or even schools, to insure compatibility

with, and automatic inputs to, the information bank.

(c) Monitor inputs to the information-bank from each source, to

insure quality and quantity of information.

(d) Maintain necessary information bank or files, with security

against illegitimate access.
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(e) Provide to each of the interested parties that information to

which it has legitimate access, after processing to make it relevant

to the decisions of that party.

This role will necessarily evolve in some ways that cannot be

presently foreseen; what is important is the basic concept of the role:

a disinterested party, who receives input data from sources at which it

is generated, protects this information from illegitimate access, pro-

cesses it and makes it available in useful form to aid decisions of

various parties. There will undoubtedly emerge institutional safe-

guards to such a service just as in the use of banking: bonded employees,

insurance against violations of security, and similar mechanisms. How-

ever, the conflicts of interest and security problems are not the most

critical ones in development of this role; most of the information is

not of interest to those parties who will not have legitimate access

to it. The most critical problems are the technical ones of develop-

ment of appropriate procedures for assuring input, analysis, and pre-

sentation of information so that it is available and useful for educa-

tional decisions.

The second possible pattern for information systems in education

is a steady movement toward centralization of information, first at the

school district level, then at the state and possibly federal levels.

Sophisticated data systems, with large capital expenditures for computer

equipment, cannot be designed and maintained at the school level, nor

at the level of the small district. In addition, the demand of higher

levels (state and federal) for performance, program, and expenditure

information to aid their decisions exerts a continuing pressure for

centralization of file maintenance.

The consequence of such a drift toward centralization of informa-

tion is a steady erosion of power at lower levels within the educational

system: the teacher relative to the principal, then the principal

relative to the district superintendent, then the district superinten-

dent relative to the state superintendent, and finally the state super-

intendent relative to the United States Office of Education. The

resentment of each level toward the increasing demands of the next
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higher level for information is already apparent: the state education

departments toward U.S.O.E., the districts toward the state, the prin-

cipals toward the districts, and the teachers toward the principal.

Despite this resentment, it is the new demands of those outside

the educational hierarchy for information about performance -- parents,

state legislatures, Congress -- which makes the emergence of the new

role of information-banker an especially likely one. For there are no

grounds within a bureaucratic organization for legitimacy of access to

information except upward along the lines of authority. In contrast,

those outside a public bureaucracy who individually constitute its

involuntary clients can demand certain information that directly affects

them (such as performance information concerning their child); and

those same persons, collectively constituting the owners of the public

bureaucracy can, with even stronger claims to legitimacy, demand more

general information about the performance of the organization, through

their organs of representative government. It is through these channels,

that is, through legislation, that the rules governing availability,

access, and control of information, and the role-definition of information-

banker should emerge. Legislative committee is probably the most

appropriate arena for the interests of various parties to shape the

rules under which such a system should operate.

A note on security procedures in time-shared systems: One of the

major problems that must be solved in any computer system with multiple

access to a set of files (a characteristic of all time-sharing systems)

is that of file security, restricting access to a specified set of

users. Commercial time-sharing firms have developed rather elaborate

security systems, for some of their users file information that could

be of great interest to other users. These security systems take either

of two general forms: systems which restrict file access to a par-

ticular set of terminal devices, which have identifying codes built

into the hardware; and systems which restrict file access to a par-

ticular set of persons, independent of the terminal device, who may

unlock the file through use of a particular code word, entered into

the input device. The first is comparable to a physical lock opened

with a key; the second is comparable to a physical lock opened with a
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3. COMPARABILITY OF DATA FROM DIFFERENT SCHOOLS AND SCHOOL DISTRICTS.

Many of the fruits of an information system of the sort under con-

sideration here cannot be realized within the confines of a given

school district. Yet at present, it is only within the confines of a

district that data comparability is maintained, because each district

is a distinct administrative unit. Because of the pr,-_-ure toward

information-flow upward to the state level, increasing compe'rability is

being Oeveloped among districts in a state. This is part of the general

pressure toward centralization described in the preceding section, and

will result in increasing informaEion--access from -'.ive, but not down,

across, or outside the organization.

Yet if teachers, principals, district superintendents, and parents

are to be able to use such an information system to aid decisions, data

trom a number of classrooms, schools, and districts must be brought to

bear on the decisions. As was indicated in Section I, each of these

parties makes decisions involving the second row of Table 1, cells 4,

5, or 6. This row of the table use- ir.formation about characteristics

of educational environments in relation to student performance. By

its very nature, such analysis requires information from many different

environments, and not a particular environment, as in row 1 of the

table. At the lowest level, information is necessary from many class-

rooms, to enable abstraction of characteristics of the classroom environ-

ment, and relate those characteristics to student performance in these

classrooms; from different schools, to relate school characteristics

to performance; and from different districts, to relate characteristics

of programs and curricula that differ only between districts to
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performance. Information most important to the party at a given level

is information concerning that level across environmL.-ts with different

character! stics.- The teaclepr needs information about ef fects of class

activity characteristics which may differ from her own; the principal

needs information about: effects of school characteristics; and the
S...... •" • • . bou"" 2f•fects-• c program.

characteristics that differ only between districts.

Tn P-t-nblish1 such comprnbfflri1 tv rpnniires2 nn imfnnnt-inr, vsyfvn

that transcends districts, such as that implied by the information-

banker concept discussed above , or by the regional data systems in

California, discussed in Section II. The technical and organizational

problems of developing such data comparabil.ity are not unique to the

system under consideration; their resolution will follow upon the

establishment of an organizational framework by which a multi-level

information sTstem Ls to he implemented.

4. MISSING INFORMATION

The data which are best maintained in schools are data on student

performance. But an information system appropriate to educational

decisions requires merging performance data with educational environ-

meLt data. Data on educational envirouments is data of the sort listed

in the bottom parts of Table 5: data on teacher characteristics,

program, curriculum, and facilities characteristics. The maintenance

and processing of those data were not discussed in Section II, because

of the limitations of the present investigation, and because the

patterns of data maintenance are more variable among districts. But

in implementation of a multi-level decision system, detailAd considera-

tions of those data, and the means by which they can be merged with

student performance data to bring information to bear on educational

decisions at all levels, is necessary.

In carrying out such design, it will become apparent that certain

data necessary for decisions are not regularly maintained. For example,

in many districts, information on size of each class is lost after
the current semest~er or year. Other types of informatlsý&:• not even
be obtained at any time. For example, certain family background
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intnrmation such is father'r occupation is often obtained only at one

point in the child's school history, and never updated. Parents' edu-

cation is obtained in fewer systems, and by methods which provide

once In b ;1 iabi" ity.

SL.ill ulher information may never be obtained as part of admini-

otrrnrive data systems, though it is valuable for a multi-level infor-

iiL iun syS LmU. Regular surveys 0t teacher morale, for example, are

almost nonexistent in school systems. The obtaining of such data for

input to an intormation system is highly problematic. It will very

likely not be generated unless mandated by a governmental authority,

such as a sta.te legislature; and it very likely should iiot be, unless

one of the parties to education can make a strong enough case for such

information to bring about such governmental mandate -- for the genera-

tion of such information is an administrative burden which should not

he undertaken on a regular basis unless it is a definite aid to educa-

tional decisions.

In general, it is sufficient at this point to b alert to the

problerc of missing data, and the fact that the problem is not auto-

matically solved by 3 remote access multiple-user data system. Certain

standards for quantity and quality of information must be established

through negotiation by the various interested parties.

Another kind of missing information is information generated out-

side the public school system, such as information on work experience

and college experience. Such information is of direct intero•,t to

principals and superintendents; it provides information on the strengths

and weaknesses of various school curricula on which further education

or work performance is based; and it provides information valuable for

guidance of students currently in school.

Although college records of students are not conceived as a direce

part of the information system under consideration here, information

from college records could be incorporated for most students who attend

college. Most college attendance is within a short distance from home.

The Lncorporation of graduates' performance in nearby colleges into

iniormation systems of the sort considered here is certainly feasible.

More generally, the automation of administrative functions in colleges
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will make far easier than at present the automatic reporting of student

performance back to high schools. A few colleges currently make such

reports; undoubtedly, the number will increase.

Reporting of high school graduates' work history is problematic,

and at first would appear impossible. However, it is possible to ob-

tain earnings histories for grouns of high school eraduates from the

Social Security Administration, using procedures which prevent identi-

fication of individuals. At least one research project has used this

method ro examine emploý ient and income histories of graduates of par-

ticular high schools (13). In a multi-level, information svstem main-

tained by an information banker, it is likely that procedures for regu-

lar reporting of earnings for groups of graduates (grouped according

to criteria of interest to the schools) could be established.

5. AGGREGATION AND ANALYSIS

Only 'or information on the performance of individual students,

in col'-,'m. 1 of Table 1, which is necessary for decisions about individual

students, is performance data in unaggregated form required. And only

for information about the success of particular educational environ-

ments, in row 1 of the table, is environmental data in unaggregated

form necessary. Data which are unaggregated both on the performance

side and the environment side are useful only for decisions requiring

information of type 1 in Table 1. Y,t files as Mailcained and used

by schools are unaggregated on both sides, for example, a student

cumulative record which shows his performance in a particular class.

This limits the usefulness of such a record to decisions involving

that student in that class. For many educational decisions, informa-

tion on particular students or particular programs is nor necessary

nor even relevant. Information must be at some stage aggregated before

it is relevant to decisions that go beyond individual students or pro-

grams. The questions, then, concern the stages at which aggregation

should occur, and the methods of aggregation. The usual pattern of

information-aggregation in school organization at present is that

information held at a given level is aggregated to the level just below.

Schools maintain data on individual student performance; districs



ma L~at perftormaicc daLa aeregated as school averages; states maintain

i'rf r d-,•xc- it:leg ;tgated ani- di strict averages;. This rule of thumb

holId,, as e•el for data on educational environments: schools maintain

data on class sizes; districts receive and maintain Gala on average

ciass size by chtoo!; states maiintain data on average class size by

district. Whlen iaLormation is released to the public, it is in the

form of school averages when released 1b the •istrrir.r rand dinrrr

averages when released by the state. (Infcrmation is ordinarily not

released by the :school principal except for individual student infar-

mation to the parent, for he usually has no authority to do so.)

A second characteristic of such data-aggregation is that it is

nearly always carried out separately for individual variables. For

example, student performance data are aggregated to give an average

score; and class size is aggregated to give average class size. When

data on state-mandated tests in California were published in 1968,

district percentile test scores at grades 1, 3, 6, and 10, percent

minority students in the district, and pupil-teacher ratio in the die'-

trict were listed for each district.

This mode of aggregation is of extremely low utility for educa-

tional decisions. As a simpi-, example, the percenti~le test scores at

grades 1, 3, 6, and 10 repertel' in California invite inferences about
changes in performance over the years of school between grades 1 and

10. For example, in the published California data in 1968, Oakland

had percentile scores of 49, 40, 33, and 31 at grades 1, 3, 6, and 10.

