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THE APPLICATION OF COMPUTER TECHNIQUES TO PROCESSING AND
ANALYZING INFORMATION GATHEREC IN SCHOOL~-SYSTEM FILES WAS
INVESTIGATED. THE STUCY WAS PLANNEC TO (1) IDENTIFY JOBS
PRESENTLY PERFORMED BY HANDC IN THE AUSTIN FUBLIC SCHOOLS
WHICH COULC BE EFFICIENTLY AND ECONOMICALLY FERFORMED BY
MACHINES, (2) DCESCRIBE MACHINE-AFPFLICATIOM JOBS WHICH ARE NOT
PRESENTLY PERFORMED BECAUSE OF LIMITED CLERICAL AMD
PROFESSIONAL HELP, AND (3) EFFECT A SYSTEMATIC ANC UNIFIED
AFPFPROACH TO THE ORGANIZATION OF IRNFORMATION FOR FROCESSING
AND ANALYSIS. THE INVESTIGATORS CONCLUDEC THAT, OF THE
INFORMATION GATHEREC IN THE FUBLIC SCHOOLS, THE FOLLOWING
COULL BE PROCESSED BY A COMPUTER-BASEC
SYSTEM--PUPIL-PERSONNEL RECORDS (SINGLE SCHOOL), SCHOOL
REPORTS AND RECORDS, SYSTEM-WICE FUFIL REFORTS,
EMPLOYEE-FPERSONNEL RECORDS, BUSINESS OFFICE FROCEDURES, AND
PUPIL-FERSONNEL RECORDS (SCHOOL-WIDE). SOME OF POSSIBLE
EXTENSIONS OF SERVICES WERE LISTEC. CONTINUEC FLANNING WAS
SUGGESTEC FOR THE IMPLEMENTATION OF A COMFUTER-BASED
INFORMATION SYSTEM IN AN ELEMENTARY SCHOOL, A JUNIOR HIGH
SCHOOL, AND A SENIOR HIGH SCHOOL. DETERMINATIONS WHICH SHOULD
BE MADE INCLUCE (1) WHAT INFORMATION IS WJEEDED, (2) HOW THE
INFORMATION WILL BE GATHERED, (3) WHAT THE ORGANIZATION OF
THE MATERIALS ON THE INPUT-COCUMENT SHOULD BE, AND (4) WHAT

- USE WOULD BE MACE OF THE INFORMATION. A SCHECULE FOR STAFFING

AND SUPFORTING THE CONTINUING WORK WAS INCLUCEE. (TC)
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Rationale for a Computer-Based Iuformation System

R

I.
Methods for gathering informati n within the school system have far out-
tun the ability of the personnel to use the information effectively. Ansvers

to questions of concern to the educator are available but often the answers are
buried in files in many different offices with limited clerical helip to ferret

them out. As & result, the questions must be answered by '"'judgment" and the
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answer depends more and more upon the individual making the judgment. 1In the

38
EEE
279 .
ﬁ fﬁ rush to have information available in thL: places it is needed at the time it is
(o~ .
235
§§3 needed, many duplicate files are kept, necessitating clerical help for continual
266 . . . . .
_gﬂ.'& - updating. In addition, such files invariably 1l¢ad to summary files and cards,
5[ eme
g6
;ét © thus requiring noz only the reproduction of information but also the analysis
Swf :
95 ¢ of the information.
°Ea
got i
q;"?s%- Utilization of computer techriques and hardware offers help in this impor-
258
Q.- - - .
gfv:é',”’,. tant area. Certainly it must be recognized that the computer will not solve all
3 G =
gg g 2 the problems connected with information processing and analysis; however, its
Thoes
8535 characteristics of speed, large storage capacity, accuracy, and availability offer
n n B :
= E = ‘w -
FES R services which can help to ease the situation,

As indicated, the major problems arisé in two areas: processing and ana-
lyzi‘ng. Processing has been carried on by computer within public schools for
many years. Various methods of maintaining pupil-personunel records have been
developed in many parts of the country, both on school system and statewide bases.
These systems have been chiefly concerned with the gathering of information and

N '
; the printing of it in various formats for the use of the professional staff. In
o P & _
‘ﬂ some cases the data have been manipulated to produce some summary reports for use
v within the school. 1In this second phase the area of analysis is brought in.
¥~ Analysis infers the looking at data, making decisions, and reporting the results.
Lt
Q. This function of the computer has been less exploited than the processing func-
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tiou.v A few systems have developed programs to provide reports required by
local or state officials; fewer have useé it in an attempt at evaluation with-
in the school system -- that is, in a continuing research program.

