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INTRODUCTION

Data processing has been generally adopted by
institutions of higher education. N=w t=2chnologiess and
economies of scale have made it possible to utilize the
computer, whether it be a mainframe, mini-computer or
micro-computer, in the educaticnal and administrative
proc=sses of colleges and universitiss. As a concept, a
data base is a part of the centemporary data processing
design of the 1980s. A data base is a cellection of
re2lated data, about an enterprise, with.multiple uses. The
software (computer programs that =nable data teo be stored,
retrisved, modified, and deleted) and procedures that
manag= the data base compris= a Data Base Management System
(DBEMS). A Data Base Management System makes it peosesible to
access integrated data that crosses operaticnal,
functicnal, or organizational boundaries within an
enterprise (Atre, 1980). In higher education, the
=nterprise to which Atre refers may be the university, 2
cecllege, department, or any functional or organizational
subdivision of the institution. Automating the d=ata
manag=ement function consists of data collectien,
crganizatien, storage, retrieval, and manipulaticon using
comm=2rcial Data Base Management Systems. The approach
taken by cclleges and depariments towards the automaticn cof

data management has beesn slow te non-2xistent (Plourde,
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1981).

On= such organizatienal unit within a colleg= or
university is the tesacher preparatory program within a
College= of Educaticn. That program may span Jdepartments
within the Cecllege. The program may include these of
2l=2mentary and seceondary =ducation as w2ll as related
disciplinary departments within teaching fislds such as
English, Mathematics or Peclitical Science. Likewise, a
functional arsa such as teachs=r training may invelve ths
placement office, the te=acher certification unit of the
state =ducation agency and a2 hest cof ceoeoperating scheols

whare student teaching internships may take place. Such 2

m

functicnal ar=a of highef 2ducation s=rves as th
environment for this ressarch and development preoject.
Since 1979, there has b=en growing intersst by stats
legislators on the cempetency cf teachers., Sandefur (1981}
reported that by October, 1986, at least 29 states
initiated l=gislative acticon or s=t up fact-finding
committess regarding compstency assessment of t=achers.
This actien included regulation of entry into the
professicen a2nd contrel of the certification prcoccess. The
ne=d for better teools for teacher assesssment, was advocated
by Denemark and Nelli in 1968. Denemark stated that
t2aching is an complex, demanding task of knowing, deing,

and be=ing. Such a prismatic view of teaching reguirss =
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multidim=nsional approach to teacher assessment. An
approach that supports the us= of paper and pencil measures
when appropriate, but requires, as wsll, mcre complex
measures of parformance. Kniker’s (1981) review of ths
literature propos=d that the gezl cf te=acher competency
programs should b= to provide students with fegulat
fesdback on their performance r=garding the published
competencies. Students should be apprais=d of their
strengths and nee=ds and when=ver possible, given
suggestions for rescurces. Kniker (1981) also suggestad
that the capabilities of comput=rs b= =xplor=d in support
of teacher assessment.

Twe of the facteors advarced in faver cf using
computers in the commercial work placse are the ability to
store large quantitiss of data and the sp=ed in which the
computer can transform data intec meaningful information
(Mand=1l1l, 1982). Other facteors include cbtaining rapid
respons2s to questicens and the knowledge that cone2 is in on
the "state of the art" technoclegy, 2n important part of
k22ping up futures trands.

Attempts to use the computer in teacher asssssment
have m2t with varicus levels of success. The majerity of
past applicaticns w=re simulations (Zuckerman, 1979).
Simulaticons present=d an 2ducational =xperiesnce to the

student. The student may medify the 2nvironmsnt and




observe the result. If undesirable, the student may
restore the simulation to its coriginal =nvircenment and try
another path or opticon. Other applicaticns focused on
drill and practice or an automated page turning capability.
These approaches only replicat= a book or pencil and paper
with a computer screen. For the moét part, th2 above
applications were implemented on micro-computers, du= to
the high costs associated with the procur=ment of larger
computer systems and labor intensive programming efforts.
The administration of Iowa State University’s Cellege
cf Education created the PRO#FILE Task Force in 1981 to
identify elements that could b= incorporated inte a
PERSONAL PROFILE ANALYSIS. In other words, the PROXFILE
Task Force was to seek ocut those knowledge skills,
attitudes and dispositions which have been identified as
2ssential for students in teacher =ducation programs.
Additicnally, the PRO*FILE Task Force was to b=gin
suggesting how knowledge, skills, attitudes and
dispositions might be incorporated inte the Iowa State
program, aleong with a battery of diagnostic teceols, that
would aid =ach student in the Ceollege of Education’s
program to learn what his or her strengths and needs are.
The PRO*FILE Task Force was co—chaired by Drs. Charles R.
Kniker and Joan C. Breiter. The PRO#FILE Task Force

presented their Initial Study on 2 Profile System in July,



1981. The report included a summary cof findings from the
literature, an analysis of any lecal responses, and
recommendations for future study. One of the results of
the study suggested that pertieons of the teacher ass=ssment

process could be autcemated using a computer.
Statement of the Problem

Cemputer architecture is a term used to describe a
computer system consisting cf physical computer compenents
(hardware} and programs (scftware) designed to sclve a
particular information preoblem. Teday'’s computer
architectures offer new approcaches to the managem=nt of
students and their educaticon. This study will help
determine how Data Bas=2 Management Systems téchnology may
be used in the‘imptovement and/or assessment cof potential
teachers and graduates in a Ceollege of Education. A
specific application from Iowa State University’s College
of Education’s ongeing research project, referred to as
PRO#FILE, will be used to investigate the use of the
comput=2r and scoftware as a prescriptive diagnostic
processor. PRO#FILE will assist teacher education
candidates during their undergraduats years by preoviding
English~-1like scftware for individualized instruction on the

basic concepts of teacher competencies.




Need

The purpose of the PRO*FILE System is to increase the
already high level of competency of Iowa State University
graduates as beginning teachers. The goal of the PRO*FILE
System is its use as a prescriptive diagnostic processor
assuming the legal and privacy issues of storing personal
data'can be resclved by fedesral and state governments. The
amount of data required to create a2 reccord for cne student
and corresponding updates to monitor a student’s pregress
is above average in magnitude. In the Spring cof 1983,
‘there were more than 500 students in teacher education
curricula at Iowa State University. Additicnally, the
PRO*#FILE Task Force has identified over 100 Performance
Elements, each containing five to 15 pages of text. Data
are dynamic in nature and require centinucus updating te
kesp them relevant.

Based on the College of Education’s requirem=nt for an
interactive PRO#FILE System, the PRO*FILE Task Force
decided to automate the system using a computer. It was
the intent of the PRO*FILE Task Force that administratoers,
faculty and students have access to the data base via
on-line terminals. The utility of the PRO#FILE System
became self-evident as the ressarch 2ffort continued. The
computer architecture at Iowa State University allowed

campus-wide access and updating. Campus-wide access freed



students from the physical constraints of closed buildings
or facilities not available due to inclement weather. A
student could use the PRO4FILE System for self-evaluation

and research 24 hours a day, seven days a week.
Purpose cof the Project

An educational research and developm=nt approach was
used to evaluate an applicaticn using Data Base Management
Systems’ thecories and methodolegies. This application
represented a computerized protetype cof a teacher
assessment prescriptive diagnostic system. Borg and Gall
(1979) stated that educaticnal research and development
(R&D) is a process to develcop and validate educational
preoducts. It consists ¢f studying research findings
pertinent to the product to be developed, developing the
product based on these findings; £ield testing it in the
setting where it will be eventually us=d; and revising it
to correct the deficiencies found in the field-testing
stage. The 10 major steps required to develop an
educational product for dissemination and distributicen are:

1. Research and information collecting;

2. Planning;

3. Developing preliminary form of product;
4. Preliminary fi=ld testihg;

S. Main preoduct revisions;




6. Main field testing;

7. Operational preduct revision;g
8. Operational field testing;

?. Final product revision; and

19, Dissemination and distributien.

This study concentrated on the first five steps ending
with the main product revision. The fifth step was the
revision of the product as suggested by the preliminary
field-test results.

The first step of the educatiocnal RE&D cycle was
divided inte three major areas. The first two areas were
generated from a review of selected literature. The first
area described the thecoretical relationships of Data
Management to Data Base Management Systems. In the second
area, the basic concepts cof Data Bas= Management Systems
methedolegy and general design were investigated. The
third area focused on the design and implementation cf the
prototype using an integrated Data Bas2 Management System
that supported the PROXFILE research. As such, the R&D
cycle allowed for testing, =2valuation and refinement of the
prototype to determine the applicability at the systems
(technical) level, the administration, faculty and student
level., The revised prototype will be used in the on-geoing
PRO*FILE research project.

Codd (1970), a researcher for the International



Business Machine (IBM) Corporatiocon, published a paper on
the relational apprecach to data base management. By
pointing out the similarities between the data processing
concept of a flat £file (a 2-dimensional array of data
items) and the nction of a mathematical relation (a
2-dimensional array of data items in normalized form!) taken
from discrete mathematics, Codd provided a rigerous
theoretical foundation for the design and manipulation of
data structures for Data Base Manag=m=nt Systems.

This study, using Codd’s research as a conceptual
framework as well as Iowa State University’s pelicy and
phileosophy statements, was used te design and implement a
prototype data base. The system he=reinafter was referred
"to as the PRO*FILE System. It consisted of twoc major
groups of data: (1) Student Recerds; and (2) Performance
Elem2nts. A typical student record contained historical
personal data, past class work, evaluation results, and
statements of advisement. A Performance Element summarized
what knowledge skills or attitudes a senior cught to have.
Performance elements were essentially reviews of the
culminating knowledge/skills that students should have
achieved. Following the R&D cycle, the initial prototype
was evaluated by administrators and faculty from the
College of Education and graduate research assistants from

the Iowa State University’s Research Institute for Studies
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in Educaticn.

Evaluation by interview followed the Instructional
Design Interview procedurs developed by Richardson,
Nartens, Fisk, Okun, and Thomas (1982). The procedure was
used at the community college level and deve;oped at
Arizona State University. The methodelogy used the
developed procedure at five meetings to acquire, confirm
and ascertain if the preceived ideal was acquired for an
instructional design. The procedure was used with four
institutional age groups. The results of the study
indicated that it was feasible to carry out multiple
interviews and that the process yielded useful data. This
processs and corresponding procedure can be us=d te
evaluate the PRO#FILE System by diverse groups such as
administrators, faculty and students.

The software development =2valuation fecllowed basic
criteria published by the Fed=ral Information Preocessing
Standards Publicaticn (FIPS PUB 99). The purpos= of the
federal study was tc provide a structure that could be used
as a basis for the analysis and classificaticon of software
development tools. The target population of this
publication was all federal agencies. The methocdology
provided a framewerk for evaluation through the use of a
taxenemy cof tocl features. Rhile FIFS PUE 99 noted that

socftware development is an emerging technelegy and any set
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of criteria must take into consideration circumstances
peculiar to the local environment, the federal standard
guideline was designed to evaluate data base management
systems as a software development toecl.

The data base design evaluaticon was founded upoen the
procedures developed by Atre (1980). Atre provided
practical steps in quality data base design and cperations.
Much cof the material was developed at the IBM Systems
Research Institute and targeted for industrial use. The
methodeclogy preovided a set of procedures in developing a
data base that is predictably sound and able to satisfy the
strictest performance criteria. The procedures weres widely
accepted by the computer industry. At the time of
publication, over b0 universities wer= using Atre’'s
procedures for classroom instructicen. The procedures
develep=d by Atre provided this study with a design aid and
framework for the computer implementation of the PRO#*FILE
System.

From the evaluatiocn results, the prototype was revised
and refined as part of the on-geing PRO*FILE research

project.
Significance of the Study

Since there have been very few studies that automate

the data management function for the improvement and/or




assessment of potential teachers, this study investigated
how Data Base Manag=ment Systems may be used as a
prescriptive diagnostic preocesser. This study helped
2stablish the applicability cof the PRO#FILE design and
determination of the PRO*FILE System’s ability to meet the

requirements of Iowa State University’s Cellege cof

Education.
Qutline of Subsequent Chapters

Chapter 2 reviews the literature, defines the ccncepts
of Data Management, Data Bas= Management Systenms,
Informaticon Management, and presents the criteria that were
used tc evaluate the prototyp=. In addition to an cverwvisew
cf Iowa State University’s hardwars and software
configuration, envircnmental and situational f£actors withir
th= College of Education are examined in Chapter 3 to
defin2 the constraints under which the prototype was
d2veloped and evaluated. The data bas2 design methcdelegy
and strategies are described in Chapter 4. A detailed
analysis of the model and supﬁorting scftware is pr=sentsd
in Chapter S. The findings of the project bas=d on thes
criteria usad to evaluate the preduct is discussed in
Chapter 6. Chapter 7 presents the recommendations cof this
developmental research proj=ect and £inal summary.

Appendixes contain the details in the design of the
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aducational product and methodologies used in the study.
Although technical in content, the reader may find the
details highly informative in any replicaticn study or
future consideration c¢f using a Data BEase Management

System.
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is
LITERATURE REVIEN

In crder to determine how Data Base Management
Systems’ technocleogy may be used in the improvement and/or
assessment of potential teachers and graduates in a College
of Education., it was necessary to eobtain an understanding
of data management. An understanding cof the conceptual
framework of data management made it possibls to examine
the concepts of data base managementi: nermalizatien,
information management, d=sign methodeology, and future
trends. These four areas combined provided the necessary
backgfound information for this study. Alsc, the review

examined teacher esducation assessment and perfecrmance

monitoring.

Data Management

Descriptions of phencomena are referr=d to as data.
Data correspond to discrete, recorded facts about phenem=na
from which we gain information about the world.
Information is an increment of knowledge that can be
inferred from data {Langefors, 1977).

The word "datum" comes from Latin and, literally
interpreted, means a fact. Data 4c not always correspend
teo concrete or actual facts. Sometimes they describe
things that have never happened or are imprecise at best.

Tsichritzis and Lochovsky (1982) d=fined data as
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corresponding to descriptions of any phenomenon or idea
that a person consider=d worth feormulating and recerding.
Data will be of interest if they are worth not only
interpr=ting in some manner, but alsoc worth recording in a
somewhat precise manner.

Data Management refers to the computer technology
necessary for data collectien, organization, storage,
retrieval, and manipulation (Cardenas, 1979}). Th2 smallest
unit of storage is a data item, also referred to as a
fi=ld. A field may be 2 person’s social security number or
the color of hair. A cellection cof fields constitute 2
logical record. Associated with 3 recerd is a particular
group of £fields that together represent characteristics
about a person, place, or thing. For =xamples, a r2cerd in
inventory may have cne or all of the following fields; part
number, part name, quantity on hand, and recrde=r point.
Cardenas (1979) progressed to the next level and defined a
£file as a collection of occurresnces of the sam2 record
type; for example, a file of employe= recerds.

The American National Standard Vocabulary for
Information Processing (ANSI, 1970) defined a computer
program as a series of instructions or statements, in a
form acceptable to a computer, prepared in order tc achievs
a certain result. During the early 1960s, programming

languages (COBOL, FORTRAN) were used tc create computer



programs. These computer languages used the computer’s
£file access system to physically move data from a sterage
deavice to and from the computer’'s memory for processing
{Davis, 1981!).