Th~e inference of a decline in erformance is invited by these scores;
but the apparent decline could be entirely due to other reasons. If

parents of high-achieving students moved out of the city as these stu-

dents approached junior high and high school age -- a not unlikelv

possihlblly -- an aggregate result of this sort could be obtained Lven

if the percentile scores of those who stayed in the Oakland system

were increasing in percentile score over grades 1-10.

Such presentation also invites unwarranted inferences about effects

of educational environments upon performance. The presentation of

average pupil-teacher ratios in juxtaposition with average performance
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scores invites unwarranted inferences about the effect of pupil-

teacher ratio on performance.

The lack of utility of data aggregated to the level just below

and on a variable-by-variable basis means that for serious inferences

about effects of school environments intended to be useful for policy

decisions, special "research projects" are necessary, which at great

labor and expense collect unaggregated data on student performance and

environments, and process these data in order to answer the research

questions. If the correct system of data rwaintenance and aggregation

were carried out to begin with, such special research projects would

seldom be necessary.

The technical question then becomes, what is a more appropriate

way for data processing, file maintenance, and aggregation to occur?

The answer is given by attention to two principles. (1) Data on

each variable must be maintained at levels of disa gregation far below

the level to which aggregation is desired, often at the level of the

individual student, whose performance and educational environmen* are

recorded; and (2) aggregation must be carried out by Joint use of

more than one variable.

The design for appropriate data-linkage and file-maintenance Is

discussed in Section IV; in this section, it will be useful only to

give a few examples by which current data-aggregation and data presen-

tation would be improved by correct procedures. As a first examDle,

the appropriate way for test scores at grades 1, 3, 6, and 10 to be

presented (to use the example of published California data) to allow

inferences about decline or gain over the years of school is through

a method of population-standardization developed by demographers.

Although we will not go into technical matters in detail here, it is

useful to give the outline of the way such a method operates, to give

a feel for the disparity between current methods and correct methods

,
One effect of this would be to put academic educational researchers

largely out of work. This is probably as it should be, for many such
researchers in the end ignore the policy questions and examine "more
interesting" questions which lead to academic publication.



For eýach student at grades 1, 3, 6, and 19, the school has a

-grade-i---test-scure--ou-a-.i -sco-parabie -to-that -repcrted -for-curren --.-

grade 1 students. If the percent of current grade 1 students with a
score of Y is XI%, and the ptrcenrt of current grade 3 students who

- had a score of Y on their grade 1 tegt Ig x. %' tbhen in creation of the
-3

score of each of those who had a grade 1 score of Y two years ago is

scores will be a population-standardized grade 3 average which is based
_ :-• _ an adstrihution of past grade 1 ý,cort, t.,dIeLical to the distribution

" of current grade 1 scores. Carrying out a comparable standardization

at grades 6 and 10 will give averages at grades 3, 6, and 10, based
a On a population with grade i test scores comparable to those currently

at grade 1. Inferences about decline or rise based on school averages

could then be appropriately made. If grade I test scores for current
-_ .grades 3, 6, and 10 do not exist, then a similar population-standardization

could be carried out using other characteristics of the students for

which data exist both on current grade 1 students and current grade 3,
6, 10 Stude$ts, characteristics such as race or father's occupation.

"There is, of course, a conflict between the aims of aggregation

-tO pprsnt the actual current state in a classroom, school, or district,
S..... --....... a -the -a-ms of aggrega~tion to-allow inference about changes. The

populati-on-standardization described above allows more correct inferences
about changes, but at the expense of showing the actual current state.

This conflict of psutrposes should be recognized, leadinq to the follow-

ing general principle: Each a •regation and presentation of informa-

tmon should be designed for specific purposes, rather than as eral-

purpose datum. The problems are very similar to those in index-construction

A somewhat different test may have been given, but the standard-
ized score cn t•o such tests ordinarily correlates very highly. The
tests should be (and ordinarily are) normed for the same population, and
standard scores (mean - 5.0, standard deviation - 1.0) should be used
in establishing comparisons. A few students will have missing test
scores at grade 1, and should be deleted from the calculation to be des-
cribed. if a standardized test score is available at grade 2 for the
students currently in grades 3, 6, 10, that may be used instead of the
grade 1 score.



in er.nmc4 whirh y-pntirp rlifferept -tandardl~zation and mnode~s of

aggregation in order to be of value for specific u5es. Description

of procedures of Index construction in economics, and references to

I• r ther literature in eoný.ric index construction can be fou.ld Id ..

Er c Ruist (14); and foundations of index construction theo-, may

A e foend an Fri1ch (12>. "

presantation to aid in measuring the perfcrmance ir a given school or

-nin nt to the ~rsr
Measures of School Performance (D-19260-RC).

The essential characteristic of aggregation of the type discussed

above is that it is aggregation of performance data alone; it does not

relate performance data to characteriszics of the educational environ-
ment. Thus it provides information of types 1, 2, 3, 8, or 9 in Table

1, on performance in particular environments or independent of the

environment. It does not provide information of types 5 or 6, which

aid poli.-y decisions about types of programs or teachers.

In order to provide information of types 5 and 6 t is relevant

to geneial policy decisions about types of educational environments,

data processing that goes beyond standardization is necessary. It is

necessary to establish explicit linkage between information on student

performance, and information on characteristics of the educationol

environment. Referring to Table 5, it is necessary to make explicit

use of information in the bottom sections of the table, much of which

is currently maintained in different physical files from the information

such linkage without difficulty arises through the replacement of

physical files by electronic ones, as discussed earlier. The pro-

cedures by which such linkage may be carried out are discussed in

Section IV, 2, which provides a preliminary discussion of the file

structure necessary for such a system.

The establishing of such a file structure is the first step in

processing information so that it is of use to the various interested

parties. Tho. next step makes use of various modes of data-reduction.

The principal characteristic of information systems designed to aid



S...declsiuts 14 -massive Ldta-rteduct•on.- A decision is typically an action

taken from one of two or at most, a few alternatives; Pnnsequently,

for information to be useful to that decision, it must be reduced to a

few pieLes of iniorma-ion, ordinarily from a rassive array of data as

a starting point. Numerous techniques such aE regression analysis,

factor analysis, analysis of variance, item analysis, discrininant

analysis:, -ad o-ther statistical methods comprise the techniques by

which large amxots of data are reduced and brought zo bear on partieu-

-- lar kin-ds of decision questions.

IR.. .



IV. IMPLE•ENTATION OF A MULTI-LEVEL INFOI•IATION SYSTEM

1. INFORMATION NEEDS OF INTERESTED PARTIES

In order to giv, .-.oncrerenp to the way in V. 1,h m-lti-3eve'

information system should be implemented, it is useful ro give some

examples of decisions confronting interegted parties at <itterent

levels, which would be aided by such a system. Consequently, in

the parasraphs beluw, amer n f possible questions faced hy vaziu. -.

parties will be listed. Information on all of these questions can

be provided by a multi-level information system, when fully imple-

mented. Many of the questions, of course, would hardly be answerable

with an information system in early stages of its implementation.

Nevertheless, it is of value to present such questions here, because

an idea of the kinds of questions for which information is needed

should guide the develloýaent of an information system.

Questions are listed below of the sort that confront district

superintendents, principals, teachers, and parents. No questions

are listed for state and federal governments; these questions are -

- general policy questions of a sort similar to those that confront

a district superintendent. In parentheses following each question

*{ is a number referring to the type of information in Table 1, page

4, that is relevant to the question.

1. I. Superintendents

-. 1. What are the benefits and losses of a new mathematics

curriculum, in the long-tena mathematics performance of students

exposed to them? (3)

2. How effectiva in other districts is a remedial reading

program with a special teacher, and for what kinds of reading

deficiencies is it most effective? (5,6)

3. What is the impact of flexible scheduling, as used in other

districts, on the course performance, standardized test performance,

and motivation of students, and the satisfaction of teachers? (6)

4. What is the effect of a program of affirmative racial

integration on performance of students of different races? (5)

-1



i • -56-

5. What are the effects of a curricular innovation introduced

in some districts, such as simulation games in sccial studies? (2.3)

1.2. Principals

1. Of tha various physics curricula in use in surrounding

. .scnoois. -how do they compare wirh raspecr ro ia) Lhe cuuuru VfUL-

ance of students as measured by grades; (b) their effects on

*..... prp�rf~rman• hy~iY e•t, ' meas ~eb . . .ard.. Ze_ t.. anId -

their effects on performance in college physi's! (3,6)

2. What are the increments in reading performance among

students exposed-to aifierent reading -programs used in surrounding

}c.hools, and how do these increments hold up in succeeding years? (3,6)

3. Should teacher A be assigned to high-achieving students

or low-achiieving students? (2)

.. _!-hatijas the difference in learning of mathematics when

"scheduled early in thed-ay, rather than late? k6)

5. What difference in achievement and motivation exists-

- .-i •-between a joint social studies and English course and separate

English and social studies courses? (6)
."........ ........ - -h. ow does participation, in particular extra-curricular activities

affect the motivation, attendance and performance of students with

various types of school records? (2,5)

7. What is the eff ect of a poor grade in one subject cn

subsequent perform2¢ce in othei subjects? (8)

S. How can impending problems for a student be anticipated

S- Dy anearly-warning system'" -- (9)

9. Using school grades rather than standardized tests as a

criterion, are there any characteristics of teacher and student

such that matching on these characteristicb will improve perform-

ance? (5)

10. Does an increa8e or decrease in the level of parent involve-

ment in school activities, as experienced in other schools, affect

the general course performance of students? (6)
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1.3. Tea-'hcis

i. In a 6iven test or set or tests, what items are misaad

"by a large proportinn of the gtudents? (3)

2. What a t- CLara_-tiZiS s C6 LUujite !Ltwm• dy - .

particular student? (4)

In reading, what aspects of matý-emarics are they doing most poorly ._

a z kelerentary level) (2) . ..