The applications of computer science to public education have proceeded
along various lines during recent years. In general, the applications have
grown from initial utilization in the business area, to pupil records, to re-
search, to instructional uses. Except for the first area (business office pro-
cedures) and part of the seccoad (attendance and periodic grade-reporting) appli-
cations have remained partial and experimental, financed through publicly or
privately supported grants and pilot programs. In the area of pupil records com-
mon practices for reprcducing data for periodic and perménent reports have been
developed in individual schools, school systems, and on a state-wide basis. Each
of these sysfems has a varied amouni of retrievability potential for future re-
search. There have been few attempts to tie together the entire information sys-
tem into a'unitary whole in order to avoid duplication of effort and to produce
effective planning of input and maximal use of output.

The problem presented at the present time, therefore, is to identify jobs
presently performed in the Austin Public Schools which could be efficiently and
economicaily pexformed by machiries; to describe machine-application jobs which
are not presently periormed because of 1imitedvclerica1 and professional help,
the results of which would make a positive contribution to the programs of the
school; and to effect a systematic and unified approach to the organization of
information for processing and analysis:

To be considered for machine application, a job must not only be possiEle
with the machine but it must also be feasible. . Feasibility implies either that
the job can be done better (more economically, more efficiently, more accurately,
and/or aﬁ a lower professional level) or that the job emables other jobs to be
done better. Under the latter category would fall jobs in which machine appli-

cations offer no immediate advantages, but in which the information thus pro-
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duced effects ultimate advantages; for example, attendance reporting. Most
of the attendauce systems now in use offer little advantage to the professional
or clerical staff in the day-by-day accountiﬁg of absentées; however, the ad-
vantage of having the information in machine retrievable form contributes in time,
efficiency, and accuracy in compiling periodic reports oﬁ a grade level, school,
and system basis, as well as in continuing studies of attendance patterns..

In addition, feasibility also includes a consideration of volume. HHachine
operations may not be feasible under the first criteria until a certain volume
of operation has been reached. For example, the effort reduired to schedule
a school of 150 students by machine may be greater than the effort to do éhe same
job by hénd. At some level, however, the reverse is true. The exact criteria
at this level is more difficult to establish; it is again obvious that the use
c¢f the by-products generated must be considered. Although the effort in the job
is greater than would be required to do the job by hand (schedule of a small
school), if the job produces'products that would have to be obtained by hand
operation later (class cards for g%éhing purposes), the output may justify the
time expended. Thus each job must be considered not only in itself but in its
contribution to other jobs.

The extension of analysis depends upon the questions to which the school
system desires answers. Thére are certain areas wnich would be valuable each
year or at certain periods (budget accounts, sick leave analysis, grading analy-
sis) and could be produccd on a regular basis. Of greater service is the abiliiy
to analyze current date to answer current, one-time questions, and to carry on
selected research projects.

I1I. Present Status of Data Processing within the Austin Public Schools

At the present time the Austin Public Schools lease the following IBM
equipment:

403 Accounting machine

Reproducing Punch
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Interpreter
Sorter
Key Puinch (an w«dditional key punch is on temporary loan from the city)
Verificy
Collator

The equipment is installed in a small rocm at the central administrative
offices. The operation is under the direct supervision of the Business lanager
for the schools. A technician is employed for machine operation and supervision
and as a technical consultant., A full-time key punch operator with some duties
i machine operation is also employed. A similar machine installation is main-
tained at Stephen F, Austin High School for instructional pﬁrpoécs.