Th= COBOL implementations of the =arly 1960s were
found to need additional capabiliti=ss beyond the
fundamental COBOL reporting f£eature. Flynn (1974) stated
that these additional capabilities started the evelution of
data base management systems. In 2 later publication, Fry
and Sibley (1974) substantiated Flynn's historical account.
Supplemental COBOL capabilities included a SORT package and
repeort writer. Cardenas (1979) defined these capabilities.
A SORT package is a specialized meodule implementing seme
algorithm fo; sorting the2 records of a2 large £file, and
perhaps sorting and merging together multiple files. A
report writer is a3 program utility that provides many
facilities for editing cutput, tallying, formatting, and
oth2r related tassks ne=ded to generate more complax
reports; these facilities go beyeond the primitive cnes
defin=d as part of the standard of a language. Ey the mid
19650s, COBOL was revised to include 2 S0RT verdk in the
programming languag=. It was alse during this time perioed
that so-called report program generators were accepted.
The primary one was RPG (Report Preogram Generator) and was

highly successful (Shelly & Cashman, 1976).
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In the mid and late 1960s, generalized file management
systems were developed. These systems integrated various
facilities of COBOL, report writers, report preogram
g=nerators, and SORT packages with a number cf other useful
data management facilities inte 2 self-contained system
(Flynn,-1974). Generalizad file management systems opsrate
like an application program on a2 host programming and
operating system, and us= the available access methcds.

One of the most important develcpments cof these systems was
that those users who could not write COBOL or FORTRAN code,
could specify retrieval of records on the basis of
practically any logical expression; they could use any data
items of the record structure, without the limitations,
burgen and concern of its particular sequencing or
particular single access key (Informatics, 1974).

In the late 1960s, th= neoed fer integration cf large
files intoc a data base and the ne=2d for application
programs to access it effectively and =fficiently led to
the early data base management systems =fforts (Fry &
Sibley, 1976). Cardenas (1979) found that conventicnal
file structures were inadequate for such demanding
environmants, and resulted in burdens in processing time as
w2ll as excessive auxiliary storage requirements. Cardenas
(1979} further stat=ed that generaliied file management

systems (GFMS), limited by the conventicnal single-file
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structures of their host cperating systems, were alsc

indequate.

In the late 1960s, a group of representatives from
computer and software manufacturers, users in the Federal
government and industry, and university researchers
embarked in producing the Data Bas= Task Greup (DBETG)
Report published in early 1971 (DBTG, 1971). This preoposed
standard for generalized data base management systems
(GDEMS) became the basis fer a growing number of systems.
The2 main functicnal relationships of data management
systems in the 1970s and into the 1980s are summarized
below (Cardenas, 1979):

1. Application pregrams in a conventiconal procedural
programming language communicat= with the GDEMS
or d4ata base/data communication systems via an
appreopriate language interface provided by the
system.

2 Application pregrams in a high-level GFMS
language communicate with the GDBMS via ar
appreopriate interface usually provided with the
GFHMS.

3. A very high-level query language particular to

2ach GDEMS or data base/data communication system

is generally available for fast, low-voiume data

3CCess.
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A GDEMS system permitted the use cof transaction criented
lanquages, as well as of a nonprocedural English-flavored
query language of its own.

Starting in the early 1960s and over a 20 year period,
the requirement for preogramming languages that were esasier
to us2 and that offered more capabilites for repert
gen=ration and query by computer users was develcped.
However, computer users designing complex business
applications found that additional capabilities were
required to more fully bencsfit from the processing of

relationships between data.

Data Base Management

An understanding of the majer concepts and objectives
provided the basis for determining when and under what
circumstances data base techneoclegy would be used. Date
(1977) provided a comprehensive list of concepts and
objectives for data base designers. These concepts and
ocbjectives were alsc validated by the2 werks of Martin
(1976}, Cardenas (1979) and Bradley (1983). Eatch concert

and cbjective is presanted in Table 1.
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Objoctives in Using a Data Base Management
System

Data independence - Denotes independence or
insulation of application pregrams or us=rs from
a wide variety of changes in the specific
logical organization, physical organization, and
storage considerations of the computerized data
base=.

Data shareability and non-radundancy of data
stored -~ Enables applications to shar2 an
integrated data bas= containing all the data
needed by the applications and thus eliminate as
much as possible the need to sters data
redundantly.

Relatability - The ability of defining relation-
ships between records or entitiess at the lecal
level just as ceonveniently as defining the
records themselves.

Integrity - The coeordination of data accessing

by different applicatiocns; propagation of updated
values to other copies and dependent values;

and the preservation cof a high degree of
censistency and cocrrectness of data.

Access f£lexibility - The ability to access

any part of the data bases on the basis of any

access key(s) and legical qualification, via a
high-l2v2l nen-precadural qu=ry language. For
browsing through the data base, cor via input/

cutput statements issu=d from programs written
in conventional preocedural programming

languages.

Security - A proper mechanisms to assigr,
centrel, and remove the rights of access of any
data items or defined subs=t of the data base.
A data item must b= fully protected from
unauthorized intrusicn, be it accidental cr
malicious.

Performance and e2fficiency - In view of the size

of the data base, and of demanding data base
accessing needs, gocd performance and sfficiency
are major requirements.
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Table 1 (Corntinued)

8. Administraticn and Contrcl - The functicns cof
data base design, administraticen, and control
reside with the Data Bass Administrator (DEA).
The DBA is an experienced and highly qualified
individual charged with such responsibility and
othar responsibilities that must be lifted away
from any one user for the overall good.
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Atre (1980) defined a relationship as a mapping or
linkag= between two s2ts of data (=ntity}. It can be a
“one-te~-eon=", "one-to-many" or "many-to-many". Cardenas
(1979) added one cther relationship: a "many-to-cne". For
2xample, a student is assigned a3 student identification
number and that number uniquely d=fines the student
(one-to-con= relationship). Likewis=2, a student may be
assigna2d tc one adviser but the advisor may have many
students (one-to-many relaticenship). On the2 other hand.
many students may be assign=d to cone instructer for a
particular cours2 (many-to-on2 relationshipl). Finally, a
student has many instructeors and instructors have many
students (many-to-many relationship). The relaticnship is
as impertant and as definable as any attributs or record.
These relationships were the foundation for developing th=
leogical organizaticn of 2 data base in the next

sub-section.
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Data base technelogy introduced powerful logical data
base structures (medels) made up of interconnected records.
These were published by Martin (1977) as:

1. Tree or hierarchic model;

2. Network medel; =z=nd

3. Relational model.

Cardenas (1979) stated that the foundation of the above
three models is based on the concept of a £lat £file. He
defined a flat file as one in which =ach record instance
has a similar number of fields. For example, a fixed
length logical file structur= without repeating groups is a
£flat file. Relationships between flat files sometime exist.
and for that reason application software should be abls teo
define and utilize those relationships in processing data.
During the late 1960s, the early data basé management
systems were based upon the tree cor hierarchic model.
These systems included IBM’s Informaticon Management System
(IMS) and MRI's SYSTEM 2000. Knapp & Leben (1978)
pres=nted procedures for modeling data using the
"one-to-one" and "one-to-many" relationships only. MRI
(197S) also argued that data could b2 represented using the
same telatiohships tc form a tree or hierarchic model.

It was alsec during the late 1960s that business,
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government, and the computer industry formed the Data Base
Task Group (DBTG) under the supervision of the Conferencs
en Data Systems Languages (CODASYL). A result of this
group was the publication of the DBTG Report (DETG, 1971);
the report recommended implementation of the Network medel.
This Network model became known as the CODASYL medel (0llse,
1978). The CODASYL model uses all four relaticnships
previously defined. Its major consideraticn was the use of
the “many-tco-many® relationship. Throughout the 1970s,
DEMS systems that were based upen the DETG standards were
made available in the commercial market for distribution.
These included IDMS (Perron, 1977) and DMS-1£00 (UNIVAC,
1978). These and cother similar DEMS systems had the
capability to model data in a flat file, hierarchic or
n=2twork representatien.

The ability to meodel data in a hierarchic or n=twerk
representation alsc carried considerable overhead in the
design and programming 2ffort. This cverhead largely
included the training needed by analysts and programmers to
und=rstand and use the data bases structur= when considering
the four rélationships involved. The U.S. Government (FIFS
PUB 77) cautioned its agencies on the development =ffort
using hi=srarchic or network based DEMS’s dus to the
comblexity of the design and implementation. DEMS users

were becoming overburdened by ceomplexity and scught simpler
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sclutions.

While the DBTG was defining the CODASYL netwerking
model in the late 1960s, a researcher at International
Business Machines (IBM) Corporation was preparing 3 paper
on an approach that was bas=2d on mathematical set thecry.
Codd (1970) argued that any group of data elements could be
broken down into a series cf 2-dimensional relations
(files) whereby a unique key would identify all data
2lements in the tuple (record). Codd’s research provided
the frameswork for the fourth DBMS locgical model referred to
as relational. Prior to Codd’s presentation, there were a
numbear of implementations of relatiocnal data bases (L=2vein
& Maron, 1967), (Childs, 1968}, (Ash & Sibley, 19483,
(Feldman & Rovner, 1969). However, from an historical
point of view Codd received the most credit for the
development of the relational mede=l. IBEM built a prototyp=
called System R (Martin, 1977) that validated the
r2lational data base approach but numercus implementation
problems precluded a successful entry inteo the matkét.
Bradley (1983) stated that the relational appreach was not
widely used in the early 1980s because it tock 2 very long
tim= teo bring a comprehensive r=lational system to the
market. Howesver, Bradley (1983) project=d that the
difficulties would disappear as time went on, and expected

that the relaticnal approach would bes commonly used (if nct
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the most commonly used) in business by the second half of

the 1980s.

Nermalization

Cardenas (1979) defined normalization as th2 process
by which any nonflat data structure, such as a COBOL,
network, or tree data base, can b2 transformed by a data
base designer intoc a set of nermalized relations, that is,
a sat of flat relations that have no repeating groups. An
unnormalized relation has at le2ast one domain which is in
reality another relation. A nermalized relatieon has only
simple domains, that is, domains that are net in turn

another file.

In attempting to lay ocut the relationships between
data items, the designer should be concerned with which
attributes are dependent con which cthers. Martin (1977)
summarized thes phrase "functicnally d=pendent" as stating
that a given data item (B) is functicnally dependent on a
given data item (4) is equivalent to saying that A
idéntifies B. In other words, if on= instant in tim= the
value of A is known, then the value of B is determinad.

Codd (1970), of IBM, outlined the concepts cf 1st
Normal Form (iNF), 2nd Normal Feorm (2NF} and 3rd Normal
Form (3NF), peointing out that 3NF relaticns were without

depeandencies that would cause2 updating difficulties.



27

However, further research with compound key relations
indicat=sd that the 3NF was not the end to the nermalizaticn
process since it was possible to have subkey fields
functionally dependent on other fields. This was
discovered by Codd and another researcher (Boycel), and the
Boyce-Codd Normal Form (BCNF) was invented to describe
r=lations that were in 3NF but did net have these
und=sirable subkey field dependencie=s (Bradley, 1783).
Finally, Fagin (1977} discovered binary Jjein dependencies
and the= 4th Normal Form (4NF) was conceived to describe
relations without binary jein de=pendencies and witheout
undesirabls functional dependencies. Dates (1981) definad
the Sth Normal Form (SNF) relations to =2liminate a3 more
subtl= typ= of dependency called a join dependency;
however, the dependency involved is sc contrived and
uncemmen that it is unlikely ever to occur in a practical
data base design situation. ﬁradley (1983) suggested that
designers may safely forget about SNF relations.
Bradley (1783) summarized the normalization process
as:
1. Given all conceptual files, select all relations
without repeating groups. The 1INF relations.
2, Select relations where no nonkey field is
" functionally depende2ant on a subkey £fi=1ld. Thes 2ZNF

relations.
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3. Select relaticns wh2re nc nonkey field is
functionally dependent on another neonkey field.
The 3NF relations.
4., Select relations where a subkey field is dependent
cen any nenkey field. The BCNF relations.
S. Salect relations with no binary join dependencies
cther than those that are functional dependenciss.
The 4NF relations.
Herrick (M. A. Herrick, Margann Associates, Cambridge,
Mass., August 18, 1983) summariz=d the normalizaticn
process for the lay reader as nonkey attributes depend upen
the key (ANF), the whole k2y (2ZNF), and nothing but th= key

(3NF).

Evaluation Tools

Evaluation tocls for DEMS'’s are divided in twec brecad
categories: Tools tﬁat aid in the selecticon cof a DEMS:
and, tcecls that aid in the performance and optimization of
an installed DBNMS.

Cagan (1973) preposed a list of esvaluation variables
in the.investigation and evaluaticn cf commercial DEMS
packages for immediate or future acquisition. Cagan‘s licst
included: Cost, =quipment, languages, file structure
‘requirements, file formats, program conversion, cperating

=2fficiancy, chang=2ocver, benchmark, report formats,
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training, maintenance, modification, and ussr experiences.
A mor= comprehensive list, that included Cagan’s variables,
was provided by Cardenas (1979). Cardenas arguesd that
evaluation must consider the inceorporation cof attractive
features and strong points of competing data base systems.
Each vendor of a commercial DEMS offered evaluation
criteria but they pecintad out the benefits of the2ir cwn
particular DBMS (Software AG of North America [SAG]1, 197S5).
The U.S5. Government, faced with the prospect of purchasing
DEMS’s throughout its agencies, published a guideline for
the evaluation and comparison of software development tool
(U.S. Department of Commerce, 1983). This guideline
provi&ed a taxonecmy of tocl f=atures for =svaluation and
comparison. In addition, the guidesline propos=d a sequence
cf events fer the acquisition cf teels.

Once the DBMS was installed, the vendor‘s referencs
manuals offered criteria on how to evaluate the perfecrmance
cf DEMS applications and optimization technigqu=s (MRI
Systems Cerporatien [MRI1, 1975 & SAG, 1975). The U.S.
Government (U.5. Department of Commerce, 1980) stat=d that
there were no pertinent international, national, cr Federal
standards, therefore 3ll commerical DEMS’s are unique. In
order to facilitate planning for DBEBMS applications in its
ag=ncies, the U.S. Government published a guideline for

planning and management of database applicaticnes (Y. S.
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Department of Commerce, 1980). The guideline pecinted out

that ther= was no government-wide recommendation as to DENS

suitability for specific application needs.
Information Management

Mandell (1982) defined a Management Information System
(MIS) as a fecrmal network that =xtends computer use beyend
routin2 reperting and intec th2 area cf managsment
decision-making; its geal is to get the correct infermation
to the appropriate manager at the right time. Murdick &
Ress (197S) further stated that an MIS identified people,
computar =2quipment and computer programs tc manipulate the
data. Te fully support an MIS, an integrated data base
that spans organizaticns is required (Murdick & Ross,
1975}). Data Base Management Systems support 2n integrated
data bas= that in turn supports th= MIS concept (Adams,
Wagner, & Boyer, 1982).

MIS’s support managers throughout the organizaticn in
both the batch and on-line modes (Murdick & Ress, 1975).
The on-lin2 mode uses a telecommunications network wher2bvy
individual users process data via a computer terminal. The
n2twork can be hard wired intoc the computer or may use 2
variety of telecommunications capabilites, such as dial-ugp.
micre wave and satellite connections (Sherman, 1981). IEM

(1982) haes chartered a great deal of research on computsr
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user ‘s on-lin2 productivity in various computing
environments. IBM (1982) reported that studies proved user
productivity increas=d as respens=s time decrease=d. The
ph=nom=non is similar to an individual’s attention span.
IEM’s research on response time alsc has benefits in an MIS
environment.

One concern cf public officials, as report=d by Grady
(1981), is how to control computer costs. Grady stated
that the in-houss developm=nt of sophisticated scftware may
b= the largest computer-related waste. With few
exceptions, software development, outside of res=arch, made
poor =conomic s2nse. Markle (1983) argued that whether in
higher esducation or industry, developing a chargeback
system may minimize users costs and, more importantly for
the MIS organizaticn, may substantiate their porticon of the
cv=2rall increas2 in data processing costs cf the
cerperation or institutieon.