4. For the students at the bottom quarter of the clas-

in my subjects, what is their average performance in other subjects

they are currently caking, and in this-subject last year? (2)

5. In a machine-scored quiz devised in conjunction with another

teacher, which of our classes wins in average performance? (3)

1.4. Parents and Children

1. How is my child progressing, not merely in his school

grades, but in his performance relative to national norms? (1)

2. What is the expected reading level 2, 3, 4 years hence for

a student in this school with reading level the same as my chiij1"s

at present? (2)

3. Vhat kinds of supplementary help are beneficial for children

who show a profile of performance comparable to that of my child

(e.g., such help as oral reading practice, mulitiplication drill)? (5)

4. What is the expected grade in algebra 2 in this school for

someone with a given set of grades in algebra 1? (2)

5. What kl'ds of college programs or careers are likely to

be successful for 0omeone with a given profile of abilities and

interests? (5)

6. What has been the average level of performance of students

from this high school with a particular set of grades and college

board scores in a given college? (2)

There is also a set of questions that parents and children would

have if they had an expanded range of choice concerning schools,

programs, and teachers than they currently have. There are a number



cf indicatcios that parents may come to have a greater range of

:.:hoices, through such means as tuition vouchers for attendance at

a school of their choice with public funds, released time or after-

school time for special instruction with public funds; choice of

teacher, subject to class size limitations. If such expansion of

choice did come to exist, one of its most imoort-nt adiuncts would

-be information aids for the parent and child, to give them objective

--information on which to base choices._

7, What has been the performance increment in reading by

national norms of children under various teacher: ; &t my ý'hild

might have next year? (3)

• 8. What is the record of a given school in the performance

increments of its students on nationally-normed tests? (3)

IC--,- 9. What kind of reacing program is best for a child who shows

a performance profile like that of my child? (4)

These questions give an idea of the kinds of problems to which

---cn_- '_ -r=levant for various parties. In order

to move closer to realization of such a potential, it is useful

to examine two aspects of the system: the structure of data files,

. and organization of communication; and the organization of equipment

required by a multi-level information syscem. These two aspects

"of system design will be discussed in the two remaining sections.

2. FILE STRUCTURE AND DATA ORGANIZATION

2.1. File Structure and Code Assignment

There are numerous sources for the data collected and maintained

in an educational data system. These data are typically collected

independently of and in isolation from each other. Yet for many

purposes, the appropriate presentation of these data involves

classificati.jn across sources. One example is the classification

of a student performance indicator, contained in the student file,

by some characteristic of his subject teacher, contained in the teacher

I.
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data file. In order to present this information, the necessary

linkage between the student and teacher data mzst be made.

When these sources are physically stored, this linkage Is

accomplished by the transcription of the needed data from one sovrc.e

to another. This transcription may necessitate re-ordqir4 tlh --

data or casting_ it fn a different format; •_ '"_'r ', .

classification is needed, special projects are undertaken to povide

the linkage.

With electronic storage of data, direct linkage between separate

sources becomes possible without physical relocation. Befiore

describing how such linkage could be impleuvented, a brief discussion

of computer files is in order.

Often in computer applications, the core storage of the computer

is not sufficiently large to store at one time all the data required

for the problem. In this case storage devices such as tapes, disks

or drums may be used ,o augment computer storage capability. A

logical grouping of data contained cn one of these devices is called

a file. These files are organized similarly to physical files.

For instance, all the data maintained for students in a school

make up a student file. Files are composed of records, which are-
the units of the file accessed by the -:omputer at one time. A

record in the student file would typically contain data for one

student. If there are 2000 students in one school, there would

be 2000 records in that student fie..c- ecoras are made up of

variables, for instance the student's na.e, age, mathematics achieve-

ment score are possible variables contained in each student's record.

There may be more than one type of record for each unit in a

file. For example, student data may be in several student files:

one containing academic information, another containing health

information, and a third containing extra-curricular information.

(Alternatively, certain information may be filed by the activity,

with the students who participate in the activity contained in

the record of that activity.) The optimum mode of filing

depends on the principal ways in which the files are accessed,
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Just _ in physirally organized flies. Ho-iever, the difference 11s

in the ease witn which multiple modes of access can be carried out,

in .. .. ..l access± a fhici' L .. .. . .... u...

vf =aEici, auýig, tu..)ptyiri in electronic files, such acciqs is

measured in milliseconds.

.The t S 1.Z 0oz whichi Lhere are records ana the number

of types of records may vary widely in files. In student files,

there are many students, and a single record or a few records per

student, In a file containing school variables maintainsd at the

school, there is only one school, but many records; in such a file

maintained at the district, there are several schools, and many

records for each.

There are a number of ways in which data from various files may

he linked, 1r order to examine effects al teacher characteristics

on student performance with school and district characteristics

controlled, for example, it is necessary to link together records

on individual students, their teachers, their school, and their

district.

Such linkage might be carried out in several ways which

will be dis-ussed briefly. The first and simplest structure is a

totally nested system. If a system is fully nested, so that each

unit at a given level is a number of one and only one unit at each

higher level, then a code may be assigned to each level, with unique-

"ness maintained only within level. Thus for a student in elementary

school in a giver classroom, a student's code may consist of his

code within class (2 digits), a classroom code within school (2 digits),

a school code within district (3 digits), a district code within state

(3 digits), and a state code (2 digits). This provides each student

a unique code within the country, and allows student records to be

linked to teacher, school, district, and state records through use

of the appropriate segment of his identiffcation code. The code

is lon~Er than would be necessary if he were simply assigned a unique

code within the country (12 digits-rather than 8), but the code

for units of which he is a member need not be included elsewhere in

his reccrd.



-n

rutr LXa3~pI, c~.nsicer L~ikig up ttaher, s~z2~ol, d.ist?-i~t,

and state irfcrmation for student 15 in c!assreoo 03 in school 081

r.dis:trlzt 38r iT, st-tc 11cheu~lu codcz w~culd be fQ- rezrdls

at cie various levels:

Student 23 385 081 03 15
T ,1L1 t 2 - 85 i 03

School 23 385 081

D)stric _2 3 385

If a system is fully nested but there is sequential mobility

within it (i.p., a unit such as a student is a member of one and only

one unit at each higher level, but may move from one to another),

then two possibilities are available. The code used in a fully nested

system may be used, and changed when the unit moves, just as an

individual's street address changes. Or a code may be assigned

uniquely across higher level units, between which mobility occi.rs.

Fo: example, if there is high mobility of students and teachers

between schools in a district, each student and teacher might receive
a unique code within the district, rather than a unique code within

the school. With this coding system, linkage of student records

with school records can be achieved in either of two ways: by

containing within the school record a list of the codes of all

students currently in that school, or by containing within the

student's record the school code for the school he is currently

attending. The decision whether to use the fully nested code or

to embed student or school codes in s~huol or student records is

a decision that must be made on the basis of the most frequent types

of use of the records.

Finally, a system may have a structure that is not nested: one

unit may simultaneously be a member of several higher-level units.

For example, a student in high school has more than one teacher a

the same time, but not a fixed number. In such a structure, the

teacher's code cannot be a part of the student code, since the

student has several teachers. In this case, the only solution is

either to incorporate within the teacher record the codes of the

students he is currently teaching (codes which may be unique within

L.



S . .cho, .=.ri:•t. s'ate, cr -atior)- -or to -incorpcrate-within the

student re&ozj the code* of th° teazhers he currently sas (or p.ssibly

both, ir fie stocagz is iess co,1o than the ••t-ca cost of incenveniiert

a~) Tisr~m. r~ a ppri4 ra Z:Z fCZ =-oy f

" • ~t•te activlzite2 whizahe._•r! ejuca--on, sinz2 eac'l sibident aa•i

teacher is engaged in i variable nuvioer cf uctivities.

?.ata from diffaert :11-e5 to* zeLei -; the Ci:1ae c-f s g: rades

and standardized test data to ýhIa-aczcristics of tLht year's teacher

in that coarse. The teacher's recurd c:ntz'ns the teacher's idenzif-

cation code and the characteristics of t.lat teacher. The course code,

the grade earned, the teacher code2, and standardized test reaults

are all recorded in the student's file. The course code would include

codes for subject area, course naae, cour:se section, teacher. Course

sectioa migh€ incorporate ability-levei code, If used. As an examplF-,

the codc or sectton 7 of Eglish 10B, 001-010-07-030, would be

built uD from:

subject area = English = 001
Course name - English IOB = 010
Ccurse section - 7th period - 07
Teacher name - Alice Jonc; 030

In a aimilar manner, a standardized achievement test in t'-e related

area might use the following identification code:

Subject area = English - 001
Standardized test name - TAP-1 - 020
Time test was given - March 69 - 0369

To find the relationship between teachers' characteristics and the

students' grades and standardized test scores, linkage is provided

with these identification codes, using a procedure somewhat as

follows. Find data for subject code 001 in each student's record;

retrieve grade and test information; use last portion of course name,

i.e. teacher's code, as locator of this student's teacher's record

within teacher file; retrieve teacher's characteristic (in this exampie

verbal ability). Figure 1 is a diagram of this linkage.
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Student data I Teacher data

- AS00! "I0 07- 3&-85 i:Gads)j .-- ", . . . . .. . . . .-.. .

H (Characteristics.--
V CV3 i"IC ___V

"Grade earned, --• ..... -

score
teacher characteristic

FIGURE 1

2.2. File Security System

In implementing a multi-level information system, guards

against illegitimate access to data must be built in as part of the

file structure. Files may be designated as public information and
thus accessed by anyone, or files may be designated as proprietary

information with ranges in the amount of access provided. Access
to proprietary information is gained either by typing n a pa]ss rd

or by using a terminal which the system has validated as accessible

to given information.

In one password system, there are procedures for insuring medium

and maximum security. In medium security, the user gains access

by typing the name of the file and the required password(s). A

maximum security file requires, in addition, appropriate answers

to queries posed by the program. For example, (16, p. 3)!

PASSWORD(S) BARKER, FOXTAIL, CREDENZA

WHO ARE YOU? ***9

BOW OLD ARE YOU? NINETY**

MOTHER'S MAIDEN NAME? SMITH

SMITH? JONES

The underlined portions are user's answers to questions. If he had

answered any of these incorrectly, he would not have gained access to

the file he was requesting.

I _.. . . .. . . .. ... .. .. .... .



-r`7' .- ~ - ~r".--

Limits of Access

- -- - Za~svor~prevent 14-auo±d iýý3Le~ss to a fiiL; there r

aQp jions -lnr mtferent-ijimits, -ot access-

14beS Cr t a1m 13y-r epgtc 4JRQ 1T1i ztcIY

___pr9ýams, but m~y not gain accesis tC? Cbe individual elem~zts of

-. -- tefile;-.-The--program-may-comput-e-aver-ýes -or -Hff-erea-es, -for-
-- Mýpl~ -Ad: s-rAARt thte tw the -user.

2. U ,AD ON LY
.,jbe UaeJr may read the data file, list its contezts, and

~cpjnto another 4iLe-
3 UNLM~tEDACCESS

The u.ser -1ay not only read the file, but also change

23. -Qrianizatioxn -of C-omunic~ation

a-au-inf.6imation -yatem -with many-source--points for data and
-many ues,

* -problems. In- th'e -sysr-ea of public ed~uc~ami= in the United States,

there --are ýord mjanly tree~ma4lr types of-s~-urce poIDuts: the teacher

.or_-cau~nsejr, the Rrinctpal or school central of fice staff, and

*the ýsujenr-interdent or -district central office staff. All these

sqo urpoii~ts a pr tia-1 users of inforr.ation fi.om the systemKa4 -wll In additinthee r e;:users ~t the: foral system:?

funtiossometimes for research questions relevant to general

information must obviously be specified in full detail.