Although the equipment was installed at the request of the Business Manager .
and primarily for business applications, the equipment is available for applica;
tions in other departments. The Director of Pupil Accounting is at present using
this equipment. |

Ihe chief application of data processing to the business operations of the
schools is in payroll and rclated areas. Accordirg to the Business Manager, %2
little if any time is saved in the actual monthly payroll procedures. The saving
in time comes from the machine production of W-2 forms and periodic and end
of the year reports, such as teacﬁer retirement, withholding tax, social
security reports. In instituting the precent procedures, which operate on a
monthly updating process originating in the individual uanit, certain changes in
the form of reports were made., TFor instance, under the previous system a card
was kept for each teacher for a four year period reflecting his salary by the
month; under the preseut system this information is available by reference to
monthly reports. Of course, such a cumulative report would be available if the

Business Manager felt the product justified the machine and personnel time ian-

volved. All such changes were Justified in the light of improved efficiency.




‘and will be utilized fully during the January, 1966, census. Both of these ap-
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In progress at the present time are plans for converting the accounts pay- |
able to machine operation. This application will include the writing of checks
and the updating of budget accounts. Iun addition, information for budgét plan-
ning will be readily avéilable. Possible extension into the area of inventory |
of capital equipment and of warehouse inventory are under consideration. '

The Director of Child Accounting with the cooperation of the Business !
Manager and the Data Processing Technician has devised routines utilizing the
capabilities of the 403 in applications to summary attendance accounting. In

addicion, a system to aid in census records is presently being put into effect

plications were instituted primarily for accuracy and for economy in clerical
time.

Each school keeps its own attendance records in the class register. Prac-
tices vary by schools and levels from a classroom register kept by the teacher to
a register for grade level kept by central clerical staff. A summary report for
each register is made on a prepared form (G-50) at the end of each six weeks
period., This summary information is punched, and grade level and school summary
reports are prepared., Due to limitations of the equipment, computations of ADA
and ADM are still done manually. A cumulative card for cach school is punched
for cross-checking. This card is updated at the end of cach six weeks reporting
period. 1In addition, the age-grade distributicn annual report for the Texas LEdu-
cation Agency is prepared from the s5ix weels information.

Presently in execution for the first time in Austin is a procedure to aid
in the annual census, The approach calls for the punching of family data into
a set of three typés of cards., From this information a census enrollment blank
will be pre-printed. The census~taker will have the responsibility of checking
the information and making changes or additions. This approach will assure an

enrollment blank for cach home and will allow for casy accounfing of those who

have been missed. In addition, the pre-punched information when up-dated will
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provide current information about school population by elementary district and
wili facilitate the compiling of reports required by the Texas Education Agency.
IIT. Organizing for Information Processing -- A Recommended Approach

Institution 6f.a computer-based information system fallsi%nﬁo two parts:
organizing input data and using input data to produce mcaningful output. These
two functions cannot be considered separaic.y, however. The organization of the
input data will depend to some degree upon the output that is desired, especially
in thekselection of materials to be used in the system.

Information within the school system can be divided into three large divisions:
pupli-personnel information, employce-perscnnel information, and supplies, buil-
dings, and equipment information. The onec factor which all of tihese items have

in common is that they are assigned to a single administrative division, i.e.
building, department, area. The basic organizing unit for iuformation processing,
therefore, is the administrative unit,

This particular type of organization offers many advantages which would not
be available under a more “gross', alleinciusive type of arrangement. Each ad-
ministrative unit can retain a certain amount of autonomy; services can be insti-
tuted in one unit without affecting other units. Thus in initiating services,
one unit can serve as a pilot to prove the approach before expanding it fo others.

In addition, a large central record system becomes unnecessary. Under a
system-wide organization, a central control ﬁould have to be maintained in order
to clear all identifying rnumbers., Under a unit system, new identification num-
bers can be assigned at the local unif. without regard to other units, since the
unit number will be the key to the identification of all entities.