Although very fo2w management functions have been
automated, advances in information retriesval, processing,
and display technolegi=s have 1l=d to significant computer
applicaticns that help people perform management functions
(Alter, 1980). Alter stated that since the purpose of
these systems is to support managers respensible for making
and implemanting decisions rather than to reﬁlace them,

these applications are cften called decision suppert
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systems (DDS). Gessford (1980) alsc contended that the
facts must be relevant and newsworthy to Justify the
system. Alter characterized DDS’'s as being actively used:
line, staff, and management activities:; oriented toward
overall effectiven=2ss; focused on the present and future;
and empﬁasis on flexibility and ad-hoc utilization.
Microcomputer techncleogy, when combined with decision
support techneolegy, can previde a powsrful problem-sclving
tool for administrative use in institutiens of higher
education (Brown & Droegemuller, 1983).

In a 1981 study, Russell (198Z2) found that the
development of computer-based information systesms in
American higher education incr=ased substantially in the
past decade. Russell further stated that the higher
=2ducation community may £find that the development cof
comput=r-bas=d infeormaticon systems is nec longer simply an
ideal, but has become a necessity. In a comprehensive
study of administrative computing at leading institiutions
cf higher education, Neiheisel (1981} reported that file
oriented structures rather than data base structures were
the pr=dominant organizational basis: Only one instituticon
identified a data base structure as being currently
utilized. Neiheisel further stated that student-orisnted
applications were primarily integrafed. One of the most

ceonsistent and major problem areas identifi=d in the
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Neihsisel study was the attraction and retention of systems
analysts and/ecr the skills associated with such positions.
In a survey of many institutions cf higher =ducation,
Plourd= (1981) re=ported that some institutions acquired
DBMS because it was fashionable, but there was a desire for
developing integrated data bases as a means of developing
management information systems. Finally, Steingraber 2nd
Kunk=l (1982), in a report on the management perspective cf
an on-line/data base system at Washington Stat2 University,
stated that implementation cf on-lin= systems on campus is

raising the ptoductivity of the staff.
Design Methecdolegy

Despite the wealth of literature about informaticon
systems and their uses, there is very little good
literature on how to put a system together (Orr, 1977). 1In
the late 1960s, data processing management r=2cognized the
n=22d for better ways of analyzing, designing, and
implementing auvtomated systems. This n=ed arcse from ths
increasing complexity of computer software and the absence
cf any simple, coh=srent, workable methodolegy.
Flowcharting tecols were the 2arliesst development aids for
the higher level languages, such as COBOL and FORTREAN
(Stern, 1975). Other methodeclogies (Awad, 1979: Thieraul &

Reynolds, 1980), cffered sound design tcels for systems
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using traditicnal programming languages. Structured
methodology started at the pregramming level and worked its
way up to design. Orr (1977) provided a structured
m=thodoclogy using Warnier Diagrams. At the time of this
writing, popular design methodeclogies used by the
infermation industry were procedures design by DaMarce
(1979) and Yourdon & Cecnstantine (1979).

As more DBMS’s were brought into computer centers,
design m=thodologies were developed that considersd DEMS
technelogy (Wetherbe, 1979). Vendors of DBMS's cffered
specific design procedures particular to their product
(Cullinane, 1977). Vendor proc2dures cften overlooked the
benesfits of the normalization process no matter what
- logical data base model was to be used (Atre, 1980). DEMS
structured design procedures, developed by Atre, wers
g=n2ric to any DBMS. These2 proc=dures cffered the benefits.
of normalization and processe2s to decompose relations to
£fit any DEMS logical mecdel.

At the time of this writing, some cf the DEMS vendcrs
offared 4th Generation Languages (4GL) (SAG, 1983).
Sheoltys (1983) considered 4GL as being user friendly,
having capabilities that conventional programming languagss
have, work on-line, and usually require heavy commitment of
computer resources. Sholtys further stated that in

designing information systems, 4GL can be us=d to gquickly
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develop a2 prototype system, which is revised and expanded
as the us2r clarifies his or her requirements. Using 4GL
tc pretotype all or a portion of an information systam is
now consider=2d one of the many structured design toels

available (U.S. Department of Commerce, 1983).
Teacher Education Per formance Monitoring

Efforts to improves teacher sducation in the United
States have esvolved for the past 150 years. Concern about
the quality of teaching performance l=2d Samuel R. Hall to
open the first private school for teachers in 1823. Hall's
bock, L=ctures_on_Scheel Kesping, published in 1829, might
b2 considered the first systomatic attempt to identify
competencies cof American teachers. Sandefur (1981}, in a
study on state reactions to competency assessment in
te2acher education, reported that by the 1970s, ths public
and their state legislators perceived that Amearican
students were not adequately =ducatesd. By 1980, almecst 40
states had adeopted measures r=quiring som2 form of minimum
competency 2xaminations for students. Sandefur'stated
that, by October 1980, at least 29 states had taken scme
kind of parallel action regarding ceompetency assessm=nt of
te2achers. Some states sought to regulate entry into the
professién, others to control the certification process,

andi som2 to do both. Some states and institutions have
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r2lied upon already available tests such as the National
Teacher Examination. Thes2 examinations evaluate on thes
basis of what courses students have taken and not on how
w=2ll a future teacher may perform.

Kniker (1982) contended that a2 goal of teacher
competency programs should be to provide students with
regular feedback on their performance r=garding the
published competencies. Students should b2 appraise=d of
their strengths and needs and whenever possible, given
suggestions for resources.

Kauchak and Eggen (1978) studied the use of written
simulations in the measurement of teaching cempetencies.
Results of the study indicated that the use of written
simulations may help to ascertain understanding of skills
tefore students ares asked to demonstrate these skille in
micro-teaching or classroom se=ttings. Casteesl and Gragory
(1975) investigatesd the degree to which skills may be
learn=d and practic=d through microsimulation and then us=d
under microtesaching conditions. The results of this study
indicated that teachers may acquire, pfactice, and learn tc
use a2 cluster of technical teaching skills.

In a2 study to detesrmine the relative effectivensss of
written and audiotaped fe2edback to students, Moore (1977}
'reported that teachers found audiotape responses less time

consuming than written responses. Additionally, Mocre
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stated that students had a more positive attitude toward
tape-recorded fosdback than written feedback. Kniker
(1982) argued that teacher assessment requires 2
multidimensicnal approach that supports the use of paper
and pencil measures when appropriate, but requires, as
well, more complex measures of performance. Kniker was
convincad that some cf these activities can be successfully
converted to a computer fermat.

Adams (1978) developed a simulation of an illustrative
mod=1 for esvaluation of te=acher education graduates. The
variety and magnitude of data collected from this
2valuation system r=quired the use of computer-~assisted
data processing, storage, and analys=s. Adams statesd that
for the= =valuation model to have impact on t=acher
education programs, some means must be establish=d to
communicat= the evaluation ocutcomes te te=acher =ducators.
Smith and Shallwani (1978) implement=sd 2 ceomputer
simulation on various aspects of the supply and demand for
t=ache2r personnel. The success of the simulation indicatesd
that users preferred the interactive mede of opsration and
found the system relatively =asy to use.

A series of computer programs designed to provide 2
dynamic simulatcr for interactive teaching was developed
and tested at the City University of New York (Confessorse,

1974). The results of this study indicated that the
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greatest promise of the computer lay in the opportunity for
2ducators to practice selected options using dynamic
interactive teaching simulaters. Finally, future studies
were recomm2nded for additional programs to make possible
the specific man-machine interactions desired and the
development of an adequate data base. Sitko, Semmel.&
Olson (1974) developed a prototype computer-—-assisted
te2aching training system to help train special education
personnel. The pretotype indicated that the computer was a2
versatile and compreshensive d=2livery system. Analysis
indicated, that with creative application, a similar
computer-assisted system may assist in the accemplishment
of training obj=ctives for competency or performance-hass=d

-training programs in t=acher education.
Formative Evaluation and Educaticnal Products

Scriven (1967) stated the purpos= of formative
2valuation generally is to help develop a new program.
Anderson & Ball (1980) included such activities 2as
appraisal of the competencies of the program staff and
cther aspects of the delivery system, w2ll as =2xamination
cf program content. Borg & Gall (1979) stated that ths
function of formative evaluaticn was to cell=ct data about
=ducational preograms while they are still being develope=d.

Research-based dev=lopment, referr=d teo as =ducational
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research and development (R&D), within th= feormative
evaluation concept offers a framework for development of
2ducational products. Educational R&DR appears to be the
most promising strategy w2 ncow have for improving =ducaticn
(Eorg & Gall, 1979). The =ducational research and
development (R&D) cycle is a process used to dsvelop and
validate =ducational products.

Evaluation of =ducational R&D products requires
analyzing learning outcomes. Gagne’ and Briggs (1974}
stressed the importance of analyzing learning cutcomes
since each type of learning outcome requires the use of
different instructicnal techniques. Richardsen, Martens,
Fisk, Okun and Thomas (1982) develeoped instructicnal design
interview proceduress. Results of the pilot study indicat=d
that it was feasible to carry out multiple interviews and

that the preocess yielded useful data.
Summary

Although a se=lected revisw of the literature showed
that there is information available on data managemsant,
data base management, informaticen management, design
m=2thedeclegy, 2and teacher =ducation performance monitoring,
there is limited informaticn on data base managem=nt
systems (DEMS) supporting teacher we=ducation performancs

monitoring in colleges of =2ducaticn. Therefore, ressarch
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on DBMS’s for teacher education performance monitoring
would be valuable to colleges of education, and te collegss

and universities offering teacher education curricula.
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ENVIRONNENTAL AND SITUATIONAL FACTORS

This chapter described those environmental variables
which conditioned the development of the educational R&D
project during the years 1981 to 1783. These wvariables
included the University, the stat= certificatien processs,
computer hardware and scftware, the College cf Education,
govearnance of teacher sducaticn, and the PRO*FILE project.
The study was subject to the available hardware ani
softwares at Icwa State University. The purpeos2 cf this
composite cf information was to provide the reader adeguate
backgrcound to visualiza the environmental constraints in

designing and implementing the prototype.
Iowa State University

Iowa State University is a land-grant institution
located in Ames, a community of 50,000 peopulatiecn Just 30
minutes north of Des Moines, Iowa’s capital. The
University enreollment in 1981 was over 23,000 cof which
approximately 3,500 are graduate students (Icwa State
University 1981°'82 Graduate Students, Information for
Prospective Graduate Students).

Iowa State cffered facilities for study and ress=arch
in agriculture, design, education, =ngin=2ering, hom2
2conomics, sciences and humanities, and veterinary

medicin2. The University was accr=dit=d by the= North
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Central Association of Celleges and Secondary Schoels and

other accrediting agencies.

State Certification Process

The Iowa Professional Certificate was recommended for

those who hold a bachelor’s degree from Iowa State, who

desired careers as teachers, and who completed the

following:

1. All requirements cf an approved teacher

education program,

including the human

relations requirement.

2. A minimum of 42 semester hours in courses

designed to serve the general needs of

college students.

Credits listed were

minimum requirements:

Credit
Q9 I.
9 I1I.
1) I11I.

Subj=ct Group

Biclogical science,
physical science, and
mathematics

Social sciences
Humanities.

Communication skills



3. As part of a total educatienal program,

Health, dance, physical

educaticn, safety

Additional credite in

above ar=as

the

prospective teachar needed te complete

certain studies related directly to the

prefession of teaching.

All students in

teacher education tock the following

courses:

Credit

The Schoel in American
Life

Instructiconal Media
Educaticnal Psychology
Multicultural Awarensss
and Nen-sexism in the

Classroom
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Additional courses required by specific

teaching areas include:

a. Elementary Education

b. Prekindergarten-Kindetgarten
Education

c. Secendary Education

d. Professional Courses in Areas of

Specialization

For full-time teaching in secondary schoels
an approved subject matter concentration of
at least 30 semester hodrs was required. &
second subject matter ar=a cf at least 20
semester hours was possible, but nct
required. Requirements differed by
department. For example, Elementary
Education requiréd 47 semester hours

and Industrial Education required 43
semester hours in th=2 subjesct area

(General Cataleg, 1981°83}.
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Computer Hardware and Scoftware

Computer facilities were centrally lccated in the Iowa
State University Computation Center. The Centasr provided
r=s2arch and educaticnal cemputing services to the
university community. There were two major hardwars
suites; a suite of hardware is the combination of the
computer’s physical components. The main computing system
was the National Advanced Scientific (NAS) A/S 6. This
syste2m could be accessed from varicus sites on campus and
Ames area terminals. The second computer system was a
suite of four Digital Equipment Ccrperatien (DEC) VAX
11/780 computers. This system ran under MVS and was usesd
primarily for instructional interactive computing by tha
Computer Science and Engineering Departments. Both
comput2r systems were in use 24 hours a3 day, seven days a
week, except for maintenance periods.

A list of computer hardware leocated in the
Computation Center is provided in Table 2., The hardware
list includes only relevant computer components that wsre

contemplated in designing the prototype.
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TABLE 2. 1Iowa State University’s Computsr Hardware

Main Digital Facilities
- 1 NAS AS/6 Model 1 (IBM 370 compatible computer)
- 4 million bytes of high-speed memory
- 3 7330-10 Itel disk drives (100 megabytss per
drive) with contreol unit
10 8650 STC drives (635 megabytes per drive)
3 STC 3670 9-track magnetic tape units (140076250}
500 timesharing terminals
1 Memorex 1270 Communications Controller
- 2 Vadic Data Stations (phone lines: 44 for AS/b,
25 for VAX systems)
1 STC 1200 printer (1200 lpm, Student Services)

Instructiocnal Interactive System (VAX)
- 4 Digital Equipment Corporation (DEC) VAX 11/780
- 4 million bytes of high-speed memory on sach VAX
- 2 million bye=s of high-speed shared memeory
- 1 DEC RMOSAC disk drive (300 megabytes unformated)
- 141 SI 9766 disk drives (300 m=gabytes unfermated)
- 1 DEC LPOS (300 lpm}
- 1 DEC TE16 tape drive (1600 BPI)
- 440 timesharing terminals

Iowa State University offered a comprehensive library
of software products for academic computing. Tables 3 and
4 provide an overview of softwars capabilities for bcth
hardware suites. Definition of sel=2cted acrenyms are
presented in the Glossary of Terms, Appendix A. Further
infeormation and detailed descriptions of hardwars,
scoftware, and services are described in the User’s

e ey ——

Brechure, Icwa State University Computation Cent=r, Ames,

Iowa (Spring, 1983).
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TABLE 3. Iowa State University Software Capabilities
On Th= AS/b6 Computer

- - - W S - S e . - R S Gh AR W . WD G em — Gn D e — — — o -—

Program Libraries
- International Mathematical and
Statistical Libraries
- Locally written ISU Program Library
- SHARE Library

Programming Languages
- APL - M0S6T - PDP-11 -~ SNOBOL
- ASSEMBLER - PASCAL - PL/1

Programming Packages and Other AS/6 Software
- GEAR (Differesntial Equaticns)
- Linear Programming and Simulation
. GPSS
« SIMSCRIPT 11.5

Plotting

- AUTOPLOT - SIMPLOTTER
Text Processing (Formatting!

- ISUTHESIS - SYSLAEEL - SCRIPT

- SYSPAPER - SYSPUE
Utilities

- FLOWCHART - IOPROGHM - SYNCSORT

- LABELS and SLABLES
- MATCHUP, SNAP78, and UPDATE

WYLBUR
- ORVYL is a timesharing menitor that

provides the capability of ex=cuting
user programs in an interactive =nvironment

- SPIRES (Stanford Public Information
REtrieval System) is a generalize=d data
base management system. It is designed
tco handle bibliographic and text applications,
as well as ge=neral data management.

- WYLBUR is a timesharing system for
manipulating various kinds of text by
providing online interactive text
2diting capabilities.