Inbeginning such specification, a few basic principles can

beestablished. First, each party who constitutes an originating

souce asa file or set of files associated with him. Second, only

the2eroawho is this originating source, who creates and maintains

this file or set of files, has unlimited access to all portions of it.



Thrd ter ms b atezIopraio-:ro Iile -to 4-ile, -r-eadiai

specified subsets of the inomtofo-rer~ e.ý. ih~

file-) into-,-another file (e.g-., a schc-,-fle-) 1noeaio Pa

occurs at .9eife tirree Thie 'Qperatlcon should be -canir1 _4, 6ýyt

automatically, under procedure.s audited _yph f~io

r -- Frhy-t or-a 11--1 !3Arq -of- A I+ r~rmat !on-, --ti r-h(- e~ id-h e ,3oo-O

through s ecific agregatin& analytical or adrnjnihstrative grogra,

-WhlCich us e fi11ea -Ior~a-riorco .serv-e-.r ie7:uer_-sne~eis-

Tse pr inc ip les are il lusitr ated -in a d4&i4 s~st!

patterns and types of communication-through the Jijfc rmariou ý*Stem.

Figure 2 contairas paths of flow of itqfornmation betwgen )di.

originator and data file. (2) da ta f Ile 'an dataf le4 and ý.{3)_.,user

and data file. The paths axe of the threeý ~ ~ aso~~

to the limits of accers- w~nhiited _access, rea4--pply,&A ony

respectively. Solid lines with axxrcvs In to-t dre~t.ons P_4tnco.te.

unlimited access; long-dash lines 'with a single arrowhgad sran4dfor-

read only acceý3s -where the arrowhead points -to the fdcs tJiatiton fllih,

and finally shgt t-dash Il~ns -with a siqgle arrtowhead re'reseqý u~

only files with the arrowhead pointing to the desatnatiox.. Any_

-flaw--of -data--along -a--long-~dzsh-I-inae -ref ers-.ta- the- autvm-~paticg---------t-----

of a file as a result of a specified procedure. A-short-dash J.neý

represents flow of data which is-uxnder user request. -In -tti Adia~gr am,

the files at each sourcL poinL are represented as a single file;

but in general, there will be several files at every c:ýurce -point

which differ in accessibility.

To exemplify communication along these paths, we may begin

with the principal's office scheduling students f or classes. This

operation, which results in a file entry in the principal's file,
also creates class rolls for each teacher. If each teacher has a

file and a terminal, as assumned in this figure, the class rolls are[ j automiatically transmitted along path 2, from the principal's file c
r ~to the teacher's file a. If the teacher does not have a termxinal

and file, as might be the case in an initial equipnent configuration,

tne class roll is physically transmitted to the teacher, after the

schedule is stored in the school file. Once the class list is



"- -- aL~icd lu4i.v -Lhe Zile,- thisi- ejSlabliahes the iramev--ork tor this- teacher Is�-----

st4deult data file, This teacher alone has unlimited access to this

atude~ot file and nay enter whatever data she deems necessary or

--- appnprate--Xath3). -Not all -the data she-enters-are -accessible

b- rhe ýqchoi -f 1-e ovr the -rincipal. 1he pr1--ipal ha_- =4nsa tc

_S- se-qeptins -af -the teacher's file by- two means. Frt

-InrtOMA-M)6 tor-Spe-ri1al nu-,7ýe a -by'c--th-

Via-path. 5. 'ecoad,. the school file, c, is updated. automatically

vi~ a~h4 W~T- rtanzai f -m e .rePa=4rhe _ris.rLe.

j~aj. diano,~r -pa-th .4-c-ou ts~s of such items as.L gradý reports

ano.,4,atq~4adat rporting. Teacher consultation of Lh~e centrU

-schoolfi'e is crrjO.4qut vi.k path 1, arccrdirag to the rules of

-,~access in -rthe ý&.choo1. The -teachear may also use the -district file via

-pkjth -14 to--ob~tain. information or .more geaeral questions concerning cur-
~ pefa~tne,~ec.. soutline-d qAd~er 1.3. in this

* setio. ~he~eacer ay lsousethe i.orw~tiva banu~ the f ilter for

iftnifma±j1.n fxromi othkr .diatricts, for more general questions (path 13).

Tki isel~ acqepsed by-one.. othrr party, the parents,

--wtA hav-e --941ny. -a ess via -pth 6 to specified portions of the

teache f4tie cnntainin& cextaiD information about their own cldiren.

Thyial he rnt access wo~ld-beý--throi-t4 -teri at the

*infarmation -bank. (In addition, patents have access to more

-ggr-erAl performance information cozce~rning their Chil.d and guidance

informatign__tnyolviag data beyond their own child, from the

information bank-, via path 7. -Upon such parental requests, the

information bank (file f) accesses the school file via read only

access for information on that child, through path 8.)

In an initial system in which teachers do not have individual

terminal equipment, their information on grades, attendance, etc.$

would be kept in a gradebook as at present, and periodically entered

into the school file througt riark sense cards or similar means.

The teacher would use a school terminal for information requests

represented by paths 1, 5, and 6, and might maintain a private file

accessed by a school terminal. If several terminals existed at

different points in a school, full implementation of teacher files

as in Figure 2 would be possible without individual terminals.
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The principal's use of the system would be most intensively

t"hr$agv use of the school files, (which are automatically updated

- via path 4. from teachers' files and via path 9 from district files,

-*" : ..... ... and frcmwhtchbjinformati.-an is automatically transmitted to district

---f•fils.- atd -the-information-bank.) 'Fnr reouesEs Involving information

-- .- - -ftromooh£er schools in -the district, the -nri"CipAL trrpchpq rhe distr!c:.t

--..... - --- --- f ilein us-e- oy-oe,'nd -rrqemrs toI~ng -infb rmt rion n tide

.- . .-- thed.atric-t, t--etaccessesr-the information bank-via tath- 12.

.- superintxendeat -s--of-fice- is as indicated

- -y-the figure, and requires little elaboration. The srate educaton

" -4#-rtrwent's fittes-are periodically updated by district files and

--- pe#ao•.4lyall nsmit state a ministrazive information to those files.

. -• _-r- infonatior-queries for research and

-. .-.... --- •eya~u@ion-purp•sem•asa does the district-superintendent, through

-the informs ýior__sspc, uttng tt't information, to which the bank has

- accss io¶In.%u ri i s-4Qth-w- h~in and outside the state.

-- -Theinformation hank is also accessible by other interested

ariswhose _acc~ss to the 1ýnkt i q legitimated. These partie-s may

-. - -_hearesaarohr--s~taitical-diviaion of -the U.S. Office of Education,

co t tesof-the:-state ie ~g~suie-ox Coigram rreach branches

,-..--- ootr rganiatias-s the community. Obviously, it is necessary

- for rights of access and limits of, access to be clearly defined for

-- --- such multiple use to occur.

Thi'%s._ni;Lial outline of the organization of communication in

a multi-user system of this sort gives a view of the general patterns.

The detailo of -the system will differ in different applications, and

-- will obviously depend also on the configuration of equipment as

discussed in (3.) below. Before that discussion, however, it is

useful to mention briefly two other aspects of the system that are

relevant for research and evaluation purposes: experimental Ucsigns

and data sampling.

2.4. Experimental Designs As a By-Product of Scheduling

In an information system based on administrative data, analysis

of the performance of students in different environments must ordinarily
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take the assignment of rtuderits to pa i~cuilar

and use statistical controls to reduce incorrent iiLae•mnce.,B baed .

on initial correlations between variables. Strict exper-im4Lt I-,

design, -with Tandom assignment of studenLs to different enro•e•...s, .

is ordinarily not pcssible, since the school is an on-y- --

with assionnent made for a purpose. However. this overlooks-one - ---.-- .

. . . .are.. . . . . . .. .. . ... .. . . ..

az'-birrarily. -And when--assignments are-made arbitrarily. they--may-ý-

be.made randomnly.-with -no-loss in-ainiira~ive Wh•Mt. When-a . - . . -

student chooses a course for which three different classes will fit

the remainder of his schedule, then if scheduling is done manually,

he is arbitrarily assigned to one of the classes. More generally,

in working out a schedule, a numbher of arbitrary decisions are made, . . .:.

-especially in -the initial stages of the process, in order to proy.ide . "

a frame within which other courses can be fitted. Whe" schgduling

is done by computer, arbitrary procedures are also used in such

circumstances.

Whenever such arbitrary procedures are used, then the arbitrary

procedure can be so designed that the canons of experimental deslgn -

are met in assignment. Whenever such an arbitrary or random . . .

assignment is made between particular alternatives, the assignment

and alternatives can be recorded. At the end of a computerized

scheduling process, a number of random assignments will have been

made among several sets of alternative environments. For each set

of alternatives among which random assignments have been made for

two or more students, an exper'nental design exists. Thus a

scheduling program may give as a by-product several experimental

designs, which can be automatically stored until performance data

on standardized tests are obtained during or at the end of the course.

These courses may differ in a number of ways: characteristics of

teacher, characteristics of classmates, time of day, and sometimes

textbook or curriculums. By amassing experimental results over a

number of semesters and a number of school, strong inferences can

be drawn about the effects of particular characteristics of the

environment, inferences that could not be as sound without knowledge

t
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coacernifl$ which assignments were randomly mDade and among what set

Of Altenat1.ves.

The procedures used by some existing programs for scheduling

spqd.u1.nts whea two or more optonz &-re ope.n differ somewhat from random

iuignent'but in ways vhich coul~d be e"asly m~odified. For exaaple,

'T~ t q acprogram. CLASS. which schedulesa all courses for

""zah s.tiAdsntb**ro pot.4edeing La -the uext student, ausigns-hiwt

-~- ~first- to--clag~es -in which there are no alternatives. It then moves
.- to ýclaooas-ia -hich-alternatives exist,, and assigns him to the seztion

1 .in whchzoat seats remain, It is only this la~st atep which re-quires

4:hange..oliAerao assignment. he ms eshdldrnol

-Mong vw*117a-dfined set of courses, rather than according to a char-

-acteristic- -of-the -cours e.

fieCCA~TE$ -ache4uling program does not schedule all courses

.9rm a. wtidzant tLsfsQ;4 prQr.*ding to the next, but schedules first
e~par~a orhih thcxr io paly on traivsc the courses

the oat altoreaalternatives

fq; w!4ich thpte are two altern.atives and so on, at each point revising
te ntmbr Of rl ainjpg altern~gtivoA as ovaiksble alternatives are

-- *--precloutd. This program is directly modifiable to allow recording

to _re len~ uto-too oe (See ref~erence 19.)

to nte h~tschdulig pogrmsappropriately designed, allow

expeimetaldesgns i rdicllynewforms, prl sab-rdc

andwinut lteingthecrieri onthebasis of which class

2.5. Dlata Sampling

For many information problems for which the information system

It in characteristicofshostamaysuesar "pedo

an educational evrnetta sieteli t esrdapcs



"Consequently, for efficierLt analysis of datakL ivZ will _O*nb. .. " -. +.. ..

sary to use sapiling procdures. The stpecifit .t+e• a- '.ing vl.11

differ according to the problem; but 8.ipling progrm *il.l. b e -.- -+. -.- : *

sary tc use in conjunction with the f le strucrure decribOd -abiov, in . . .

retrieving a set of datA for aaalysis.