Such a unit oxganization system does not; however, limit thé possibilities
of composite use of the informatiocn. All-inclusive reports and analyses can
still be carried out, and upon completion, input medium can be re-sorted by the

administrative unit number,




:om g i e St ni 8 7 B e, dmlin'e L S S ST Al A IS A S S P et =

it dnfs o ek e St A AN el e Londd Mmook R ST . VN oo 4 by A & g !
! Bl

»

7o
information concerning these three large divisions of the schooi system can |
be divided into two categories: personal and school associated. School asgo-
. . !
ciated can be further divided into two areas -- history @&ad current. Personal !
|
information is that information which is associated with the individual as an
individual in any context; i.e., his name, addréss, sex, birthdate, etc. (Fof
property the type of information is the same, labels would differ). School asso-
ciated information is that information which is gathered as a vesult of the per-
son ot thing being associated with the school; i.e., grades, salary, assignment,
budget item. For school associate items, both history records (school asso-
ciated events of the past which are not sdbject to change) and current cvents
(school asscciated events which are being cumulated during the present year) axc
included, .
History information and pereonal information will generally be non-changing.
Current information will ge changed at reéular intervals as new information is
added. At a given time current information <7ill become (or be converted to) hise-
tory informatipn. There are areas of history and personal information which will be
updated continually (change of address, marital stiatus, assignment); in addition
tranwsier to another administrative unit assignment will result ia the necessity
of changing the identifying numbers oin all input information,
Such an organization as described above would necessitate the assigning of
a three digit corfe number to all admiuistrative units. This code would become
the fivst three digits of 2ll identifying numbers for the specific entity.
For czample, the system could work in the following way. The first digit of .
the'three digit code would indicate the area: O indicates a secoﬁdary schicol;
1l indicates an elementary school; 2 indicates a division of pupil personnel
services. The second two digits would indicate the specific division: €)1 indicates
Stéphcn F, Austin High School; 104 indicates Blanton Elementary School; 204 indi-

cates Visiting Teacher Division of Pupil Personnel. Every piece of input data

would contain this identifying number.
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For pupil and employee persouncl an additional five digit nﬁmber would be .
used to indicate the specific person involved. Iun property accounting, a sixz
'digit number would be used. These numbers would be assigned Vithin the admiﬁi-
strative unit invoived. A1l information on a system=wlde level, there¢fore, would
be organized on this adninistrative unit basis rather than on a strictly alpha-
betic or numeric avrangement as has become customary. Although im come cases
the alphabetic arrangement would be more convenient, such as in census cards, the
problems which such an approach creates in necessitating a system-wide numbering
systcm creates more problems thén it would eliminate.

The information to be included in the input data would consist of Lwo types:
actual numeric or alphemeric information and coded informatior. The decision to
use one or both of these'types would be determined by the use of the input data,
For example, on some input mediums it would be necessary to include both the -
number (8 digits) and the name of the individual (in personal information) if
the input medium was to be used for visual interpretation and/or if the alpha-
meric information was desired for output, For some information, only the number
would be necessarxy to tie it in with other input., Some information would always
be coded (sex, marital status, grade status). These decisions would be made at
the time that formats £6% input and output were being devised.

The sclection of informatioa to be included in the input medium is depen-
dent almost entirely upon the output desired. It is useless to include informa-

tion which is not going to be used or which has ouly a limited referemce. In-

formuion such as locker number might be uscless in one school setting where it was

only an initial assigument with‘no later reference, 1In this cas¢ a simple card
file would suffice. The same might hold true for certain health information and
parent permission slips required of all students. This information is assumed to
exist for all students and its presence in the file need not be indicated in most
cases., However, a final determination as to what specifiq information is to be

included cannot be made until a determination is made concerning utilizationm.

o
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1V, Possible Services Under a Computer~Based Information System
it would be impractical if not impossible to iist services which would be

available under a computer-based system of information retrieval. It is not ime

practical, however, to indicate the areas of possiblie service both in arcas now
covered as well as in extensions of service made possible through a computer=-
based system.

Of the information now in the public schools, the following could be'serveq
by a computer-based system:

Pupil-personnel records (Single School)
1. Report Cards
2. Permaiient Recovds (transcripts)
3. Attendance Records
4. Personal Information
5. Tee Records
School Reports aund Records
1. attendancc
2. Tlionor Rolls and Special Lists
3. Tesu Results Listings
Systen-wide Pupil Reporis
l. Census Data
2, Attendanece Data
3. Oystem-wide Horms for Tests
L. Tegt Scoring
Employece~personncel Recouds
1. Cumulative Reports on Teachers (salary, assigument,
cuperienee, training, cte.)
2. Payroli production with suwmery reports
3. B8pecial studics of leaves, training, esperience, etc.
Business Office Procedures ’
l. ficcounts Payabic
2. Properiy Inveatory
3. DBudget Analysis
4. 'Text Dook Accounting
Pupilepersonnel Records (school-wide)
1. Yesting Record for Elcmentary Students
2. Special Services Record (visiting teacher, special
cducation, special testing)