Statistical
- SAS - SAS/GRAPH - SPSS

- - —— ——— " ————— - ——— S —— —————— " — - ——— -
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TAPLE 4. Iowa State University’s Softwars Capabilities
Cn The VAX Comput=r System

VAX Softwar=e

Program Libraries
- PORTLIE (B=ll Labs Portable,

Qutstanding, R=liable, and Tested Library)
- Locally written and supported scftware
in the PUBLIC directery
- Gam=s in the GAMES directery
- User-written or maintain=d4 programs in
the CLASSLIB directory
Programming Languages
- BASIC
- Dimension Author Language (DAL)

- FORTRAN-77
- PASCAL

- Six Graphing Packages

——— e - ———— e W W = " —— = WD T W P = = A T e R — - = A S YR WS e e e - -

College of Education

The Cellege cf Educaticn provides de=greoe programs
l=2ading to certification in =lementary sducation,
industrial =ducation, and physical =ducaticon as w2ll as 2
professional s=quence cf courses for all studsnts at Icwa
State s==king 2 teaching certificate (General Cgtalcg,
1981 °83). The Ccll=ge of Educaticn’s organi=aticnal chart
is pres=nt2d in Figure 2.

The teacher sducation program at Iowa State University
is accredited by the National Council for Accreditation of
Teacher Education. The majer £fields of study for teacher

certificaticon are pressnted in Tables S.



Organlzational Chart
College of Education

DEAN
Director of
Teacher Education
A ; Director
ssistan Research Institute
Dean - Two for Studies
In Education
Assoclate Dean
(Programs, Personnel)
Elem. Edluc. ind. Educ. 1 Physical Educ. Prof. Studies Sec. Educ.
Coordlinator CoordInator of Coordinator Education
Extension Actlvities International Educ. Prog. Student Services Placement

FIGURE 2. College of Education Organization Chart
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TABLE S. Major Fields of Study for Teacher Education
at Iowa State University

- - ——————— S W - — - - = - —— - = WD WD T e D P W e W P e - -

Cecllege of Agriculture
- Agricultural Educaticn

Cecllege of Design
- Art Educaticn

Cocllege of Education
- Elementary Education
- Industrial Education and Safety
Education
- Physical Educaticn and Health
Education

Cocllege of Home Ecconomics
- Home Ecenecmics Education
- Teaching Pr=kindergarten-

Kindergarten Children

College of Sciences and Humanities
- Biology
- Chemistry
- Earth Sciences
- English
- Foreign Languages & Literatures
- Genaral Sciencs
- Journalism .and Mass Communications
- Mathematics
- Music
- Physical Science
- Physics
- Secial Studie=s
- Speech
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_Governance of Teacher Education

At Iowa State University, the University Teachsr
Education Committee admitted students wishing to =nt2r the
Teacher Education Program. The committes was comprised of
a chairman (Associate Dean, Cocllege of Educatien), a
s=cretary (Director, Educational Placement, Cocllege of
Education), and representative members from =2ach cf th=
five colleges: Agriculture, Education, Home Eceonomics,
Science and Humanities, and Design. Each college had a
Teacher Education Committee. Memb2rs of the Teacher
Education Committe= represented =ach area of specialization
within the respective colleges. HKithin each area cof
specialization, there resided a Selection Committee. The
S=2lection Committes was the beginning level of the approval
structur= and initiated the process for a stud=nt toc be
admitted into the Icwa State T=acher Education Preogram.

Iowa State University students, who desired to
acquire a teaching certificate, were required to be
admitted to cne of the teacher certification programs.
Students concurrently enrclled in the collzge and
departments c¢f their major study. A student s=e2king
admission to the Te=acher Education Program must be accepted
by a selection committee for the specific preoegram which he
cr she seeks to enter., Factors considered in evaluating

applications included schelarship, interest in teaching,
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character, and physical and mental health. Reccmmendaticns
by the s2lection committses weres forwarded to the
respective colleges’ Teacher Education Committee.
Lik=2wis=, recommendaticons by a celleges’ Teacher Education
Committee ne=ded confirmation by the University Teacher
Education Committee before admittance to the program in
teacher educatiecn is granted. A Z.3 quality-peint average
was required for full admission to the Teacher Educatiocn
Program, and this minimum average was required of students

through graduation. Further information and details are

o A K L TR R

Icwa State University, 1982. Once students were admitted,
an automated system might track the progress cf these
students and report composite infermation to the various
committees. Such a capability weould help in the quality

contrel of students by discipline.
PRO*#FILE

The pu}pose of the PRO*FILE System was to incr=as= th=
already high level cf competency cf Icwa State University
graduates as beginning teachers. PRO*FILE was a speacific
application from Iowa State University’s College cof
Education’s ongecing research project to investigate the use

of the computer and scftware as a prescriptive diagnostic
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processor. PRO#FILE assisted teacher education candidates
during their undergraduate years by providing English-like
software for individualized instruction on the basic
concepts of teacher =ducaticn. The first geal of the
PRO#FILE System was to preovide teacher educaticon candidates
during their undergraduate years with individualized work
in se2lected generic performance slements associated with
t2aching. Ancther goal of the PRO#FILE System was to
provide guidance to students from advisers and faculty via
regular advissr contact plus Admissicn, Interim, and Exit
Intervisws. The last goal was student self-help in areas
cf student interest, as well as needs, through the
computer-based Performance El=ments independent study
materials.

As a part of the PRO#FILE System, =2ach student
rec=ived 3 PRO*FILE Notsbook containing a r=cord of
undergraduate experiences and evaluaticens. The notebook
was used by the student and faculty throughout the
student’s program of study. The ne=d for the PRO*FILE
Notebook was to help in the =valuation of the students
progress and planning the program of study. Ths netebook
helped in tracking the proficiency cf students in order to
maximize the level of compstencies attained for
professional teaching. Yet to b2 resolved was the issue of

who can enter or change data in a student’s record. Th=
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student could be responsible for this task or a combination
of pecple could maintain the record, such as students,
faculty and advisers that have been granted access to
certain porticns of the record.

The PRO#FILE Process consisted of 10 steps. A
student planning a teachiﬂg professional program would
fellow the ten step sequence as presented in Table 6. The
rationale for using this sequence of steps was that it
provided the foundation, based on the student’s past
performance and desires, to formulate a program of study to
m=2et the individual needs of the student. This process
allowed for pericdic esvaluation and ad justments in the
pregram cf study te ensure that the basic competencies are
acquired, At the time of graduation, th= student’s
PRO#FILE Notebock contained a3 history of his/her teacher
preparation experiesne=. The Final Assessment Battery
identified strong and weak areas. Through the use of
inde2pendent study or formal course work, the prospective
teacher expanded their knowledge based upon professicnal
neads.,

Prospective empleyers may desire the candidate for a
t2aching positicn te bring the notsbook to their interview.
This presented two issues. First, can an employer raquirs
review of th= PRO*FILE Notsbook priecr to the final

employment decisien? And secondly, would students be
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TABLE b. The 10 Step PRO*FILE Process

STEP 1. Pre-admissions course wcrk, early
in-school =xperiences, and background
perscnal data file development.

STEP 2. 1Initial Assessment Battery (IAB)
STEP 3. Admissions Interview

STEP 4. MWork with Performance Ele=ments
reflecting perscnal interests and recommendations

by faculty and/or adviser.

STEP S. Progress through ccursework and
Teacher EBEducation Pregram, working on
strezngths and ne=ds through the independent
study materials available for =ach Performance

Element.

STEP 4. Interim Interview with faculty to
review progress and to receive further
directicen and guidance.

STEP 7. Continue work with Performance
Elements, as in Step S.

STEP 8. Student teaching experi=snce--a time

to reinforce and refines elem=nts, concepts

and skills previously intreduced through
cours=2work and short-term in-school experiences.

STEP 9. Final Assessment Battery--the
post-test form of the IAE (Step 2) is
taken. Student alsc dees a final updates on
his PRO*FILE Notebook in preparation for
the Exit Interview.

Step 10. Exit Interview. This combins=s
student self-svaluation and faculty evaluaticn
of the student’s readiness for classroem
teaching. The Exit Interview alse includes
student =valuation of the Teacher Education

Program.
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willing to esnter marginal data for review, or on the cther
hand, =2ven willing to show the notebook te the preospective
employer? These twe potential issues needed resclution
prior to defining the scop2 cof the PRO*FILE System.

Taken together, the 10 steps of PRO*FILE provided the
student, by the time of graduation, a comprehensive
description and analysis of his/her academic abilitiss,
t=2aching skills and professicnal attitudes.

Performance Elements menticoned in Step 4 were divided
intoc seven breoad areas. Details within =ach area can be
found in Appendix I. The Master-list of Performance
Elements identified by the PRO*FILE Task Ferce are found in
Table 7. The Performance Elements contained the
information on teacher competencies that had a standardized
format and were centralized for ease cof use. Students
studi=d the Performance Elements 3s r=quired by faculty ecr
for their perscnal development. A typical Performance
Elem=nt was comprised of five sub-units. HWhile the
structure cof the format cffered flexibiiity, as a minimum
the following meodules were included:

a. A paragraph intrcducing the mecdule;

b. A list of meodule cebjectives;

c. The ISU courses which were re2levant
tc the module topic;

d. Resocurces on the topic, these included



TABLE 7. Master List of Performance Elements

Area I. Knowledge of Education
(4 sub-areas consisting of 24 modules)

Area I1. General Teaching Skills
(3 sub-areas consisting cf 10 moduls=s)

Area III. Self-Concept and Geoals in Education
(3 sub-areas consisting of 13 modules)

Area IV. Planning Skills
(S sub-areas consisting of 18 modules)

Area V. Implementing Instructiocnal Plans
(5 sub-areas consisting cf 19 modules)

Area VI. Evaluation and Diagnesis
(S sub-areas consisting of 13 modules)

Area VII. Management
(3 sub-areas consisting of B modules)
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beooks, Jjournals, films, and tapes;

Several activities that he=lped the

D

student check out his or her new
comprehension or skill:; and
f. Persons at ISU or in the surrcunding

area who had =xpertise in this topic.
Some modules could included a3 short pre-test and post-test.
Additionally, modules could take advantage of the branching
capability via menus. The broad nature of a particular
per formance =lement module suggested that there be several

distinct objectives and that not svery student user need

complete 2very cbjective.

Summary

This chapter discussed the environmental factors which
influesnc=2d the PRO#FILE Systems de=sign during the years
1981 tc 1983. The chapter began with an cverview of Iowa
Stat= University. The State of Iowa‘s certification
process was preasented, detailing the r=2quirements for
teacher certificaion. An overview of Iowa State
University’s hardware and scftware capabilities was
discuss=d. Th2 fields of study within the College of
Education were identified next. The governanc= of the
teacher education was present=2d in order to acquaint the

reader with the everall process. Finally, the PRO#*FILE
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System goals and components were discussed. Iowa State

University’s computer hardwares and related scftware could
support the PRO#FILE System prototype. However, the design
would be restricted to university systems scoftware

only.
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DESCRIPTION OF THE DESIGN
Introduction

This chapter presented the procedurss for designing
the computerized PRO#FILE Systems’ prototype. The design
was guided by the first two steps of the educationsal
rese2arch and development (R&D} cycle described in Chapter
3. They were:

1. Research and Infecrmaticon Collecting, and:
2. Planning.
A review of selected ras=arch on Data Base Managament
Systems design methodology deduced =2 ceonceptual framswork
for th= PRO#*FILE project. The design cof the prototyps to
suppert the ongeing PRO*FILE research project applied
objectives and methcdologi=s inheresnt to Data Bas=e

Manag=ment Systems.

Research and Information Ceollecting

In May 1981, Professcrs ioan C. Br=iter and Charles R.
Knik=r w2ar=2 ask2d by the Dean of the College of Education
to study t=acher competence during the First Summer
Session, 1981. Carole Schneider, a graduate student, was
alse assigned te help with the project thus forming the

PRO*FILE Task Force.




The PRO*#FILE Task Force presented to the Dean of the
College of Educaticn the results of a feasibility study on
the Personal Profile Analysis (C. R. Kniker, S=condary
Educstieon, ISU, July 16, 1981). The study indicated that a
Personal Preofile Analysis should include competsncies,
experiential locations, diagnosis and remediation, and
graduate follow-ups. The Task Force recommended that
research centinue and that th= use of th= computer be
explored for steoring data.

Prior to this study, a previous attempt to computerize
portions of the PRO#4FILE System toock place in the summer of
1982. The PRO*FILE Task Force acquired the services of a
junior computer pregrammer tc design and program the
scftware using a higher level programming language called
FORTRAN (Formula Translation). A memeorandum £rom the Task
Force submitt=d to the De2an of the Cecll=ge of Education and
the Director of RISE reviewed the progre=ss cf that attempt
tc computerize PROXFILE (C. R. Kniker, Se=condary Education,
ISU, July 146, 1982). The memerandum concluded that the use
ef the higher lewv=2l ianguage (FORTRAN) did not succeed dus
tc the complexity cf the system and the inherent
short-comings of the computer language used, FORTRAN was
inappropriate for the PRO#FILE System du= to the flat file
nature of the data structur=, hard cod2d preogram

requirement and inflexiblity to change. FORTRAN was better
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suited for mathematical problem selving, and not text
manipulation and handling.

On July 21, 1982 the PRO#FILE Task Force and the
Director of RISE met with the Dean of the College of
Education and the Associate Dean. The Task Force and
Director both recommended that 3 systems analyst be hired
who could design and program a student record retrisval
system during the Fall Sesmester, 1982 in suppeort cof the
ongoing PRO#FILE research effort. Additienally, the Task
Force request=ad that the Director of RISE research computer
resources and develop alternatives for computerizing
portions of the PRO*FILE System (C. R. Kniker, Secondary
Education, ISU, July 21, 1982).

The PRO#FILE Task Forcs presented an overview of the
PRO*FILE System to members of the Department of Public
Instruction, State of Iowa, at Iocwa States University on
October 12, 1982. This autheor, a graduate research
assistant fer RISE and in attendance, discussed with the
Director of RISE the presentaticon and made twe basic
recommendations cencerning PRO*FILE. The first
recommendation was that a Data Base Management Syvstem
(DEMS} b= us=d toc implement PRO#FILE, rather than a higher
level language such as FORTRAN. The DEMS cffered PRO#FILE
the ability to change requirements quickly, the us2 of an

ad-heoc retrieval and update language, and nonflat file data
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structures. Secondly, it was recommended that this author
b= assigned to the ongeocing PRO*FILE research effort in
support of the computer-based research. The use of SPIRES
to implement pertions of the PRO#FILE System was fully
concurred in a meeting with the Director of RISE, the
Director of the ISU Computation Center and the Asscciate
Director of User Services of the ISU Computation Center.
(C. G. Maple & R. Lanbert, ISU Computation Center, ISU,
October 14, 1982).

The Director of RISE and this auther proposed to the
Dean of the College of Educaticen that portions cf the
PRO*FILE System b2 automat2d using the University computer.
It was proposed that the Educational R&D cycle be used as
the process to computerize portions of the PRO*FILE System.
Educaticnal R&D is a procedurs used to develop and validate
2ducational products. The PRO*FILE Task Force agreed that
this was a valid appreach, in principle, for the cngeing
PRO*FILE resesarch project. The Dean of the Celleg= of
Education approved the assignment and apptcéch based upon
the Director cof RISE recoemm2ndation. Additicnally, th=
Dean desired a systems’ demonstration within one menth to
verify the approach. The systems analysis =ffort formally

be2gan on QOctocber 14, 1982.
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Institutions of higher =ducation and th2 business
industry, in the past, created information systsms along
organizaticnal lines. For exampls, grades w=2r2 maintainesd
by the Office cf the Registrar, counseling records were
maintain=d by the department or professor, and course
pbjectives by the individual instructor. Some of the
aforemanticoned information systems wers automated using a3
computa2r while others remained manual. Cf benefit would be
a computer information system that would allow data to be
stor=sd in a central location from the various
crganizational units (an integrated data base}) and would
allow access tc any portien cf data base. 4 data base
managem=2nt system, in its most general form, is a scftwars
system capable of supporting and managing an intesgrated
data base. The PRO#FILE System with its data from distinct
organizational componsnts represents an integrated data
bas= by definition.