3. MA_ GURATI

a number of different michine coafiguratiiqns are poasible infa •chbol

and district, some of which are described below. Wat is esseulaii -"a

for an information system of the sort under consideration is electronic,

file storage and remote cot.unication capacity. ThIJs betwuc fýl .f_ - •.

with little capital expenditure through the purchase or rental of ter-- .

minal equipment for the school and district offices, and rental of tom-

puter time and file storage fro a central computer service whore costs

are distributed over all users. As will be evident in the discupsion

below, such a file storage and commnuication system is possible with

nothing more then a teletypewriter, but because of inconwntent data

input and slow printed output is probably efficient at the school level

only with a card reader and remote -lin printer in addition, -described--

as statioi 4 belov.

3.1 Possible Remte Station Confi urat ions

The monthly rental for a modest size computer falls in the $2000-

$4000 range. Such a computer would be adequate for carrying out the

administrative activities in a school described in Section II as in

the example of Norwich Free Academy; but it is too expensive for a sin-

gle school and lacks reuaote co.munication capability, requiring on-

site access. Hevevr, the availability of co-,ercial time-sharing serv-

ices and service bureaus, and regional educational computing cm•t•rs,

provides a way for school districts to begin computer usage without a

large initial expenditure.

A computing service underwrites its monthly computer rental and

other expenses by renting computer time to various subscribers. A
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school d~istrit for Instance, ma entLin from such a service to

run a acbeduling and grade reporting program. The school district would

then tie charged according to the amount of cormpkter tim~e it ýjed in

~uun&gt~spzogramhs.
- i.e -4 emany 4ervices iro-r! vbich- a school system as a potential

~~•~oChousv. In sc-ae states there are regional comp~uting
---~itexsprnviding -servicels:Spec iftcally'- tMaiored t-h dctoa

axe.Time .sharip~.&sx-~ ei iget r it ineractive use of the

AM ~ rv4 c'.~l - in addiiion, orhco.srv

ce erav- provi~ding hatch processing services are available.

The r~ode of cowpqter access, for instance batch processinig, time-

sharing, or dedicated syste i, sets out a range of equipment configura-

-- tons-availatile zD- the. sch~ol iia-trict. With a service providing batch

Proc@§-q41q jzkablirias., rio equipme~nt, or very little (keypunch, sorter),

would be. necessary at the school, but only activities requiring infre-

--.uent--c.Ompur-er usae--such 'as scheduling--are feasible. To use a time-

~shaTijig se~ryic~e,.,hQo 1 ver, the minimam equipment is a teletypewriter.

* - $-tngg the mode of ucitsg hears directly on the possible district

.&njgRaos, prtevnbeg tp-Q -rgtrict a very general com-

* - ptex~cp~bi~y isasoumred. Specifically, we assume the existence of

a iarge central c-omp~uter receiving inputs either locally or from remote

stations. Various input/output devices are located at the central comn-

put~.g center, specifically a high-speed line printer, card reader,

-and pupcher, magncti~c tape u=its and disk storage units. These devices

may be us-ed by the remote u"er as well as the local user. In addition,

the remote -user may have his own Input-output devices located at the

remote station. These remote devices may receive and transmit data to

and from the central computer. It would be possible, for example, to

request (by mans of the teletypewriter) that a tape physically located

at the centrai coi,;aq:t-ng center be read and the data transmitted and

be listed on the line printer at the remote computing station. These

remote stations may contain a teletypewriter, a card reader, and/or a

line printer.

This discussion will consider four of the possible types of sta-

tions for this conmuting facility. These are built up from the separate



-componen-s- -(te letyPewJriter,-i-ine-prin ter kcard-reader) in-hj~erarchical
fashion--chat is, station I is couitained in stations 2, 3, 4; st'i-
Lion 2 is concapied in stations 3, 4; ani so on. These s-tationa
provide a hierarchy through 1~Z.a may Uxg~.~ l four sta-

ticzG ard cvbiaaLionzb ol Lhe~e four may exist simnultaneously v-ithinl

the systemn. Figure 3 illustrates the four stations and their linkage

5;TATinrJ I~

STATION 2 S od TATION 4

S1 T Y Reder j r Printer
TTY 0TY

U.....- -Card Reae

STATIC)"i

INo L
IEquipnen~t I

CE NTRAL
COMPUTER

Fig.3-Remote computing network

3.1.1. Station 1: No equipment

Initially, a school may not have any equipment at all installed.

In order to gain access to a computer the user must commute to the
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central-com~puting facility.-Aie submi-ts his job. And atter completion,

returns to pick it ;4p. The 'time totween job submittal and ~completion
depends on the efficieucy and schedule of the conwputer center, and may

- efroxv less hna 7t oc thn a 1wnek7 h. rnne-n

- ~ ~ ~ ~ ~ ~ o _tcu&nexii~en~hg rcoM.Purter___

- 1 .L2-;- Stat,-on 2- -Telet iewrie-

-~ -- -- -reieyperitrs~-resw~iely-u~sed -as_-input -de-vices by-ýLonEmexc-ial I

-----t-~e-4haIns -sgrv-1,ces-. --The -avai-l-ability -of --acouat-i-cal -coup-lers -on -

these units. allows'using an~y_ reKuar -telephone to link the terminal to

*thie-computer. Consequently, these units -n~y be uaed wherever there is

a telephone. Relocation of -teletypewritets is hamnpered by their 75-
-w ~ eer -Ies otng -about-the -same will

_pound .eighft. t; mv l1ghtwec_,gt.tmoesct

-be Ayalldi~lq in~early -970.-- Teetý-.qyr ters conltain -a-paper tape -punch

w -hi - lIlows -rgasad4ata o-w-aordfor later 'use or refezexnce

_--._6n puncheA.-p~ap-ex tape. ZThe data. limitations. lie i±n the low speed of

tbe tape :reidex.

-. W~at ad-:antages -are of fere d kbycnfigu~ration 2 over configuration

+?- - - pr-incip It 1 1-- capability of-remote usage-is available, but the

-. lwitpu _ana~o~urtPit. pesii.tss.

:Schools 7iay use the teletypewriter for remote job submittal, saving

-the time and inconvenience of commuting to the computing& center. Sec-

' ondly, ull the advantages of the interactive capability of a time-

sb~red system are Available. One area which currently is benefitiug

from this Interactive capability is counseling. There are numerous

projects whiý.Th are using computer assistance in counseling. A library

of career information, along with methods to explore this information,

is given to the students. One system, Computerized Vocational Infor-

tration System in operation at Willowbrook Figh School, Villa Park,

Illinois, asks the student about his interests and post-high school

v plans, and then lists available jobs fitting these categories. Then

the student may request additional information about any of chese jobs.

(18, p. 76)



---. 13.~raio 3- let-1twiteri card reader' j.* ~ -

r ~There are 4@wrail card readers availablv for Ltin-.cr -W

data f rom a ren~tg lvcAtiOn to the central-computer.-These :edr

-re-ad b~ot~h punch~ed c4vr-ds and ýmark-sense cards. jddititn ýjgade_

con~siderably increases the tlextilyosaun3n -c~prsonWt

station 2. When typewriter orpRaper tape is rhe r~ ony ne LAP-"

compu~ter- -With -,ý4djt-ion- o-f--the -c-azrd-:reader -a very versati-4f-e pofi--- -

-ab le- at ze _rediia, t be-punche d card, i a-ad ded t o -Ehe -4o aiaame-.

Teachers, for instance, may have their students record q~uiz o.

mark-sense cards, and receive test grades and tabulations of errora -

for each item within a few minutes after test-taking. frocedures -such-

as attendance reporting, which must-be done daily and consg~quemtly'have<

V ~~very limited time foQr completion, would benefit iroma a local card-rea4de-r.

The local availability of a card reader makes possible quicker, se~rvlc -and --

easier access.--

3.1.4. Station 4: Teletyp2ewriter1, card reader and Erinter -

Remote line printers are available and would be no~cosax'ft--. -

printing -any large voluvo- -of -data -at -the -local station.- -TW'sjjgiwr-

speed oi the teletypewriter makes this device very poc-r for pri .Lting

large volomes of data. For exam~ple, one estimate -states that it would

take four teletypewriters 24 continuous hours of operation to print

report cards for 2000 students. (11, p. 74.)

J With the incorporation of a line printer the station would he able

to transfer all jobs and data to the computer for processing and then

receive the results at the local station. For most of the pupil per-

sonnel procedures described in Table 3, page 21, this configuration

would be adequate.

i % Table 6 gives the monthly rental, purchace and particular charac-

teristics known about the station components.
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=$ - QQ_ -s2Waracverijac.

Teetperie 4fld 4
rards', m(ka)acad~ ~6 - 100 cards/minuite

-T.. rkINSTRATIV-'ROEDRS FOR-PUIL -PERSONNEL -

-.ACflVITIE S --IN A PFtLYPlMT:Y-YSE

The .nex.t- sect'on-dea~rtrbes -some aspects -of puplprserael pr9--
cedures in.4 amLiti-v Ie eli -format--on~syat&mý MR t~hlc.i-tn

of eleyperttrs vaiabito--t aharran a -rei te- card -reader'and

line ptb~ l~ae tr chko1 fof Lice an4 -at týhe dsritzt Ojf i Ce

These _descriptions are intended- notv a sense of the way in which

'sme o.f :these prxpcadurgs would-b carried out differently in such a

~y tem than -they aewi-th data systems that are manual, or those -that

u nq-interactive modes of coiRputer access.