Due to limitatious in tiwme and personnel, much useful compilation and
analysis of information is not now available. Some of these arvce immediately
obvious; however, more of these applications are moted as the school moves into
a computer-based sysiem and has the information stored for use. Some of the
possible extensions of services are as follows:

Pupil-personnel Kecords
1. Additional coepics of records for use by personnel
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- 2. Special reports on students ~- failures, interest and
achievement patterns, '"underachievers'. '
3. TFollow-up studies of students both within the school systern
and after graduation or departure.
Schiool reports and records
1.  Analysis of grades assigned by Leacners
2. Scoring of teacher-made tests ‘ \
3. Complete analysis of standardized test results (with studies
of relationship to other data as desired)
System~wide Pupil Data -
1. Complete production of standardized test norms with studles
of relationship to other data
2. Unified record of central office pupil persomnel records
with multiple copies for the officee desiring the infore-
mation .
Employee~personnel Records
1." Files for applicants
2. Cross-reference for selecting employees with certain
qualifications
3. Production of studies concerned with a pattern of hiring,
retivement, resignations, training, assignments
Business Office Procedures _
1. Extended analysis of spending and revenues
2. Unified system of purchase, paying, delivery, and
accounting for supplies and equipment

V. ©Next Phase of the Project

the foregoing statemant presents the immediate situation in relation to
data processing within the Austin Fublic Scheols. In addition a plan of organ-
ization has been presented under which additional data processing serviees.can
be inﬂtituted on da pilot basis and.later expanded as the system may desire,
Although simultaneous implementation would be highly de51reab1e, from a service

stan‘ nt such a procedure is imposs

D

ible for several reasons. First, paper
plannlng does not assure a moothly operatxng program; therefore, a’ pilot pro=-
gram for proving and improviang the approaches is neeessary. Second, a computer=

based program is a growing one, each step depéﬁding upon the successful fomple-

- tion of the previous omne; therefore,’Steps at each level of operation must be

perfected before moving igsoﬁihe next. Third, in ovder to insure a continuity
of records, the changé:over must be made one step at a time.

Such a program as has been outlined can be implemented either by extending

-a single service to all schools or by extending many services to a few schools.
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The latter approach is desirable because if offers the opportunity to test the

approaches on a comparatively small number of cases. Thus changes in procedure
.

are more eaSily_accomplished.

In the present case ofvthe Austin Public Schools, it is suggested.that
qontinued planning for implementation of a computer=-based information system be
carried on in an elementary school, a junior high school, and a senior Higb
school. This planning should involve pupil=-personne:r and embloyee-personnel areas.
The areca of property and business applications,being already partially déveloped,
should not be distrubed; howeveﬁ, the business manager should be involved in all
such continued planning in order to parallel the present systems and to facilitate
the inclﬁsion of these procedures if desired.

The planning at this level would invelve a survey of information which is

-

now collected and a listiné of the use made of these materials. ‘From this
point, plans can be made fo;.collecting the information for data processing.
Determinations which must be made include what-information is needed,.how the
information will be gathered, what the organization of.fhematerials on the
input document should be, and whai use will be made of the information. All

of these questions will necessitate studying the materials now on file and the

use of these materials. School personnel must be involved in the study of the

materials and in making plans for transferring present files to input medium.

This planning must procead with the full knowledge nd cooperation

1\

of the personnel involved, including the teachers in the schools. It is im-
portant that the administration of the schools be interested in investigating ,
the possibilities and be flexible enough to modify present procedures when

necessary. In addition the persounel must realize that the initial stages ==

planning and implementation =~ will require time'and energy beyond theat now

expended; the end, hdwever, will justify the energy that is expended now.
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In addition to working with a school in pupil=-personnel rgcords, it is
recommended that continued planning with the Director of persomnel and with
the Director of Guidance be.carried on with the objective of doing some pilot.
wo?k in these areas in the schools that will be serviéed and on a school-wide basis,
The Research and Development Center is ready now to continue work in

this area as outlined above.