The main objectives of data bas= management systems’-
techneoleogy were defined by Cardenas in 1980. His
compr=hensive list of cbjectives w2re cellaboratsd within
varying degre=es by the works of Martin (1974} and Datie
(1977). Cardenas contended that achieving the objectives,
presented in Table 1, pag= 21, w2r2 an invaluable and

ossential asset toward developing and supperting medern
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integrated information systems.

The =ducational R&D cycle allowed for evaluatien at
various steps and revision of the prototype. The R&D cycle
supported the goal of achieving and maximizing the DEMS

cbjectives.

A review cf Iowa State University’s computer
facilities and scftware resources identified that a
generalized data base management systems (DEMS), refsrred
to as SPIRES, was the only compr=hensiv=2 DEMS resident on
the university academic computer system. Although there
was only con= DEMS on the university computer system, the
selection of SPIRES was based upen the criteria in the
Foderal Information Processing Standards Publicatien (FIPS

PUB 77), Guideline For_ Planning _and_Management_of Datakbase

Applications, 1980. The criteria used in the s=le2cticon of
SPIRES are presented in Table 8.

SPIRES’ documentation indicated that the DBEMS could be
used in twe medes cof coperation. Fer large, time-consuming
applicaticons, the batch med= was availabhle. The batch mode
is the most =concmical., For example, a common us= cf the
batch mode would be the prccessing of large numbers of
updates. Some users have the requirem=nt for immediate

r2spense2 to an ad-hoc query or report request. This type

of use2r could use the second mode of operation on-line.
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TAELE 8. Criteria Used in the Selection cf =
Data Bas= Manage Systemn

1. Databas= Definition. Includes raquirements
on data =lement names and characteristics: data
structur=s and relationships; Data Definition
Language; types of data; operational aide, as for
2diting and s=arching th= schama.

2. Data Manipulatien. Includes query languagess;
report feormatting statements; commen programming
language interfaces for data access and
processing; subschema database description
language, if any.

3. System and Integrity Contrel. Includes storagse
allocation and management; access control;
transaction leogging; backup and recovery; data
validation; file dumping and data conversiong
p=rformance menitoring; usage monitoring and
accounting.

4. Performance, Quality, and Other Requirements.
Includes quantitative performance targets and
benchmark testing; applicable standards;
pertinent hardware constraints, such as
available memory and multiple system
compatibility.

S. Suppeort. Includes installaticn; user training;
documentation; continued technical assistance in
database de2sign and system tuning; design work
for enhancements and future maintenance.
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The on-line mode allows the user to converse, through the
use of a computer terminal, directly with the computer.

The batch and on-line mode cof operation with the computer’s
components to solve infeormation needs is depicted in Figure
2. ORVYL is a timesharing moniter that provides the
capability of =xecuting user programs in an interactive
environment. HKYLEBUR is a timesharing system for
manipulating various kinds of text by providing en-line
intezractive text editing capabilities. Job Contrel
Language (JCL} is a languag= that s=rves as the
communicaticen link between the programmer and the operating
system. High-level languages (HLL) are pregramming
languages, such as COBEOL, FORTRAN or BASIC, that use
English-1like symbols to stand for computer operations and
memory addresses and in which a single statement
instruction stands for multiple machine instructions. The
combination of ceomputer resocurces and facilities nesdsd to

precess the PROYFILE information requirements is raferred

to as the PRO*FILE Systems’ Architescture.
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AS/A Computer System
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FIGURE 2. PRO*FILE Svtems Architecture
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& review of selsacted literature was undertaken to
identify design procedures in develceping applications using
a Data Base Management System. There was no standard
t2rminology thoughout the literature. In this review,
therefore, t2rms were cross-r=2ferenced to increase the
clarity of the discussicn. Two books that cffered a
industry-wide terminoclogy base for futurz reference wers
by James Martin, 1977, Computer Data-Bass Crganization, Znd
Editicen, and T. William Olle, 1978, Th=_CODASYL_Aprreoach_tc

R PP

There was a consensus among Martin (1977), Atre (1980}
and Herrick (1983) that the data meodel is th2 underlying
structure for a DEMS design. Martin‘s (1977) definition
stated that "a data model represents the inherent structure
cf that data and hence is independe=nt of individual
applications of the data and also cf the scftware or
hardware mechanisms which are employed in repres=antiing and
using the data". The process used to develeop the data
mod=2l started with the creation of the cenceptual (eor
busin=ss) model of the 2nterprise. Tge conce2ptual mod=l as
defined by Atre (13780) “"represents the entitiss of the
2nt2rprise and the relationships between them". The first
step in creating the conceptual medel was data analysis,

which provides information abcout the data =lements and ths
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relationships between them. Natural groupings of data that
belong togather form entities. An example of an entity
would be data about a course. The =ntity’s data elements
might b= comprised of course number, course description and
credit. Another entity might be professor with its data
2laments representing facts about a particular faculty
member. There is a relationship betwesn the twe entities’
cocurs= number and professcor. The rolationship is that a
professor could teach none, one or many ccurs=s. One of
th= tasks of the DBMS designer is te analyze the
information requirements of the organization (2nterprise)
and create2 a conce=ptual model that embecdies all the
information needs (entities and their relatienshipsi.

Each Data Bass Managem=nt System allows ussrs to
define entities and relationships in various
repres=2ntations. These reprasentations wer2 defin=d by
Date (1977) as Flat Pile, Hierarchical, Network, and
R=lational. The terms were discusse2d in Chapter Z, page
23. The four representations were verified by works
published by Martin (1977) and 0Olle (1978) and are referred

The developers of Data Bas= Manage=ment Systems
uniqu=ly program their systems to physically represent a
f£fiat £ile, a éieratchical, a Network, or a Relational

variation on a storage device, such as magnetic disk. The
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DBEMS term that defines how data is physically represented
on a particular Data Base Management Systems is the

Therefore, the review of seslected literature to
identify design procedures deduced the feollowing sequence:
information needs of the organization; this medel centains
entities and corresponding relaticonships; the conceptual
particular DEMS supports; the logical medel would then be
mapp=d tc the actual storage device through the physical
mod=1l., The physical model is then the underlying data
model as defined previously by Martin (1977). It was'
apparent that a rigeorous design procedure must be followsd
througheut the design process. .

One of the design procedures used by the business
.industry and over 60 universities was desveloped by Atre
(1980}, Cardenas (1979) and Herrick (1983) developed
similar procedures but Atre’s provided the most
comprehensive and rigorous method. Table 9 outlines Atre’s
procedure for DBMS design. In 2.1 of the Table, the three
medels, relaticonal, hierarchical and network were defined
in Chapter 2, page 23. In addition, 3.1 refers tec an

internal model. Internal model cross-references with

"~
n

. and 4.2 refer to an external

physical moedel. Finally,
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mod=l. External meodel refers to a representation, or

portion therecf, of the internal model neede=d to generate a
physical report that can be read. An examples of this is

found in Chapter 5, page 129.

Planning

e e e e e am e e e e e e e e S S S S e =

Table 10 presents the initial s=t of objectives and
contents, referred te as functional specifications, desired
for the computerized portion cf the PRO*FILE System by the
PRO#FILE Task Force. Upon formal reviesw cf the
specifications by this auther, it was recommended that only
a portion b2 used tc develep an abbreviated prototype of
the PRO#FILE System to demonstrate the capabilities of 2
DEMS. Th2 Director eof RISE recommendsd that five
hypethetical students be entered for the demonstration.

Th= raticnales of this approach would shorten the systems
development effort since any use2 of human data at Iowa
State University was governed by th2 Human Subjects Revisw

Board and was subject to review and approval before actual

us2.




TABLE 9. Procedure for Data Base Design
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1. Design a conceptual medel of a data base.

assumptions for it.
«2 Determine the data =lements referenced
in every report individually.

1.3 Determine the r=lationships betwesn the
data elements, such as identifying the
primary key data elements and the nonk=y
data =lements.

1.4 Develop third normal form relations for
each set of data 2lements. HWhere this is
not possible for individual reports, merge
data from reports toc establish third ncrmal
form relations.

1.5 Draw a conceptual model con the basis of th=
third normal form relaticns.

1.1 Study the environment, and document
1

2. Design a logical model of a data base.

2.1 Draw a lcgical model based on the cenceptual
model for a data base managem=nt system using:
a. A relational data mod=l.

b. A hierarchical data mcdel.

€. A network data meodel.

Draw =xternal model fcr the reports. Trans-
action on the basis of the logical model above.

[N]
[N]

3. Design a physical mod=l of a data bass=.

3.1 Draw an internal medel (alsc called a physical
model}) on the basis of the lecgical medel from
step Z2.1. '

4, Evaluate the physical med=l cof a data base.

* 4.1 Develop space estimates for the internal model
above (as in step 3.1). Develep input/output
probabilities for the internal model above

(as in step 3.11).
4.2 Draw external models for the repeorts. Trans-

action on the basis of the internal medel above.
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TABLE 10. PRO*FILE Capabilities and Functional
Specificatiens

1. Design a program which permits administrative staff,
advisers, and teacher education faculty to view, or
add to, the following items in each student’s
"folder":

a., Name

b, Student ID

c. High schoel rank

d. GPA (cellege)

2. Backgrecund informatien (birthdate,
hometown}

£. ACT or SAT scores (compesit and subscale)

g. BRecord of performance in a
teaching/learning experience

h. Record cf contacts with adviser

i. Requests by adviser to see student

J. Curriculum sheet

k. Adds, drops, transfesr, incempletes

l, other letters (of recommendation)

m. 204--Repert of Writing sample

n. Admissicn form (tc enter ISU)

©. Admission to T.E. Report

P. Record of Interim Interview

g. Exit Interview Report

r. Initial Assessm=nt Battery Report

s. Final Assessment Battery Repeort

t. Progress report on P=rformance Elements

2. Transfer credit and =valuaticn

v. English writing sampl=

w. Math placement test sceres

x. Copy of degree program

2. Design a pregram, with appropriate security checks,
which permits students access to the above
infermatieon.

3. Design a preogram which permits students tc try cut
2lements of the Initial Assessment Eattery.

a. Perscnal Prefile

b. Professicnal Strengths and Needs

€. List of Teaching/L=arning Experiesnces

d. Knowledge of Education (Test~Sampls Itenms)
2. Reading List

£f. Philosophy of Education

g. Basic Skills



76

A search for corganizational units using SPIRES at Iowa
State University revealed that the Qffice of Institutional
Research was using SPIRES for daily processing. An
interview with the Assistant Ditector indicated that the
response time for on-line queries was averaging 3 te S
seconds. Additiocnally, he state=d that ocffice persconnel
were discouraged with the developme=nt time and =2£ffort
required to implement 2 small system. Finally, he thought
that computer charges seemed 2xcessive considering.the
amocunt of sterage.

Based on the interview and actual demeonstration of a
SPIRES data base-applicatiocn at the 0ffice of Instituticnal
Research, thres conclusions wers =vident by ths
interviewer. The 3 to 5 second response time was adequate
based on the guidelines in FIPS PUE 77 (1980). An
experienced data base analyst should d=sign the PRO*FILE
System in order to shert=n the develcopment time and lessen
the level cf effort required by functional personnsl such
as administraters, faculty and students. Finally, s=parate
cdmputer accounts should be =2stablished tc divide the
developmant charges from the data entry e=ffort and data
storage.

An abbreviated PRO*FILE Systems’ prototype was

designed for SPIRES using the hierarchical logical moeodel



presented in Figure 3. The initial design was reviewad by
Mr. Joe Struss, a staff member of the Iowa State University
Computation Center. Mr. Struss had previcusly assisted in
the design of a SPIRES application feor the Icwa Stats
University’s Office of Institutional Research. It was
thought that a review of the PRO*FILE design by Mr. Struss
would help identify any design flaws and/or areas cof
omission. Mr. Struss regarded the initial design adesquate
based on criteria from SPIRES documentation and FIPS PUB
99, but warned about ambiticus res=arch projects using
SPIRES dues to the limited knowledge of the scftware product
on campus and the problems =xperienced in the Qffice of

Instituticonal Research.

Demonstration_cf_ the Abbreviated Prototype

e i — T Ty = - - e e S S S = —— — — i —————

Within a twc week period, the abbreviated prototype
datza bas=2 was created and loaded with data en the five
hypothetical students. The demeonstraticen te the Dean of
the Colleg= of Educaticn and PRO*FILE Task Force
concentrated upon the basic PRO¥FILE Systems’ capabilitss
of:

1. RKhat is available in a student £ile;

2. How many student r=cords are in the file;
3. How is a student’s receord retrieved?

4., Examining or breowsing information availabls

cn a2 student’s re=cord; and
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S. Preparing 2 simple repert and/or cbtaining

summary statistical informatiocn.

The demonstration of the prototype displayed:

1. Retrieval of records;
2. Sorting of records by Major and Name;

3. Information on High Scheel Rank,

SAT Verbal, Average of SATV, and
Standard Deviation for SATV.

The demonstration verified that SPIRES‘s capabilites could
support the ongoing PRO#FILE research =ffort. The Dean and
PRO#FILE Task Force agreed that during the systems
development =2ffort, the Dir=ctor c¢f RISE should continué
researching DBMS capabilities. In November, 1782 the
Director of RISE and this author present=2d an updated
proposal to computerize the PRO#FILE System tc the Dean cf
the College of Educaticon and the PRO*FILE Task Feorce. The
proposal cited that the Educaticnal RE&D Cycle remain as the
process to computerize portions of the PRO#*FILE System.
The Dean and Task Force agr=ed that this was a valid
appreach in principle feor the ongoing PRO*FILE research
project. Being the only comprehensive DEMS on the Iowa
State University academic comput=r system, SPIRES was

recommended as the software product that would be used te

implemant the prototype.
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STUDENT

! NAME

! SOC-SEC-NO
! SEX

! CURRICULUM
! COLLEGE
! MAJOR

! SAT SCORES
! ACT SCORES
]

fem cem e tee P i iae e s

IN ! BTRY EXPER ! IENCE SEM ! VYR OUT ! BTRY

- o - - — - - - -~ - - - i - - - —— - -

! INITIAL! ! STUDENT-! ! ! ! FINAL !
! ASSESS-! ! TEACHING! ! oF . ! ! ABGESS- !
! MENT ! ! PHIL ED ! ! ! ! MENT !
1 ] ] ] 1 !

- . - —— - -—— - - — - —— - - - - -——— - - ———— - ———

! DEPT !
! CRS NUM!
! GRADE !
1

FIGURE 3. PRO*FILE Hierarchical Nodel
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The initial planning consisted of thr=e efforts. The
first was a detailed review of SPIRES capabilities in
suppert of the PRO*FILE functional requirementsl This was
followad by establishing cemputer accounts for the
development 2ffort. Finally, student data were developed
to test the prototype.

A comprehensive review of the SPIRES documentation was
initiated to ;dentify SPIRES systems’ capabilities that
would suppert the PRO*#FILE Systems implem=ntation.
Discussions with staff members of the Computaticn Center
(F. P. Hauck, Cocmputation Centet) ISU, Octcber 18, 1982}
verified that users could use SPIRES throughout the campus.
This included not only the cemputation center and Colleg=
of Education’s Computer Laberatory, but alsc the cther
celleges and deormitories that had on-line computer
faciliti=s. Discussions with the Computer Services Staff
also verified that a dial-up capability for off campus
pro;esssing through the use of a modem was available.

Separate computer accounts were =stablished for
systems design, data entry, data sterage, and
faculty/student use2 in order to keep track of the computer
resources and funds being expend=d.