4.1. Schedulin~g

Alter preparing the student request cards and master schedule

cards on either punched cards or mark-.sense cards, these cards are read

by card readers at the local station and transmitted via phone lines

to the central computer and the scheduling program. The scheduling

program uses these data and prints the course conflicts, teacher load,

and other available measures of adequacy of the schedule on the printer

in the school office. Next, the program asks the human scheduler (via

the teletypewriter) if this schedule is satisfactory, that is, the
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77 L
ttn~ ne TJ not, hze anave rs ZQ, bý4t -insoctas te 1c-qmytýRT~tr
hi 4~edu.ýe~as it-etan ,4s on .the-disk fLi-lIt, !flehq t i n-In ruinl

can ge cardq.=nor -the ýýpyr fe-4Mby Lp trfifa the ar

reader.. -When- the hwnan, sobaduler i-s -satis tied-w--,te;c~ -ze

-anssrs. ~'ye sLl--ansX. -thec u -oe-rns-h r&hdue -or a 1.atu

jerc tsiD rh, achool -_an$ automatically-rndace abceth"~t~sc

ILf sufficte-nct-leteypgwriters,-weraeavailab-ie, -thesrdnswhtei

immetdiately learn-whertbx ror Uot 'the couir-s& ee-vakl,

twn would work in a manner similar cco other reservatio~n sya re~s 4 aOucr

at airline or-hotel systems. Each student would be scha~d4il4 as thel'

se lette& his. ciourses,. and. -changa-stneceesstated-by..irresoia ltcr Ct ~
W-Ould Bme meialy

4.2. Attendance _Reportiaz

Teachers may rec-ord FL s teudt 's 4Ahsence -in much the s -manner
as ip a parttal~ly-.4utfo& system, tha --is~b -e~f~a. rtge

card containing the student' sn-am to-thi stbnLOO card Tt44g r..- Dt i -I

4te.letypewriter-s---are-avai-labLe-., -a-teacher -would -record abaences-4irectly --- ,

via teletypewriter. Master list-s of -absexwres are -printed at the scholb -1

on duplication masters for reproutcvin~an~d -dis~triitztlm-izhrnughszhe ----

school. The student master file is auitomaticaily updated. witth tis -at-

K tendanice inforwgation. A crnunselor or teac-her mzty reque.5st an at; endanc --

[ profile for any student (e.g.., Mary Jones) by-typ-ing on the -taletype-

wrtter:

f FIND: Attendance: Mary Jones

The current attendance profile for Mary Jones would then be printed

on the printer.

r ~4.3. Grade Reporting

A teacher enters her students' grades in her teacher file either

by recording them on mark-sense cards or by entering them on the tele-

typewriter. When grade reports are wanted, the teacher requests that

-- - ----.- -- - -



-. ~h~~opueraver&g he L ati 4epts' c l~ss gr xdes. Si-nce all the grades
bayek~~~~e4t -t~di QIptr I"gr&4c2 oo "I the teacber n~eed uot enter

-these- _&radeA.. -She-.znay .-ap~y d4if ftrntia1 -Wei'gh!ntQhepsad

--oi - -then 7obt ain ýstwr!ary ott~tiftti cs tor -her clssoý-~the -mean, -atandard

__ and dg -a-stiideantR, f~or -inSta~nce -AteXiVetZ-UicAtion

- -o ethtee -report's -the -tech'or vnd-trotas th.it.-raport cards ahouizd_-be_____-___ --

-printed 4nd- the. students' cu~mulative record~s should be Updated with

M.WQe dbA -auk ao hyAt 1?.0nC eali:L1y a . - -

.-dAta ýayUnt wQ34d. b Ou ~ s ~~ ti~cji4b ai~ ~
-rr~tp~1~y. r-~znpe, vabql4ry for report geperation of -this sort[ 2-~-cou4t Ii e. To obant~ ak of students in her English

_lODýclaaq, the ~teacber m-ud1, nstnruCt the coz~put~r to

-ooaak vo twLts~ih orte _faiibue, a. Qpuselor mi~ght -type

_-ý4: 4 -- Tes-tin .- - -

3r~dnt~azxecrd-~ertest ancwra on-a mark sense-card which

-coin utekzw-readu.,~xa -ap- stqces on -tape or disk. -Alternatively,
th su~ii~m s it at a ra.pwi~ hc sstestudent a ques-

tt2oiq, -rkcpr4s bip gnswer, 4nd 4t the completion of the quiz stores his

Nteathet a 2b a-hi-Qcore ,on tape or disk. Besides the scoring and

? recording features, in a data system design which includes automated

testing, therre can be additional capability which provides the teacher

oir school administrator analytical tools. For example, item analysis

of tests may be a part of the testing procedure. In addition, such syster%

could provide a data bank of questions used by teachers of this par-

ticular course. The teacher could select questions and have the test

automatically printed on duplication masters.



Kj. ~APPENDIX A.t

- Appendilx A -contains-a-discripti-on--of -the-tape fra-f-h
student maqrpr file fir the Californt-a Tot---1 Eduzteiotall Infer=;M ;7

Sytm`t-52-B5



- TAPE FILE A- I (School Student -Master File)

-'-CIARACTEREL
POIT,1ONS - -TE FIEL.D DICRIPTION

Scho~~~~v f .4 h irst tvwo- positions nxunber cade the countv; th~e

-- f wi Etbediatrtc±. - - ---- A

#0iin-iTust be inuexic.
1, ofjf _ r -lfa i-inivlmAi ~ ~ 1~

Stt~en4p.o oal&,&f ---

20 Zl -~' Begii~lg - Thefirsft month stugient atten4e4 the school. for current
Atteh~anwc school year.

32zn 1 - d NauiA e -Sel.f- vrpiazntory PL~st narne first)

:52. 91 Student R.esidence The first 20 pQ*itions denote the street; the next 15,
- - A~ress -the city~ and the las~t 5, the ZIP code.=- -~79Zv:. Stt entW-a-Sez -- M or

I- 1 :I-irha -Mwoonith 1-9o ,N , rDDy to)oit ,Ya

-Birth tcc -iyor City and State

1-30--4-3.4 -Mistrict of The first two positions denote the COUxity and the last
F m.idence three, the district.

-- 1-35 162 Blank

:163--14 Entry Code Enroll/Withdraw code.

If the student is enrolling, use the following code:
El aStudents enrolling for the first time in

public school this year.
E2 Students enrolling for the first time in a

California school this year.
E3 a Students enrolling as a transfer.

ES-Students enrolling through scheduling pro-
cedure.

R vStudent enrolling a& a returnee this school

E6=Students enrolling in private or parochial

school for the first time this year.



-r A I.Ltc a L,,I t

CHARACTER FIELD
jPC61TIONS CONTENT F.(EI.DZDSCRIPTI1tN. -I-'

- -~i~.1b -. Entry Code L7 ±. tuen's; env-.oiing -fur the7-jiZ.&1tvtne n

E 8 StUdeuntSe aetasjrora

. - 11winr code;

LZ = T;anofer to d~istrict -within cou&nty.

L3 =Transafer to district outside cDUnty,

L4 * Transfer to continuation high.

L5 = Transfer to adult clas.ee.

L6 =Transfer to CYA or county probation.

LA. =Moved, no request for transcript,

LB =Exem~pt, parents' requ-e4tk.

= Health, including psychological.

=Marrie4.

LE =Pregnanicy.

LF=Work.

L4 Military..---.

LH=Over 18.

1.4z Over 16.

LIK = Suspended (end of term~).

LL Expelled or "ealuded.

LM. Others.

LN Unknown.

LX z Administrative.

LZ 7. No show.

RH =Return fromn home.

HiT =Home teaching.

1 6S-169 Entry Date Date student entered system.

170-174 Date Lef Date studentleft systen.

175- 1-.6 Leave Code Explains, reason for leaving.

177-180 Blank

181-200 Parent or Self-explanatory
Guardian Name



TAPE FILE A. I (cent). (Scehool Student Master File)

C".ARACTEft FIEL.D
ifidtiOw CONTE __ F1Z1LD-1S=R1PT1ON-

E - e _Ol22 gmezgezy Parent or guardlan's addrets-
J- -- Icontact-__- -- --- - -- - -

I £'ergecncy Selfaexnlenmtpy.

X -RE in

-Z3:. PL074- -" -X -V -unde rpu±biicla w-.974-or"9t.r* p~e ctively).

22347 R_ -X ýor c. mlI~ d-ii t It or not. aetvl)

First A14 'X oz 0 (Cc Pitekeo first aid course or not. respectivelylJ

-2 34 -1 (accqrd~ip to coded ikceiltry).

Z-3-7 Z',6 B1Rlnk-

- Counpelor NAM14 Self- %xplak.suory.

-Z76-295 ý-Monthly Atten- Five position~s are allotted ior each of four weeks of the
'dine:Pietun. currient mnonth to denote presence, absence, or boliday

--- - Abuencs -- 'sent wi ~&h fthe 14oiiowiag -categories: sick.

.306-314d Totaotenou

3i ~--7Apportionment Number of days student actually attended schzols.

_3XTý13. -Sequeuc.NWum_ Seven -positio~sa re aiiotted for each of *igsht cours~ei;
bez-i &Ad-Marks the first threg positions for each course denote the se-

quece-nurniber, the last four, the mark.

V i374-386 Achlewmert Test The first four positions denote the test 10 number. the
* - & two codes the form used, the ntext two 4enote the

test level, the next four positions denote the month
and year the test was given a~nd the gr&4s (K or 1-12),

5. andthe last position denotes the NORM (the average

grade obtained by students of the sarme level as this
student and taking the same level test).

387-476 Scores for the First five positions denote bucket or sub-test number,
Ten Sections of and the last four denote the sub-test score (repeated
the Achievement fields for each sub-test).
Test

477-489 Aptitude Test Same type of dat4 as for positions 375-387, above.
Data

490-498 L.anguage Score For the aptitude test.

499-507 Non-Language For tho aptitude test.
S-core



TrAPE FILL A-.1 (nt.(School Stu~deat Mater-File.)

POITOS QNTENT Jr, D fZES-CRIPTIONz,

508-516 Total Score Last~ two &corcAz combin-*d.-

CiiARACSkR G-Fl _~~ -Pin___s~

________N-_-I______________g ty cana

ti1.4



-- A2F7NDIX B -- ----- _- - -- __

* ~California Administrative Code, Sect~ion~ 79a, requires:

-a. Name -of pupil.

* . - -b.. ~ateof---brh -- I--puptli" a mimor. - -

- - c. llethod-of vterifying hirthdate of Pupil- being admniired to

- ~-- - =- k indergarten- or~f iat7-grade;--'- - -.

-- ~g -custo~dy_ ar guardiaif -

- -- Ente-rin$ and- leaving dates for::

_s4 sol y.a

o essiion which Rrovides crediz.

ýY- 3) 'Each extra "essior1 whc:rvd rdt

I -.Subjects takera eac-b. year or half year.
-h. Marks or creairs allowed toward gradt~atiorn.



SANTA MONICA, C41IFORNIA

CUMULATIVE RECORD
a~uams ISAMF`LZ CUMULKATIVE RECORD

Junior and Senior High Schools

155* A.11 J.~ ~ I .. !JL.. ~--.Jk~ .d.2~L
A.-. ,A.nil. 1

AAL.

MOMS~WA 5.101,11M ___~

Sp~om Z4 w:1U0. l-..1 . -. ---IIop&.- oh. A w~m .I .I ________

A &UP "1611 GoA. S I
-v"6 -" c_ _ C4v~ ck:. .