VI, Staffing and Supportiqg the Continuing Work
- Barring unforsceun delays, the Information Pfocessing Project will quickly
move from planning to imblementation as.the next phase is undertalen., Delays
in obtaining printed card formats necessitate the early design and order of
these materials in order to make them available during the spriug. Under the
present plans, the following schedule will be observed:
January:¥* Initial placning with the individual schools
Design.of formats for input cards
Ordering of cards
February: Initial plans for converting present information to input
Initial assignment of identifying numbers to cnti@ées involved
in the initial phase of the project
Programming for initial listings of information
March: Information collected and punched into cards |
| Plans for implementing periodic reporting during 1966-67
Plans for aid in scheduling for 1966-67
Additional card formats designed for grading, history
records, and other 19606-G7 areas of service,
April: Course choice and studént schedﬁling-
Proof of information input (student~personnel)
* In cases where this schedule applies to school operations (i.e., scheduling)
the dates are merely suggested ones and will be changed to fit the plans of-

the schools involved.




c ‘y -13-
May: Programs for leportlng and related areas
Programs for permanent recorda
Plans for_employee-personmel ﬁiles.
Plans for analysis of fall achievcment testing
June: Miscellaneous programs for additional analysis of informetion
Employee-p rsonnel files completed as employees ave assigned
f6r11966-67 school yeax |
Programs for employee-personnel analysis
July: . Completed plans for grading and history records
Attendance réporting for 1966-07 planned
August: Handbook for use by administrators and school personnel for
procedures connected with the Information Proccesing
Operation within the schoéls
Technical handbook abstracting the progrsms to be used in
the project
Requ1rementv for continuing the program of Int symation Processing ifor the
Austin Public Sch001° involve three areas: personnel, equipment, and materials.
TL is assumed that the Research and Development Center will furnish the major

portion of the equipment and matex -jals as the project is jnstituted, As exten~

. L4 ,.....,..-._.--.1 s iv
t i3 assumeda thnat

Jode

' gions of the services are made at the request of the schools

the AISD will shafe more and more in these expenses.
The services of Mr, Blll Lamlkin of the R & D Center will continue to be

avaiiable as consultant and as coordinator of the project. As stated carlier
the cooperatlou and enthusiasm of the personnel of the schools is essential to
the success of the program. It is not anticipated that additional personnel will
be needed by the schools in fulfilling their part of the initial implementation
of the program. It is expected that the initial keypunch jobs will be carried out
by the classes in the Austin Public Schools as a part of the ixstrﬁctional program.

The services of the keypunch operators in the R & D Data Processing Center will
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.be available for work in corrections and updating.

Equipment available in the R & D Data Processing Center and in the Computer
Assisted Instructioh Center will be available for the corputer work. This
equipment includes an IBM 1401 system and related hardware, Equipment within
the schools may be called uﬁon when thé use would serve instructional purposes,
or in case of emergencies,with the approval of the school offlcials.

Initially, and so .long as it shall remain a model system only, the materizls
which will be necessary will be purchased by the_R & D Center. As tﬁe‘system
is extended to other areas of the AISD, a proportionate share of the costs will
be borne by the AISD. The attached table gives an estimated account of the cost

of materials for this program during the first year of operation (1966-67).

Addendum: As a service to the R & D Center and as an initial trial of the

personnel~information system, it is suggested that an input file be compiled
for employees of the R & D Center as reference for reports and for general
information of interest to the directors and members of the Center. Such a system

could be instituted immediately with minimum cost in. cards and paper.
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’ ' INFORMATION PROCESSING PROJECT -- MATERIALS FOR 1966-67

January, 1966

| 4 card formats at $75 each * | ' $300.00
' ‘May, 1966
2 card formats at $75 each $150.00
July, 1966 ‘
| Report Card Pre-printed Form $300.00

Supplies of stock paper and cards $300.00

September «- June, 1967

Rental for local mark sense eaquipment **¥ $100.00
Total $1150.00

* each card format order includes 50,000 cards

** time on mark sense equipment can be purchased locally if such
a feature is not available at that time on campus equipment,