In reviewing Icwa State University’s tegulatigns for

using human subjects, the Director of RISE reccmmended that
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12 hypothetical students be created for the Preliminary
Form of the Product. This data representsd actual
scenarios of educaticn students. The 12 students
repr=2s2ntad seven departments and three year levels
{sophomore through seniors). This method of presentation
followed the corresponding categeries of students pursuing
degrees in the College of Education proporticnally across

y2ar levels and disciplines.
Summary

The description of the prototype design was prassnted
in this chapter. An abbreviated prototyp= was implememtesd
using a data base manage=ment system within the educational
R&D cycle to validate the apprcach. Thes data base
management system design methedeleogy that will transform
PRO#FILE's information needs inte a physical data basz was
selected, The next chapter use2d the design methedolegy to

implem=2nt th= PRO*FILE System prototyp=.




4
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DESCRIPTION OF THE PROTOTYPE
Introduction

This chapter présents the process used to develop the
computerized PRO#FILE Systems’ prototype. The prototyps
development was guided by the first five steps of the
Educational Rese=arch and Development (R&D) Cycle. These
steps include:

1. Research and Information Collecting;
2. Planning;

3. Develop Preliminary Form cof Product;
4, Preliminary Fiesld Testing; and

S. Main Product Revision.

The previous chapter discussed Steps 1 and Z. This
chapter centinues the description feollowing the =ducaticnal

R&D cycle, presenting Ste=ps 3, 4 and 5.
Development of a Preliminary Form of the Product

The underlying data base design procedur= for this

’

step of the =ducational R&D cycle was adopted from Atre's

Performance. and_Manage=ment, 1981. The raticnale of this

proca2dure for data base design was pres=nted in the
previcus chapter. Atre’s proc=dure preovided a rigorous

methodelegy and was followed in detail.
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Figure 4 lists the types of reports needed from the

informaticn in the PRO#FILE System. The reports themselves

are shown in Figures 5 to 12.

! Student !
! Histeory !

-! Initizl !

! Qut lemmsmre e ! PRO#FILE !--~--=-=ee-—- ! Inter- !
! BPattery ! ! System ! ! view !

! Performance ! -
' Elements !

FIGURE 4. Information Needs for the PRO*FILE Systenm
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Assumptions_For_ It The PRO*FILé Systems’ architecturs
is provided in pictorial overview in Figure 2; refer to
page 6%9. Tha PRO#FILE System used Iowa State University’s
AS/A and the timesharing system (MILTEMN/WLYEUR/ORVYL), as
previously discussed on page 68. The data bas= management
system used for the prototype was SPIRES. SPIRES was us=d
only in the on-line mecde. Data were stored on Direct
Access Stceorage Devices (DASD), commeonly referred to as
disk, with magnetic tape utilized for backup and recovery.

Finally, the system support=d a mainframe to micre link for

downloading files.

Student History (Figure S5) Certain data
about a student was static in nature. However, such data
provide=d advisers with the basic information about the
aspirations of a2 student and his/her fcundaticns in
2ducational subjects. This foundation incluidsd such data
2l=2ments as gender (esex), major, ACT, SAT sceor=es from high

schocl preparation, to the GPA and number of transfer

credits from other institutions.
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Student History

Dat=: Ncvember 28, 1982

Element Name Element Value
NAME: NELSON, NANCY SUE
SQCIAL SECURITY NUMBER: 971574018
SEX: F

MAJOR: EL ED
MINOR: SP
CURRICULUNM: EL ED
COLLEGE: D

TYPE: F

CURRENT GPA: 2.96
TEACHING LEVEL: K-6
SEMESTER STUDENT TAUGHT: S 82
ENTRANCE GPA: 3. 29
SEMESTER ADMITTED: S

YEAR ADMITTED: 82
TRANSFER CREDIT: 0

HIGH SCHOOL RANK: 8

ACT: 23

ACT - ENGLISH: 22

ACT - MATHEMATICS: 22

ACT - SOCIAL STUDIES: 23

ACT - NATIONAL SCIENCE: 24

SAT - VEREAL: 0

SAT - MATHEMATICS: 0

FIGURE S. Student History
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Initial Battery (Figure_b) Each student

entering a discipline for teacher =ducation was required to
take an initial battery examination. This =xamination was
written by the respective departments’ faculty to assess
the students preparation in the subject area. There were
mor= than on2 initial battery depending on the arsas of
specialization and infeormation requirements of the
do2partment. The format of the report allowed faculty to

address specific questicons and needs of the student.

Initial Battery

Date: November 2B, 1982

Name: . . .+ .+ + & « . NELSON, NANCY SUE
Social Security Number: .. . 974574018

Test Identification Number: . . 3456
Date of Test: . . . . . . 1072271982

Number cof Correct Answers: . . 28

Quastion Actual Student’s Marked
Number Answer Response Wreng
1 T F X

z F F

3 D D

4 A B X
40 E

FIGURE 6. 1Initial Battery
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Interview_ (Figure_7) Varicus interviews toock

place throughcut the educatiocnal preparation of a student.
These included interviews with advisers, £faculty, potential
employ=rs, administraters, and other students. This report
provided students the abiltity teo store the dialeogue of

such interviews for future reference.

Interview
Date: Novembe=r 28,

1982
Nam=: . . « e e e s . NELSON, NANCY SUE
Interview Type?: . .« . .+ . INITIAL
Intervisw Date: . . . . . 4/1571982
Interviswer: . ., . . . . DR. R.J. SMITH
Dialegu=s

Nancy has a strong desire to become an e2lementary
school teacher. Her pregress at the university indicates

that she has good study habits and is a performer in the
classroom. Nancy would like to t=zach at the first or
seceond year level. This interviewsr has =ncouraged her tco

declare the major and apply for an advisor.

FIGURE 7. Interview
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Experiences_(Figure_ 8) Educational
experiences provided potential teachers with infcormation
that coculd be used throughout their tesnure in the tesaching
professicn. Student teaching was an =xample of an
educational =xperience that a stud=snt would desire to
document for future reference. This report preovided
students with the capability toc recall =ducational

2xparienc2s throughcut their educational preparation and

b=yond.

Experiencess

Dat=: Novemb=r I8,
1782

. NELSON, NANCY SUE

Nam=2: . .

« « « .« FIELD TRIP
« o« .+ . B/lZr81

Experienc= Typ
Exp=rience= Dat

2
=

Composition:

During a rec=nt track me=t at Clinton, Iowa I was infcrmsd
that the local library had a fe=w bocks on the 1933 Clympic
Games held in Chicage. Being 2 history buff about the
Olympics, I went down te the library when the track meast

was
over. The library was clos=2d4 for th2 remainder of thsz davr.

I must return to the Clinten library and brows= the books.

FIGURE 8. Experiences
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Program_of_Study_ (Figure_ 9) Studants

e s e ol e e e g S > s S . it Bt il e et . U . S . . S,

complated courses every sesmester.

This r=port provided a

listing of all course work taken to include grades and

quality points. In addition,

area to plan the remainder of course werk by sem=ster

h=/shea graduatsd.

Program cf Study

Nama: . . . .

Curriculum: . .
Ceollege: . .«
Major: s e .
Minor: . . .
T=aching Level:

Ye2ar Admitted to

Dat=: November 28,

. . . . . N=lscn, Nancy
. e . . . EL ED

. e . . . D

. . . . . EL ED

. . . . . SP

. e . . . K-46
T=2achsr Ed: . 82

it provided the student an

until

1982

Sus

ality
cints

7.00
1z.00
5.00
3.00
6.00

12.00
8.00
?.00

11.21

Sem Crs Course= Qu
Y=2ar Depart Num Credit Nam= Grade P
SP 82 EL ED 343 3 STRATEGIES IN TCHG B
EL ED 373 4 TCHG OF READING B
EL ED 448 2 PRACTICUM IN TCHG B
EL ED 301 1 INSTRUCTIONAL MEDIA B
H S 105 2 EMERG HEALTH CARE c
F 82 EL ED 445 4 TCHG LANG-SOC STDS B
EL ED 446 4 TCHG MATH SCIENCE C
EL ED 447 3 TCHG IN KINDERGRTN B
HIST 70 3 HISTORY OF IQCWA A-

FIGURE 9. Program of Study
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Performance (Figqure_10) As students

compl2ted requir=sd ccurs2 work, they were able to review
what skills they should have master=d. At thelr own
convenienc2, students took a performance test on a2 specific
performance =lement. By reviewing the results of the

2xamination, they located areas c¢f weakness that noeds

additional study and/or feormal course work.

Performance

Dat=s: Ncvembsr 28, 1982

Name: . .« . .+ . . e e . . NELSON, NANCY SUE

Sccial Security Number: . . . . . 971574048
Test Identificaticon Number: . . . . 8145
Date of Test: . . e s . . . . k72371982
Number of Correct Answers: . . . . 33
Guestion Actual Student’s Marked
Number Answer Response Wrong
1 T F X
2 F F
3 D D
4 A E X
40 E

FIGURE 10. Per formance




92

Qut_Battery (Figure_11) This report assess=d

the cumulative knowledge of a student for a particular

discipline. - This report showed a potentizal teacher the
status of his/her mastered knowledge required for teaching.
Additionally, it identified any weak areas so that students

coculd continue teo take formal or informal study in those

aAreas.

Qut Battery

Date: November 28, 1982

Name: s e s s e 4 s e oa « .« NELSON, NANCY SUE

Curriculum: . . . . . . . . . EL ED
College: . . .« « 4+« « « « =« =« D
 Majoer: . . + <+« . . + .+ .+ « =« EL ED
Minor: . . . . e e . . . . . SP
Current GPA: . . . .. .+ . . . . 2,956

Semester Student Taught: . . . . . § 82
Teaching Level: . . . . . . «. « K-6

Test Identification Number: . . . . 9768
Date of Test: .« s . . . . . T7/12/1982
Number of Correct Answers: . . . . 38

Cuastion Actual Student’s Marked
Number Answer Response Wrcng
1 T F X

2 F F

3 D D

4 A B X
40 E E

FIGURE 11. Qut Battery
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Inquiry Transaction (Figure_12) A student.

33— 331 QERLEI-14-1 33 F-3 5L PRPLE-—P— D PP 1L

faculty member or administrateor, from time to time, may
desire to examine, extract, or modify the contents of a
specific student’s record or groups of records. Th= seocial
security number may be used to acquire specific infeormation
on a particular student. Other infermation may b2 gathered
by majer, minor, s=x or a host of other criteria. The
versatility of the on-line query language allowed a user to
view data in an ad-hoc mode. A student may desire to view
department-wide data such as grade peint average, names,
social security numbers and cthsr data that might
compromise2 a student’s identification. Such data would not
 be available and furthermore is locked out by security

m2asur2c.

PRO*FILE System The PRO*FILE Task Force and this author
held 2 meeting to establish the assumpticons undesr which the
prototype will work (C. R. Knikesr, S=condary Education.
ISU, October 19, 1982). The assumpticns of the conceptual
mod=l were:!

1. The social security number uniqusly would identify the

student, that is, the name of the student, the major

disciplin2, the minor discipline, and so on.
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Inquiry Transaction

Input consists of: -

{Social Security Number) Departm=nt or Name
Transaction type:

Inquiry
Qutput consists of:

P2r ad-hcc request -

i.=., NAME, SOCIAL SECURITY NUMBER, MAJOR, GPa&, SATV
1

i ;
! ! }---By individual

! ! value

! !

! !---Not provided per security restrictions
1 1

== All last names will be provided

Sample: Simple Inquiry - FIND SOC-SEC-NUM = 971574018
TYPE MAJQOR, CURRENT-GPA

Complex Inquiry - FIND DEPARTMENT = EL ED AND

NAME GT NELSON
TYPE NAME, ACT, MINCR

FIGURE 12. Inquiry Transactiocn



IS

2. Certain data =lements must be password protected to
sacure th2 identity of a student. These would include
name, social security numbesr, curriculum, and semester the
student taught.
3. Blocks of data elements must be password protected tc
limit the ad-hoc browsing of sensitive or confidential
data.
4., The administrative staff and faculty would enter the
static passweord protected data =lements.
S. Students would updats and maintain th2 data elements as
their educational experience grows.
6. Students would access ths PRO#FILE System Ircom aay
terminal on campus by either direct line with the coeomputer
system or via the dial-up capability.
7. Students may access all data elements on information
that is stored about them. Any password protected data
el=2ment may be changed by an administrative staff
representative upon verification ¢f the data and
appropriate authorizaticen.
8. Students periodically would retrieve copies of all
r=2ports, to include in their personal PRO*FILE feclder.

Th= PRO#*FILE Systems’ design was in compliance with
federal privacy regulations. The Privacy Act of 1974 was
designed to protect the privacy of individuals who havs

infeormation abcut themselves maintained by the federal
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government. An =xtension of this Act was the Educational
Privacy Act that protected individuals’ privacy by
r=gulating access to private and public school’s
computer-stered records of grades and evaluations of
behavior. Many state laws that regulate government
racord-ke=ping practices ar= pattern=2d after the Privacy
Act of 1974. Hany state laws contain the provision that
raquire publication of notices describing the records that
2ach government agency maintains; provide for the
coll=ction and sterage ¢f only data that is relevant,

timely, and accurate; and prchibit unauthorized disclosurs

ot

cf da3ta relating to individuals, 4lthough the issus of
privacy and confidentially weres not formally resolved, the
PRO+#FILE System assumed the restrictions of the Privacy Act

of 1974.

- T S0 s o e o e s e S o S G s i e W S (o, o T W — — — —— —— — — — — — — - > - " i —

Every_ Report Individually A list of all data elements

r2f=2renced in the reports from Figure= 4, page B4, ares in
alphabetical order and found in Table 11. Table 12
pr=sents a cross-reference table; it shows the data

2laments and the reports in which the data e2lements are

us=2d.



TAELE 11.

37

Data Elements In Alphabestical Orider
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ACT
ACT-ENGLISH
ACT-MATH
ACT-NATIONAL-SCI
ACT-S0C-STUDIES
COLLEGE
COMPOSITIGN
COURSE~-NAME
COURSE-NUMEBER
CREDIT
CURRENT-GPA
CURRICULUM
DEPARTMENT
DIALOGUE

ENTRANCE-GPaA

EXPERIENCE-DATE

EXPERIENCE-TYPE

GRADE

HIGH-SCHOL-RANK
INTERVIEHWER
INTERVIEW-DATE

INTERVIEW-TYPE

Achievement Test
Achisvement Test
Achievement Tecst
Achievement Test

Achievement Test

Composit.
English.
Mathematics.
National Science

Sccial Studies.

College of the= university.

Essay on =ducaticnal =xperiences.

Cours= name.
Cours= number.

Cr=2dit hours per

cours=.

Cumulative grade peint average.

Teaching ar=a of

specializatioeon.

Department of the college.

Written discussion of intsrview,.

GPA when admitted to Teacher

Education.

Date of =ducaticnal
Type of =ducatioconal

Grade rece=ived by a

coursa2.

High schoel rank.

Pa2rson interviewing

Date cf interview.

Type cof interviesw.

expsrisnce.
experi=nce.

student £or a2

student.




IN-IND-RESPES

IN-NUM-CORRECT

IN-TEST-QUESTS

IN-TEST-ID

IN-TEST-TIME

OUT-DATE-TIME
OUT-IND-RESPES

OUT-NUM-CORRECT

OUT-NUM-QUESTS

OUT-TEST-1D

PERF-DATE-TINE

PERF-IND-RESPES

PERF-NUM-CORRECT

PERF-NUM-QUESTS

I8

TABLE 11 (Centinued)

Initial battery individual
r2SPONSes.

Number of correct answers on the
Initial Battery.

Answers to questicons on the Initial
Battery.

Identification number c¢f Initial
Battery.

Date of Initial Battery
examinatiocn.

Major discipline.

mar discmciaml Jw
asra P e S e R L

[11]

Name cf student.
Date and tim= of Out -Battery =xam.
Out Battery individual responses.

Number of corr=ct answers on the
OCut Battery.

Answers to questions on the Qut
Battery.