NAIISSTSf 1 z --. 0 1______ -,

MI MNWA & SAA -Or MMl &AWATUNW K

UISIMISlAp m.CAIO C4
JUIM lSSMGGI. GGA*HAGIMII PGGL- 11 MGiIF T

NKNIO SUGUI~lOJ

* - - - - s~le %. -Am il I- 4tDS. **u .

WMGA.INOS4 A5 UDAINK(UnMNI~OILtO P(IAIITG? t.1~l~t1G,

g . al"*ZO.SSGl V .1 USN 5
1
PSSMLSSAIN EITRM R AE44SSGIEIPO IIMPN ~ .5 A S

*~~~~m Z11GSGVIOI.OM

.. ~~~.,.~ .- -OU N P. .. . - V,~ 7H v .t

-. lllIV. :D A ID . C P , -, I l
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i2 -- l~ i A
6--a as" tiat, S4K11_IFip tO . - - ___-- O ASPOfW

CaI~oz1AS*~..Sd~1X~~p.C~teA..I - IM -. -".1 1 1-- - A.

`IýMY t P I lisl 7 - M? ý ý..A U l,? .I I _ _. _ _ _

G. P-, IvF R L. I ___L___4_ w2 I A_ I AI-2

i t --- ----

.. CIII1 MI I ORa V R t.i o2 L3 14 Si W2 W3 Al A?
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lol 146 10391 104 941 96-s 8 4

TA n/6 qR I C10Se __L__T14LI T

68S 502 1 ~ 7.61 1 9 91214 il 4 @ 4

4M 9-0 10.2 p61P s l 7 2 21 N
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I A.O~petgix C

TESTING PROGRAX, 1968-C9, SANITA 41QCA SCUL.0 -DISTRICT
SANTA . _,•OH , CAL.IF ,.A -. -. - -

Date ... .
Adminllsteriig. -Grade School -N-ame- o-f .Tes t

Oct 7-11 4 schools -ITBSermed Re--
•.-I-All -elementary o---~77-il1 7--7 IT- _Fr-_4Buý 74'All elementary' -St an~ri ed' Riaadir~g_

Oct 7-11 6 schocle" In~ter'm'ediatte:II.-F~orm-W
All elementary Lorge -Tharndike -Form1:Oct 14-18 5 schools Level-C- N-V

All elementary Lorge Thorndlke ---Foi I1
Oct 14-18 6 schools Level D - V &--N-V

"All elementary ITBS, Stanford, lar_.ge
Oct 14-25 4,5,6 schools Thorndike--Pick-.ups

.' ~Lor•ge T4orn-dike To OZnI --.
Oct 7-11 8 Adams ..e... .... m

1 8, A sLe7,el F -V &'N-V
Oct 14-18 7,9 Adams -ITBS-Form 2(Red)
Oct 14- 8 Adams ITTBS - Form 1(Blue)
Oct 14-25 7,8, 9 Adams Pick-up Testing
_ _.__Large Thorndike - Form 1
Oct 7-11 8 Lincoln Level F - V & N-V
Oct 14-18 7,9 Lincoln ITBS - Form 2-Red)
Oct: 14-18 8 . Lincoln -ITS- - Form-L(Ble.-
Oct 14-25 7,8,9 Lincoln Pick-up Testing
Oct 7-11 79 Malibu Park ITBS - Form 2(Red)
Oct 7--11 8 Malibu Park ITBS - Form l(Blue)
_ _Pr Lorge Thorndike - Form I
Oct 14-18 8 Malibu Park Level F - V & N-V
Oct 14-25 7,8,9 Malibu Park Pick-up Testing
_._Lorge Thoradike - Form 1
Oct 7-11 10 Samohi Level G - V & N-V

STests of Academic Progress
Oct 14-18 10 Samohi Form I - Reading Section
Oct 14-25 1U Samohi Pick-up Testing

All lementary Stanford Reading Test
May 1-14 1 schools I Form W, Primary I

I I All elementa-sty Stanford Reading Test
May 1-14 2 schools Form W, Primary II

All elementary Stanford Reading Test
May 1-14 3 schools Form X, Primary II



APPENDIX D

-Appendix -D -contains- -cost -estimatces -for carrvtrig OUt Iei cd

tL~giiistL ~c~uIn attend~aqgs retpQtizig., grade repoxt-ing, -and -mas-

ter _ Lilmainte-naiice ýus4.ng - a -remote -batch ~proce ssi-n -system,. Cos ts

tiýn re ý,_caedarz ai l~ine. pritr Va be

- -- ither~. 'This -de-pands , 'how-ever, upnon extent of usa~ge, since these costs

.Zare -based -on.hu ly-cnarges ~entcr- I~e~~z; i~e~t

-cOiS-d ga_-c-ýj Age -pe ;no~h;_t7 -ine. iQn t o -morth.W-, ren tal1

ch.ýrg~~. .47t actiolls which together mak~e up these activities are

j - -2.~t4 an~wi-b te -inptogtput, description, frequency, cost per

_- -transa4cpipn a.nd -ýcpst Par pupi I

-Tlheinffori7aion for traniactio~n input, outp_!4t anid description
-frmTables 6.20-6.24 of Fesbilit~dL~nr

Co put~in-Faii~ 4l, pa~ges 5-4-56.) This feasibility study

u~edTQ90 -00 -students for its popula-tion size.-I b~igtetas

tA~iiqýQo And per pi~pil cost, we also assumed 100,000 students.

- -These <-cop-t estimates assumed the characteristics of equipment as

- REM0E EQUJIPMENT

Te le ypewrite r 10 character~s/second
Line p-rinter 300 lines/minute
Card reader 100 cards/minute

CENTRAL EQUIPMENT

Line printer 800-1200 lines/minute
Card reader 800 cards/minute

I .Card punch 400 cards/minute
Magnetic tape 75 inches/second @ 556 bpi
Disk units . 100,000-200,000 charac/ters/second



-89-J

K ~Cost Estimates for Time-Sharing Services

Costs for a system involving time sharin,&with a- --.eotejcatu~in

are bUrk.-ased on' £oU of costs:

a. Termitnal equipment-at remote sites _fixr nrental CO'StLj4_

b. Connect tiraa aharges-by computex tirar-shzrjt rve~

F~-t -I-a _77 _ _ __ _

- d. Disýk storage cha1 e

The - sto rýe-cos ts ( d)-are -diffi±cult to estmý e-;-cause-hey--dep-e-Td-

on the relative use of magnetic tape storage, which jisnegligi,1e-

cost but should not be used for records needing daily accesas, a~d

disk storage, which is costly.

To estimate costs for a school system with 10,000 studeats, fixed

and variable charges are estimated below.

1. Fixed Charges

2 high sohools, 2000 students e ac~h
3 TTY @ $70/mo. $210
1 card reader @$160/mo. 160
1 line printer $400/mo. 400

$770 x 2 $1540

8 elementary schools, 750 students each
2 TTY @ $70/no. $140
1 card reader @ S160/mo. 160

$300 x 8- $2400

District office (same as high school) $ 770

$4710/mo.

2. Connect Time and Central Processing Unit Charges

Current charges in commercial time-sharing systems
range from about $6.50/hr. to $10/hr. coxinect time,
with cpu time ranging from $ .03/second to $ .101

second, depending on the capability of the central
processing unit. For many school applications, the
principal activity involved is printing, with very
little central processing time.* For an applica-
tion involving grade reporting as an example, time
charges would be somethinglike this for a 2000-
student high school.

In some time-sharing systems, the central processor is used for
auxiliar-y functions such as priniting, thus adding cpu charges to connect
time charges. Because of this, for applications such as those under con-
sideration in this report, systems which use auxiliary processors for
input and output operations should be used.
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2000 at dents x 15 linesistudent
200 x 60lines/hour2.bur

2.5 houxF .;- ~$7.50 - 22.50/graJe report fox 2000 students

T~ t~ei0~00 stdep di~rl~ 1  ~ charges Y uld be $111.50 per re-

v- $ .01studeat.

it Is clear from these estimates that for miost pupil personnel

- ncply--nu:u-upu~rcdrs -the-

time charge will likely be a kxa4ller ~p~rt o~f the -rotal co~.t than

-~termnal-e-qtipm-ent. -
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APPENDIX E

7 .... EDUCATIONAL RETRIEVAL SYSTEM

The user (e.g., administrator, counselor, teacher, or researcher)

can zo•,•,,_nicate with hiS data base in twc_ different ways. In tho off-

line method, the user expresses his retrievol and analysis require-

-ment5 on sTndarde! fQrmaw -*ith the aid cf a dictionary deticrihing

the data in iiis system. The forms are heypunched, fed to the computer

and later the user ieceives his easy-to-read reports. In the on-line

or interactive method, the user sits at a typewriter terminal linked

to a computer. The computer and user carry on a conversation in which

the computer tells the user what data elements are in the data base

and what statistics or lists he can obtain. Tr.e user specifies what

he wants by answering qutstions and the computer immediately produces

his reports and statisti's. Neither the off-line nor interactive

method requires a programmer to help the user specify the students he

wants included in his reports, the data elements he wants used, or

the choice of statistics that are to be computed.

This general purpose system could be used by administrators and

counselors with their historical data base to conveniently answer per-

tinent questions such as: Which seniors hn,.e not completed all of

* the requirements for the State University? How many students scored

belou the 20th percentile on the math achievement test? or; Whie.h

students are eligible for Honors Fnglish? Counselors could use th'e

system for individual program planning and to relate the student's

performance to specific group norms, or college entrance requirementE.

Researchers could use these historical data bases with this general

purpose system to study relationships between early measures of
behavior and subsequent performance.

Designed and written by Barbara Marks, Management Sciences
Department, using RAND's JOSS interactive computer system.



13143 8/28/69 $16 be 1702 -99-

Pick one of these modes:
1) build a data base or add students to an exisiting data base.
2) Change the existing data base.
3) Querry the exi5sting data base.
Your Choice I 1

OPTIONS AVAILABI2

1. Input Student data

2. Change Student data

3. Describe correlations

4. Comute correlations

5. Describe new Student attributes

6. List Student data

7. Finish

Choose one of the foll wing:
.1) Adding more students to an existing item.
2) Adding a new item to an existing data base.
3) Building a new data base.
Your Choice x 1

The characteristics of students stored in item 10 are:
Student ID's range from 2767 to 993142.
Sex: I = male, 2 z fermle, is from 1 to 1.
Students are in sample I to 1.
Number of years students were in the system range froM 4 to 4.
Students were -in school 2 to 3.

The characteristics of students stored in item 11 are:
Student ID's range trom 3223 to 993826.
Sex: 1 v male, 2 z female, is from 1 to 1.
Students =e in sample 2 to 2.
Number of years students were in the system range from 4 to 4.

Students were in school 2 to 3.

The characteristics of students stored in item 12 are:
Student !D's range from 1000 to 994054.
Sex: I = male, 2 a female, is from 2 to 2.
Students are in sample 3 to 3.
Number of years students were in the system range from 4 to 4.
Students were in school 2 to 3.

The characteristics of students stored in item 13 are.
Student ID's range from 9607 to 994282.



1345 8/28/69 #16 bm 1702 -100-

Sax: I male, 2 female, is from 2 to 2.
Stou•4s awe in sample 6 to L.
Number of yearm students were in the system range ft. 4 to 4.
Stvdents were in school 2 to 3.

.Item-Sua,•M 1 , 10

""Opio*



1346 8/28/69 016 b-M 1702 -101-

Describe the character-stica of the sample you want included
Do you want all students included? (y or n) = r.
Specify the restrictions on the sample. For each
attribute number include d comparison operator an4 the
limiting value.
You may specify the same attribute more than once.

Stud ID Sex Sam Yrs Sch Grade Pt Ave DAT STEP
9 11-12 ALL V H R M

Code 1 2 3 '4 5 6 7 -8 9 10 -11 -12

The comparison operators are: 1=equal,2-not equal,3=less than,4=greater than

Attribute Number = 8
Comparison Operator
Value = J.5

include students whose attribute nuvber 8 is greater than 3.50.

Is this correct? (y or n) z y

Any more. restrictions? (y or n) n



1348 8/28/69 #16 bm 1702 -102-

Stud ID Sex Sam Yrs Sch Grade Pt Ave DAT STEP

9 11-12 ALL V N R M

5"7031 1 1 4 3 3.58 3.76 3.51 36 30 63 45

127768 1 1 4 3 3.43 3.60 3.57 38 33 61 40

-256a18 2 3.93 3.82 3.88 37 36 65 41

378810 1 4 3 3,17 3,80 3452 35 19 59 34

406555 1 1 2 3.83 3.68 3.61 22 I8 58 41

679300 1 1 2 3.30 3.47 3.56 42 38 64 42

828283 1 1 4 2 3.50 3.65 3.55 23 15 56 37

971339 1 1 4 2 3.92 3.93 3.70 40 33 67 46

330517 1 2 4 2 3.75 6.00 3.69 25 27 55 38

380734 1 2 4 2 3.83 3.88 3.73 36 22 62 44

619735 1 2 4 2 4,00 3.80 3.89 15 24 50 29
7b6061 1 2 4 2 3.83 3.76 3.61 30 25 58 36
925369 1 2 4 2 3.85 3.60 3.74 30 25 64 37

85132 2 3 4 2 3.43 3.67 3.51 18 15 58 24

135375 2 3 4 2 3.79 3.76 3.63 40 27 60 33
140593 2 3 4 2 3.83 3.41 3.66 18 23 5S 16

275113 2 3 4 3 3.83 3.87 3.64 33 33 63 40

378226 2 3 4 2 3.58 3.93 3.62 16 25 60 24

406270 2 3 4 3 3.25 3.63 3.51 26 28 66 28

665021 2 3 4 3 3.50 3.61 3.59 26 26 62 31

737896 2 3 4 2 3.71 3.59 3.67 29 34 62 32

820261 2 3 4 3 3.70 3.41 3.53 40 38 65 43
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Stud ID Sex Sam Yrs Sch arado Pt A STEP

823624 2 3 4 3 4.00 3.82 3.79 28 31 63 ,-36

-829298 -2 - . -2 - 3-.57 3-53-3.55 -- 4-77 .-- 7- 29----.... ..

950967 2 3 4 3 3.92 3.73 3.64 29 30 61 31

" 963425 2 3 4 2 3.75 3.93 3.78 15 13 60 22

991,054 2 3 4 3 3.92 3.50 3.62 21 23 56 30

36112 2 4 4 2 3.75 3.53 3.53 36 32 56 39

85075 2 4 4 2 3.67 3.60 3.67 26 16 56 23

96247 2 4 4 3 3.50 3.53 3.55 26 19 62 32

101548 2 4 4 2 3.71 3.71 3.71 34 32 62 29

205915 2 4 4 2 3,57 3.53 3,58 22 24 56 23

213040 2 4 4 3 3.83 3.59 3.59 25 39 58 42

316837 2 4 4 3 3.75 3.67 3.72 34 29 60 33

485871 2 4 4 3 3.85 4.00 3.92 41 29 65 34

495646 2 4 4 2 4.00 4.00 3.98 44 36 68 35

Option 5

If
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-Now attributes are colpapted as a function of constants
operators and already defined attribtues.

. .. TtLese •new at trbutas can be used to c;npute more attributes.

Avtributes already in the systen are-

Stud ID Sex Sam Yzs Sch Grade Pt Ave DAT STEP
_ -- 9 11-12 A'r V N R

Code e 2 3 4 5 6 7 8 9 10 11 12

a3 Aultiply. '4 a divide.
N oew attributes are evaluated form left to right.
An operator value of 0 indicates that you have completed

. the inputs for deriving this attribute.

Choose one: I a constant valie, 2 attribute number
Y you choice a 2
Attribute Number a 9
Operator = I
Choose one: 1 2 constant value, 2 attribute number
Your choice a 2
Attribute Number = 10
Operator 0

Attribute Number 13 = Attribute Number 9
+ Attribute Number 10

Is-this coT•ct? (y or n) z y
Another attribute? (y or n) y

Cboo~e one: 1 a constant value, 2 = attribute number
Your choice 2 2
Attribute Number = 11
Operator a1
Choose one: I = constant value, 2 2 attribute number

* Your choice = 2
Attribute Number = 12
Operator z 0

Attribute Number 14 z Attribute Number 11
+ Attribute Number 12

Is this correct? (y or n) = y
Another attribute? (y or n) = n

Optic'n 3
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Select the attributes you want to correlate. Input attribute
number or 0 if you have completed your selections.

Stud ID Sex Sam Yrs Sch ade Pt Ave DAT S.EP
9 11-12 ALL V N .R M

6Coe 5 7 8 9 10 11 12

Attribute Numbur 1B z Attributc Num~eiv 9
+ Attribute Number 10-

Attributa 1u• b =14 Attzib~to N"mbar 11--
+ Attribute Number 12

Attribute number = 6
Attribute number z 7
Attribute number = 8
Attribute number = 9S!Attribute number = 10 ,

Attribute number = 11
Attribute number = 12
Attribute number = 13
Attribute number = 14
Attribute number = 0

The attributes you have selected are
6

7
8
9

10
11
12
13
14

Is this correct? (y or n) y

Describe the characteristics of the sample you want included
Do you want all students included? (y or n) = n
Specify the restrictions on the sample. For each
attribute number include a comparison operator and the
limiting value.
You may specify the same attribute more than once.

Stud ID Sex Sam Yrs Sch Grade Pt Ave DAT STEP
9 11-12 ALL V N R M

Code 1 2 3 4 5 6 7 8 9 10 11 12

The comparison operators are: Izequal,2*not equal,3zleo than,4=greater than
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Attribute Number 3
Comparison Operator 1
Value x I

Include students whose attribute number 3 is equal to 1.00.

Is this correct? (y or n) z y

My mo1r3*tanC *--r n~)

Option 34
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Correlations

Stud IVŽ Sex Sea Yr, Sch -r.ade Pt Av. DAT •TPT

9 11-12 ALL v N R M

Code 1 2 3 4 5 6 7 8 9 10 11 12

Correlation Attr. No. Near. S.D. Atrr. No. Mean S.D. -No.- ...
.67 6 2.37 .59 7 2.28 .62 1-65
-6 2.30 59 14.4 .55 - -- f 2. U:. .:47 6 2.37 .59 9 16.18 9.06 165
.47 6 2.37 .59 10 15.61 8.81 165
.48 6 2.37 .59 11 44.66 11.35 165

.52 6 2.37 .59 12 24490 8.26 165
S.51 6 2.37 .59 13 31.78 16.38 165

.53 6 2.37 .59 14 69.56 18.16 165

.90 7 2.28 .62 8 2.40 .56 165

.44 7 2.28 .62 9 16.18 9.06 1r)5

.48 7 2.28 .62 10 15.61 8.81 165

.50 7 2.28 .62 11 44..66 11.35 165

.52 7 2.28 .62 12 24.90 8.26 165

.51 7 2.28 .62 13 31.78 16.38 165

.55 7 2.28 .62 14 69.56 18.16 165

.51 8 2.40 .56 9 16.18 9.06 165

.58 8 2.40 .56 10 15.61 8.81 165

.56 8 2.40 .56 11 44.66 11.35 165
.61 8 2.uO .56 12 24.90 8.26 165
.59 8 2.40 .56 13 31.78 16.38 165
.63 8 2.40 .56 14 69.56 18.16 165
.68 9 16.18 9.06 i0 15.61 8.81 165
.76 9 15.18 9.06 11 44.66 11.35 165
.70 9 16.18 9.06 12 24.90 8.26 165
.92 9 16.18 9.06 13 31.78 16.38 165
.79 9 16.18 9.06 14 69.56 18.16 165
.63 10 15.61 8.81 11 44.66 11.35 165
.72 10 15.61 8.81 12 24.90 8.26 165
.91 10 15.61 8.81 13 31.78 16.38 165
.72 10 15.61 8.81 14 69.56 18.16 165
.71 11 44.66 11.35 12 24.90 8.26 165
.76 11 44.66 11.35 13 31.78 16.38 165
.95 11 44.66 11.35 14 69.56 18.16 165
.78 12 24.90 8.26 13 31.78 16.38 165
.90 12 24.90 8.26 14 69.56 !8.16 165
.83 13 31.78 16.38 14 69.56 18.16 165

Sample Characteristics

Include students whose attribute number 3 is equal to 1.00.

Attribute Number 13 = Attribute Number 9
+ Attribute Number 10

Attribute Number 14 = Attribute Number 11
+ Attribute Number 12

L..- . . . . -....- -.-t
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op tion I

StWont ID. = 236741
Sex. Male = 1, FOnMala =2, 2

~ iw~st. ssinedto. *3
Number of years in system. 3
-High school attended = 2
Verbal score on DAT. a 23
Numerical score on DAT. 35
ReadLng score on STEP. = 42
Math score on STEP. = 31
Overall Grade Point Average. x 3.21
9th Grade Grade Point Average oxcluding P.E. x 3.56
11-12th Grade Grade Point Average excluding P.E. a 3/42

Stud ID Sex Sam Yrs Sch Grade Pt Ave DAT STEP
9 11-12 ALL V N R M

236741 2 3 3 2 3.56 .07 3.21 23 35 42 31

Is this correct? (yayes, nrno). = n
Input more data this item? (y or n). = n
Input more data this data base? (y or n). n

Option = 7

Please turn me off. Thank you.
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