Identification number of Qut
Battery.

Date and time of Performance =2xam.

Performance =xam individual
[2SpPONs=S.

Number of correct answers cn the
Performance exam.

Number of questions on the
Parformance e2xam.
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TAELE 11 (Centinued)

PERF-TEST-ID Identification number of
Performance =2xam.

QUALITY-POINTS Cumulative quality peints.

SAT-MATH Standard Achiesvement Test,
Mathematics.

SAT-VEREAL Standard Achievement Test, Verbal.

SEMESTER-ADMITTED Semester admitte=d to Teacher
Educaticn.

SEMESTER-YEAR Ye2ar admitted to Teacher Educatioen.

SEM-STD-TAUGHT The semester of student teaching.

SEX Sex of student.

SOC-SEC-NUM Social Security Number cf student.

TEACHING-LEVEL Teaching level(s) cf student.

TRANSFER-CREDIT Credits transferr=d from ancther
college.

TYPE Teacher Educaticn group

identification.
YEAR Y2ar admitted to Teacher Education.
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TABLE 12. Cross-Reference Table E=tween Data Elements and
Reports

- o  — - —— - WS - . D WP MR G e S e D e " - . W - W WS = = —es =

I
Student Int Inter Exper of Out n
Data Elements History Btry view iesnce Study Perf Biry gq

NAME
SOC~-SEC-NUM
SEX

CURRICULUM
COLLEGE

YEAR
CURRENT-GPA
SEMESTER-ADMITTED
TYPE
ENTRANCE-GPA
TRANSFER-CREDIT
SEM-STD-TAUGHT
TEACHING-LEVEL
MAJOR

MINOR
HIGH-SCHOOL-RANK
aACT
ACT-ENGLISH
ACT-MATH
ACT-SOC-STUDIES
ACT-NATIONAL-SCI
SAT-VERBAL
SAT-MATH
IN-TEST-1ID
IN-TEST-TIME
IN-TEST-QUESTS
IN-NUM-CORRECT
IN-IND-RESPES
INTERVIEKW-TYPE
INTERVIER-DATE
INTERVIEKER
DIALOGUE
EXPERIENCE-TYPE
EXPERIENCE-DATE
COMPOSITION
SEMESTER-YEAR
DEPARTMENT
COURSE-NUMEBER

SRR
54

el R

el ol e T
talta ]

e I B

e Ea i ol

Ea ey
HXHNXXNNNNNHXHHNHXNHNNNNXNHNNNNHHHNN

e R a o]
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TABLE 12 (Continued}

D wm - ——— . - - W— - — - . = — P = — D D e e, N W e P M G R e - W e = . - — -

------------------- Reports—=---==-=---e—=----

Prog I

Student Int Inter Exper of Qut n

Data Elements History Btry view ience Study Perf Btry g
CREDIT X X
COURSE-NAME X X
GRADE X X
QUALITY-POINTS X X
PERF-TEST-ID X X
PERF-DATE-TIME X X
PERF-NUM-QUESTS X X
PERF-NUM-CORRECT X X
PERF-IND-RESPES ¥ X
QUT-TEST-1ID X X
OUT-DATE-TIME X X
OUT-NUM-QUESTS X X
OUT-NUM-CORRECT X X
X X

OUT-IND-RESPES
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2lements and the non-key data elements were identified.

Step_1.4 Develop_third_normal_ form_relations_for

each set of data elements Where this was not possibkle

for individual reports, data was merged from repeorts to
establish third normal form re=lations.

Review_cf_Termineclegy_and_Concepts In

Chapter 2, Review o0f Lit=srature, Data Bas= Management
Systems’ terms and concepts were discussed., A brisf review
cf those definitions and ideas, in lay terms, fellows in
order to clarify th= data base design procsdure.

A fact about something is referred to as data. Feor
2xample, a peorsen’s first name is data aﬁd is centained in
a data elem=nt. A greoup of dzta elements makes up a tuple
(record) and a group of tuplss define a relation (filed,

Data =lements can be defined as key or non-key. Key
simply means that if on2 kncocws the ceoentents of the key data
2l2m=nt, th2 other data =lements in the relation can be
access=d. For e=xample, soccial se2curity number uniquely
identifies a person and coculd be de=fined as a key. Knowing
the persen’s social security numbesr, on2 could access other
data elements about the person such as name, age or sex.
Knowing the contents cf a ncn-key data =2lement only means

that on2 knows the fact but may not have access te the
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cther data elements in the tuple. A key can be simple or
compound.

A simple key has only on= data e=lement, whereas a
compound key ceontains twe or mor= data elements. An
example of a compound key might be COURSE-NUMBER*SECTION.
A primary key could be either simple or compound, but it
represents the minimum number of data =lements that

uniquely identifies a3 corresponding greoup cf data =le2ments

in a tuple.

s S e el em,
zz2tion i3 = ths

sSt=p process whe2re a primary

m
]

Narmal
key uniquely identifies a tuple. BEradley (1983) identified
five normal forms but stat=d that the fourth normal form
was cdnceived to describe relations without binary join
dependencies and without undesirable functional
dep=ndencies. Bradley further stated that the f£ifth normal
form is so contrived and uncommon that it is unlikely =ver
tc cccur in a practical data base design situation.
Therefore, this study will not consider the fourth and
fifth normal forms. A relation is in the first normal feornm
if the relation depends on thes k=y to identify the tuple.
The relation is in the second normal form if the relation
depends on the whole key. That is, if the key is compound
all parts of the key (the whole key) must be known to
uniqu2ly identify the tuple. Finally, the relation is in

the third normal form if the tuple depends eon nothing but
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the key. That is, knowing the contents of cne data element
does not mean you know the ceontents of ancther data element
in the tuple. For example, cconsider twe data slements:
credit-hours and college-status. In a given tuple, by
knowing the number of credit-hours earned cone already know
what the college-status of the student is. A student with
15 credit-hcurs is a freshman. This situation is referred
to as transitive dependency. During th= normalization
process, if any of the above is not true, the relations are
split into smaller units and the proeoc=ss recycles until a
group of relations are defined, =ach containing tupl=s that
are uniquely identified by the primary key. The

normalization process was discussed in Chapter 2, page 26.

Student History The data =lements

—— e e S e > o —

representing the entitiess of this repert are shown in

Figure 13.

! NAME, S0C-SEC-NUM, SEX, CURRICULUM, COLLEGE, !
! YEAR, CURRENT-GPA, SEMESTER-ADMITTED, TYPE, !
! ENTRANCE-GPA, TRANSFER-CREDIT, SEM-STD-TAUGHT, !
! TEACHING-LEVEL, MAJOR, MINOR, HIGH-SCHOOL-RANK,'
1 !
1 ]

ACT, ACT-ENGLISH, ACT-MATH, ACT-SOC-STUDIES,
ACT-NATIONAL-SCI, SAT-VEREBAL, SAT-MATH

FIGURE 13. Student History Data Elements
The relationships between the data =2lements from
Figure 13 are:

SOC-SEC-NUM <{<{---> NAME, SEX, CURRICULUM, COLLEGE,



YEAR, CURRENT-GPA., SEMESTER-ADMITTED, TYPE. ENTRANCE-GPA.
TRANSFER-CREDIT. SEM-STD-TAUGHT, TEACHING-LEVEL. MAJOR,.
MINOR., HIGH-SCHOOL-RANK, ACT, ACT-ENGLISH, ACT-MATH.
ACT-SQOC-STUDIES, ACT-NATIONAL-ACI. SAT-VEREAL. SAT-MATH.
For a given SOC-SEC-NUM, there is only cne NAME (cf the
stud=nt) and cne Major (major discipline cof th= student).
This is true for all =lements of the repert. Fer a2 given
CURRICULUM there can alse be many students. Thsrs can alse
2nts with the sams majer and minor daisciplines.

These consideraticns ameng data =2lements represent a on2 to

many r=lation (mapping!, pictori=zlly repressnted as {4{--->
or one ---> many. A detailed discussion cof the us2 cof the

an

above relationships was presented in Chapter 2, page 2ZZ.
In Figur= 14, the primary key is underlined
(SOC-SEC-NUM). Relation 1 is in the third ncrmal form.
ba=cause the2 non-key data =l=ments (MAJOR, SAT-MATH, =tc.!
from +this relaticn require the full key fer their
identification. There is nc transitive dependesncy betwesn
th2 non-key =lements as wall., In other werds. th=r2 is no
way to find the value cf 2 neon-key valus by knowing the
valu2 c©f any oth=r non-key value. The third necrmal ferm

relatieon for the end user’s view regarding the Student

History is provided in Figure 14,
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! 1 S0C-SEC-NUM <<---3> NAME, SEX, CURRICULUM. '
' COLLEGE, YEAR, CURRENT-GPA!
! SEMESTER-ADMITTED, TYPE, !
! ENTRANCE-GPA,

! TRANSFER-CREDIT,

! SEM-STD-TAUGHT,

; TEACHING-LEVEL, MAJOR,

! MINOR, HIGH-SCHOOL-RANK,
! ACT, ACT-ENGLISH, ACT-MATH!
' ACT-SOC-STUDIES,

! ACT-NATIONAL-SCI,

! SAT-VERBAL, SAT-MATH

- et e e tam sme

! 9715740418 <<{---> NELSON, NANCY SUE, F, EL ED, !
! D, 3, 2.9, S, F, 3.29, 0, S 82!
' k-5, EL ED, SP, 8, 23, 22, 22, !
' 23, 24, 0, 0 ]

- ——— - —— e = - P TP = G P N TR MR - R R M e . G D Y em - S R e e s e W R . -

D
(1]
I
[="

FIGURE 14. Third Necrmal Form Relation for th
user‘s view from Figures 13 and
corresponding values
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Initial Rattery The data elements
r2presenting the entitiss of this report ares shown in
Figurs 15.

! NAME, SOC-SEC-NUM, IN-TEST-ID, IN-TEST-TIME, !
t IN-TEST-QUESTS, IN-NUM~-CORRECT, IN-IND-RESPES !

- —— ———————— ——— T - - — - D e R ML D D e e M - - e = - . —— - -

FIGURE 1S5. Initial Battery Data Elements

Relations 2 and 3 are in the third ncrmal form.
Qu=stion numbers can be gen=srated in the reoport program.
Actual test answers can be acguired from a3 table identifi=d
by th= Test Identification Numbe=r (IN-TEST-ID). Responses
marked wrong on the2 report are gensrated in the coemputer
program by a comparisen of the table responss and the
student’s response. The third normal form relaticns for
the =nd user’s view regarding the Initial Battery are

previded in Figure 16.

. ————— - - e " - - S T . S h S R e e - -

- - ——— - — = e —— S ——— " . - ——

_-.——————.— _—ta Tl =lEE

FIGURE 156. Third Normal Form Relations for ths
end us=2r’s view from Figur= 1S and
cerrespending values
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Interview The data =lements representing the

—————————— - - - - - — D D = wh D T e - . S e D W - - - —— e = =

' NAME, INTERVIER-TYPE, INTERVIEW-DATE, !
! INTERVIEWER, DIALOGUE !

FIGURE 17. Interview Data Elements

The relationships betwesn the data elements from

Figure 17 are:
4, SOC-SEC-NUM <<{---> NAME

——

S. SOC-SEC-NUM <{--->> DIALOGUE

R=latien 4 is in th= third nermal form. In
considering Relation 5, a student may have many interviews
.{dialogues) and interviews can vary in type. This is a
many-to-many mapping, r=presented as {<---3>> or ---3> many
{<{--=-. But relation S is not =ven in the first normal
form, because the mapping is many tco many. Relatien 5 can
be transformad inte 3 third normal form relation if the
primary key is further qualifie=d, that is, if the primary
key is further compounded with INTERVIEW-TYPE,
INTERVIEW-DATE and INTERVIENER. BRelation 5 is now in the
third normal form. A given student (SOC-SEC-NUM), for a
given interview type on a specific date and by a specific
int2rviewer, will have a specific dialogue. The= third

normal form relations for the end user ‘s view regarding the

Interview are provided in Figure 18.
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P A

R e e e e e e | e e o  ———— —

- — —— - - - - . ——— n - = - - —— - - T . = s W e - ——— -

] ]
1 ]
! 974574018+*INITIAL*4/15/1982*DR. R._J. SMITH !
! {{---> Nancy has a strong desire %o '
! become an elementary teacher.

! Her progress at the university ‘!
! indicates ... apply for an !
! adviser. !

e S - - —— W - = - - ——— S - -

FIGURE 18. Third Normal Form Relations feor the
end user’'s visw from Figure 17 and
corresponding valuss
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! NAME, EXPERIENCE-TYPE, EXPERIENCE-DATE, !
! COMPOSITION !

- —— - - - a5 =D D - —— — - —— S h - - - D S W - - —— - = ———

FIGURE 19. Experiences Data Elements

The relationships betwe=n the data elements from
Figure 19 are:

&. SOC-SEC-NUM <<{---> NAME

7. SOC-SEC-NUM <<--->> COMPOSITION
R=lation 6 is in the third nermal form. Heowever, Relation
7 requires a compounded key to be represented in the third
normal form, In order to fully qualify a specific
composition,' the compounded key will require SOC-SEC-NUM,
EXPERIENCE-TYPE and EXPERIENCE-DATE. The third normal form
r=lations for the end user’s view regarding the Experience

ar= provided in Figure 20.
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- - — - . e D . e - W - ——— = -

oA
LD _TRIP®3/12/81 :

]

]

]

! -=-> During a r=cent track meet at!
! Clinton, Iowa I was informed !
i

1

]

that th= local library had a3 !
f2w books con the 1933 Olympic!

games ... brows= th2 beoks. !

FIGURE 20. Third Normal Form Relations for th=
2nd user’'s view from Figure 19 and

corresponding values
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Program_cf_ Study The data elements

representing the entities of this preogram of study report

are shown in Figure 21.

- - - - — - - W . — - S — - . - . - e D S S W - - - —— -

! NAME, CURRICULUM, COLLEGE, YEAR, !
! TEACHING-LEVEL, MAJOR, MINOR, SEMESTER-YEAR, !
! DEPARTMENT, COURSE-NUMBER. CREDIT. !
! COURSE-NAME, GRADE, QUALITY-POINTS !

FIGURE 21. Program of Study Data Elements

The relationships between th= data =lements from
Figure 21 are:

8. SOC-SEC-NUM <<{---> NAME, CURRICULUM, COLLEGE,

MAJOR, MINOR, TEACHING-LEVEL,
YEAR

9. SOC-SEC-NUM*SEMESTER-YEAR*COURSE-NUMEER#*

e e S R s R e e St e e e e mma e —
(RPN 12

10. DEPARTMENT#COURSE-NUMEBER <<---> CREDIT,

COURSE-NAME
Th= three= relations 8,9 and 10 are= in the third normal form
with the data elements underlined as the primary key. The
third normal form relations for the end user’s view

regarding the Program of Study are provided in Figure 22.
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SOC-SEC-NUM <<---> NAME, CURRICULUM,
COLLEGE, MAJOR,
MINOR, YEAR,
TEACHING-LEVEL

- ——— - - - - e G S e S L R W M = = W WP e e WS . wn -

971574018 <<{---> NELSON, NANCY SUE, EL ED, D!

EL ED, SP, 3, k-4 !

——— EEeaa

- ——— - EE = - D v TP N AR W MR M D D e W n WS W S W e - -

FIGURE 22. Third Normal Form Re=lations for the

user‘s view from Figure 21 and
corresponding values
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Performance The data =2lements representing

- e . - G - - D T WA e R e e e D e - D W S e S e - - - -

! NAME, SOC-SEC-NUM, PERF-TEST-ID, !
! PERF~-DATE-TIME, PERF-NUM-QUESTS, !

Mot m  wecear s omen wn wm e e - o o~

FIGURE 23. Performance Data Elements

The relationships between the data elements from

Figure 23 are:

11. SOC-SEC-NUM <<{---> NAME

12. SOC-SEC-NUM*PERF-TEST-ID+PERF-DATE-TIME

<<;--> PERF-IND-RESPES
Re2lations 11 and 12 are in the third normal form. The test
question numbers were generated by the report program. The
correct test answers wers acquired by a table identifed by
the PERF-TEST-ID. Any answer marked wrong wacs g=neratesd by
a comparison of the table entry and the corra2sponding
student answer. The third normal form relations for the
2nd user’s view regarding Performance are provided in

Figure 24.
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- - - - D D R WA e W D D e S e S D D W MR S - G e - - - W, W W W —— -

H

e

| 971574018%8145%6/23/1982 <<---> F, F, ... E,
| 33

- —— - - W - e S M S S e S e W . . - —— - -

FIGURE 24, Third Normal Ferm Relation for th=
end user’s view from Figure 23 and

correspending values
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- - ———— - - - - A - . G - G - - — - - = -

! NAME, CURRICULUM, COLLEGE, CURRENT-GPA, !
! GEM-STD-TAUGHT, 6 TEACHING-LEVEL,K MAJOR, !
! KINOR, OUT-TEST-IDL, OUT-TEST-DATE, !
!  OUT-NUM-QUESTS, OUT-NUM-CORRECT, !
! OUT-IND-RESPES !

- - - - = - = . W - - - - — - W . - — > = ——

FIGURE 25. Out Battery Data Eleme=nts
The relationships between the data elements from

Figure 25 are:

13. SOC-SEC-NUM <<---> NAME, CURRICULUM, COLLEGE,

CURRENT-GPA, SEM-STD-TAUGHT,
TEACHING-LEVEL, MAJOR, MINOR

14. SOC-SEC-NUM*QUT-TEST-ID#QUT-DATE-TIME

—m e e et ecn——

{{---> QUT-NUM-QUESTS,

OQUT-NUN-CORRECT,

QUT-IND-RESPES
Relations 13 and 14 éte in the third nermal ferm. Question
numbers for the report will be generat=d by the repert
pregram. The correct answers to the test will be acquired
for a table identified by the OUT-TEST-ID. Answers marked
wrong will b2 accomplished by a comparision betwesn the
table answers and the student’s correspending answers. The
third normal form relation for the end user’s view

regarding the Out Eattery are provided in Figure 26.



! 43 SO0C-SEC-NUM <<---> NAME, CURRICULUM, !
' COLLEGE, *
! CURRENT-GPA '
; SEM-STD-TAUGHT, '
' TEACHING-LEVEL, s
' MAJOR, MINOR 3
1 1
i i
i
H
1
1

! CUT-NUM-QUESTS,
! OUT-NUM-CORRECT,
! OUT-IND-RESPES

—— " ———— o ——— - " — - - - " . - - R - - - - - -

971574018 <<{--> NELSON, NANCY SUE, EL ED, D,!
2.96, S 82, K-, EL ED, SP !

]

!

i

971574018%97683%7/12/1982 <<---> 40, 38,
F, F, ... E

FIGURE 26. Third Normal Ferm Relations for +the
end user’‘s vi=2w from Figure 25 and
correspeonding values
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The resulting third normal form relations are
pres=2nted in Table 13. The final set of third normal form

relations are presented in Table 14,

el e e L e e e R e e e e T R e S e e e e e = o o o o e o w4 o o e e

normal form relations from step I.4 Relations I to VIII
are represented in a pictorial fermat as follows:

A. A relation for which the primary key consists
cof only one data element represents an =ntity. Relation I
represents the entity STUDENT. All entities of this typ=
are placed on Level 1. In Figure 27 th2 box STUDENT on
Level 1 represents the entity in Relation I. The data
2lements were written inside the box. The primary key of
the 2ntity is underlined. If a box cannot hecld all the
data =lements representing an =2ntity, the missing data
elements are shown by three dashes, - - -.

B. Relations with a primary key consisting of
two data elements are placed on the sscond l=vel. For
2xample, in R=lation VI, the primary key consists of two
data elements. The box feor Relation VI is drawn on Level
2. The primary key in box VI is a compound key and is
underlined. The compound key cof Relation VI is

COURSE-NUMBER#DEPARTMENT. This key represents the

r=2laticonship between two =ntities COURSE-NUMBER and

DEPARTMENT. There is no box for the entity COURSE-NUMEER
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TAPLE 13.- The Resulting Third Normal Form Relaticns

]
! I. Relations 2, 4, 6, and 11 are identical:
! SOC-SEC-NUM- <<---> NAME
! II. The key of Relation 1, 8 and 13 z2re identical to
! Relation 2, therefcre combining Relaticn 2 with
Relations i, B and 13 r=sults in:d
SOC-SEC-NUM <<{---> NAME,SEX,CURRICULUM,COLLEGE,
YEAR, CURRENT-GPA4,
SEMESTER-ADMITTED, TYPE,
ENTRANCE-GPA,
TRANSFER-CREDIT, SEM-STD- TAUGHT
TEACHING- LEVEL,MAJOR MINOR,
HIGH-SCHOOL-RANK, ACT,
ACT-ENGLISH
ACT-MATH, ACT-50C-STUDIES,
ACT-NATIONAL~SCI,SAT-VEREAL,
SAT-MATH

ITI. The composite key in Relation 3 is unique:
SOC-SEC-NUM*IN-TEST-ID*IN-TEST-TIME

{{---> IN-NUM-CORRECT, IN-IND-RESPES

IV. Likewises with Relation S:
SOC-SEC-NUM*INTERVIEN-TYPE*#*INTERVIEW-DATE*

SOC-SEC-NUM*EXPERIENCE-TYPE#EXPERIENCE-DATE

R e e e R e e e R S P e s Tt wmmm—==

VI. Likewise with Relation 9:
SOC-SEC-NUM#*SEMESTER- YEAR*COURSE NUMBER*

ViI. Likewise with Relation 10:
DEPARTMENT#COQURSE-NUMBER <<{---> COURSE-NAME,

CREDIT

VIII. Likewise with Relation 12
SOC-SEC-NUM*PERF-TEST- ID*PERF -DATE-TIME

{<---> PERF-IND-RESPES

IX. Likewise with Relaticn 14: .
SOC-SEC-NUM#QUT-TEST-ID*QUT-DATE-TIME

{<--=>0UT-NUN- QUESTS, OUT-NUM-CORRECT,
QUT~-NUM-RESPES

- —— - S P = - - e . W R R R R e = S . - —— - - — - e

1

]

¥

1

1

] I
] H
] 1
: 1
1 ¥
f '
1 ]
] !
1 ]
] 1
] 1
] !
1 I
] }
! ]
! V. Likewise with Relation 7: !
] !
! <{--~> COMPOSITION !
1 i
t ]
] [}
] 1
] ]
i H
] ]
1 1
I ]
l i
1} ¥
] 1
] 1
] t
1 H
1 1
] ]
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TABLE 14. Final Set of Third Normal Form Relations

- . D . - S W - R D T e M P W e M D D WS SR e =D GD S G A e GR =R B W e A S S D W -

- e o — o S o —

YBAR CURRENT GPA.

SEMESTER- ADMITTED,

TYPE, ENTRANCE-GPA,
TRANSFER-CREDIT,
SEM-STD-TAUGHT,
TEACHING-LEVEL, MAJOR,MINOR,
HIGH-SCHOOL-RANK, ACT,
ACT-ENGLISH, ACT-MATH,
ACT-SOC-STUDBIES, !
ACT-NATIONAL-SCI, SAT-VERBAL, !
SAT-MATH

II. SOC-SEC-NUM*#IN-TEST-ID#IN-TEST-TIME

——— — T —— S ——— —— ——— — — — i —— — — ——— — — - ———

RS COMPOSITION

V. S0C-SEC-NUM+#SEMESTER-YEAR#*COURSE-NUMEER+#

DEPARTMENT <<---> GRADE, QUALITY-POINTS

A+ TP

CREDIT

VII. SOC-SEC-NUM+#PERF-TEST-ID*PERF-DATE-TIME

{{~--> PERF-IND-RESPES,
PERF-NUM-CORRECT

'YIII. -SEC-NUM*QUT-TEST-ID*OQUT-DATE-TIME
<<{---> OUT-NUM-QUESTS,
OUT-NUM-CORRECT,

QUT-IND-RESPES

- D P W S S R R T R T = = —— - R P W R e = e e e
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or DEPARTMENT. To establish the relationship between the
2ntities COURSE-NUMBER and DEPARTMENT on Level 2, neow
2ntity relations for COURSE-NUMBER and DEPARTMENT are
cr=ated on Level L. Thess relations are crested because no
uniqu= relationship in Figure 27 is defined by number of
cours= (COURSE-NUMBER) or departme=nt (DEPARTMENT). The
single-headed and double-headed arrows between Relations I
and IV f£reom Figure 27 mean that, for a given student, many
2xperisnces may take place, and a given =xperisnce may take

place in many dates.

i for

L‘+
1]

C. The procedure for Level 2 is repsa
Level 3 and se on.

The resulting diagram for relations I to VIII is shown
in Figure 27.

The resulting third ncrmal form r=lations are bassd on
th2 assumpticns made regarding the sp=cific PRO*FILE
=nvironment; refer tc page 95. Sinc= the assumpticns are
sub jective, there is always the chance that scomecne may
challenge them. If the assumpticns are= changed, th= third
ncrmal f£orm relations chang=. The third normal fcocrms ar=
dependsnt upon the understanding of the environment in

which they wsre designed.
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'INTERVIEWER! 'TEST-ID ! 'DATE ' !'SOC-SEC-NUM
! ! !IN-BTRY ! 'IN-BTRY ! !
! ' 'PERF ! 'OUT-BTRY ! ! SEX ! !
! ! 'CUT-BTRY! 'EXPERIENCE! : CURRICULUN ! !
H ! H H '!INTERVIER ! L ! !
A A A~ A ~ ~ I
! ! ! ! t !
! ! ! ! ] !
! L it ! ! ! ! e
' !->>!TEST-ID ! : ! ' 1->>!S0C-SEC-NUM !
! 'DATE 1<~ ! ! 'SEMESTER-YEAR!
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' IN-TEST-QUESTS'® ! 'PERF-NUM-QUESTS ! ! ' OUT-NUM-QUESTS ! ! 'COMPO
! IN-NUM-CORRECT® ! 'PERF-IND-CORRECT!' ! ! OUT-NUM-CORRECT!' ! !
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Figure 27. Conceptual Mcodel for the PRO*FILE System
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A.1_ _Eliminate transitivity In the
conceptual model of Figure 27 (refer to page 122), the
bex2s represant segments, 3and the arrcows <({---2, repres=nt
parent-child relatienships b=tween these segments. For
2xample, a s=gment call=d PROFESSOR might be defined as a
parent and anocther segment called STUDENT might be defined
as a child., The parent-child relationship, PROFESSOR <{---2
STUDENT, wculd mean that a Professor wculd have many
Students assigned to him/her. Transitivity exists in the
cenceptual medel if the relaticonehip betwesn two segments
can b= remov2d without any loss of essential information.
Censidering all the relationships between s=gemsnts in the
FRO*FILE conceptual model, there are no relationships

be=tween any segments that can be removed without lesing

information in Figure 27.
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are defined. When subssts A.1 z2nd A.Z are appli=d to the
concaptual medel of Figure 27, (refer tc page 122) the
intermediate result of Figure 28 is cobtained. The
intermediate result present=d in Figure 28 concludes that
2ll segments are necessary and all relaticnships bestwesn
s2gments are defined., It is intermediate in the senses that
the diagram is not a hierarchical data medel as thers may

b= multiple parents for any given child.

It is possible that a child could have a relationship with
two or more parents. In the conceptual medel, as presented
in Figure 27, there are sev=ral segments with two or mers
parents. In a hierarchical data model, a child can have
cnly on= parent. The resclution of this problem is to
combine segments and create compound keys. In Figurs 27,
the relationships amcng STUDENT, TEST-ID, DATE and
TEST-ID*#DATE with IN-BTRY are removed. The data elements
are absorbed in the IN-ETRY segmént and the keys ar=
combined to create a compound kay. Likewise, the
r2lationship b2tween TEST-ID and DATE with PERFORMANCE,
OQUT-BTRY, EXPERIENCE, and INTERVIEW. The relaticonships
among DEPARTMENT and COURSE-NUMBER are combined with

COQURSE. By resclving multiple parsntage to the intermediate
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Figure 28. Resoclve Multiple Parentage from the Conceptual
Meodel of the PRO#FILE Environment
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result in Figure 28, the r=sult is Figure 29, the

hierarchical model that can be physically mapp=d to SPIRES.

The selected DBMS is SPIRES. SPIRES fully supperts ths’
hierarchical leogical mede=l in Figure 29, therefor=, no

modifications are required.

to_lobviocus® performance_considerations Parents having
only on2 child are candidates feor combination with their
children. The trade-cff is between data redundancy and
performanc2. The hi=rarchical medel in Figure 29 rsquires
ne modification. Although it is possible to combins the
segmants SEMESTER and COURSES, th= amount cof redundant data
would cancel any possible ben=fit of performance as e=ach
cours= would have to store data on the semester and year
taken. Additional refinements may beceme obvicus as the
prototype is implemented and quantitative information

b=comes available,

data The refined logical medel in Figure Z9 satisfiecs
th= functional data requirements. At this peoint the
logical design is consider=d comple=te. Future researchers,
heowever, may want to strengthen the logical design by

adding som= intrinsic data relationships.
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FIGURE 29. Mapping of the Congeptual Mcdel from Figure 2
to a Hierarchical Data Model, using SPIRES -
PRO#FILE Environment

~J



Figure_ 29 External model refers to a representation, or
peortion ther=cf, of the internal model neesded to generate a2
physical report that can be read. The external model for
the Program of Study uses threes s=2gments and their
corr=sponding parent-child relationships. The extsrnal
model for Student History us=s only one segment. The
remaining =xternal medel repressnting the other reperts all

us= two s=2gments and one parent-child relationship. The

2xternal medels are shown in Figure 30.

STEP 11I.12 Draw an_internal model (also called a

step_1I1.1 The fcllowing se=gments (cr record) types are
consid=r=d:  STUDENT, IN-BTRY, INTERVIEW, EXPERIENCES,
SEMESTER, COURSE, PERFORMANCE-ELMT, AND OUT-BTRY. The
segment sizes ars estimated in Tabls 1S5. The procsdurs
2stimates the size cf each data element and =ach data
2lement is assigned to a2 s=gment. In a hierarchical Data
Bas= Management System, the path betwesn segments ars
referred to as "pointers". There are typically three

pointers: up, down and right for each s=gment. The path

frem a parent to a child would follow th2 down peointer.
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External Medel for all Reports Based on the
Logical Model from Figure 29
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STUDENT NAME
SOC-SEC-NUM

SEX

CURRICULUM
COLLEGE

YEAR
CURRENT-GPA
SEMESTER-ADMITTED
TYPE
ENTRANCE-GPA
TRANSFER-CREDIT
SEM-STD-TAUGHT
TEACHING-LEVEL
MAJOR

MINOR
HIGH-SCHOOL-RANK
ACT

ACT-ENGLISH
ACT-MATH
ACT-SOC-STUDIES
ACT-NATIONAL-SCI
SAT-VEREAL
SAT-MATH

o N S B N N R T

[l }
Q|
(9]

IN-BTRY IN-TEST-1D 4
IN-TEST-TIME 10
IN-NUM-QUESTS 4
IN-NUM-CORRECT 4
IN-IND-RESFPES 58

- -
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TABLE 15. (Ceontinued)

- - E . . W i G W e - . W S T S D W P WD e e S S D WD WS P = - = - - D W W Mm e W -

Length
Segment Field (bytes}
INTERVIEW INTERVIEW-TYPE 25
INTERVIEW-DATE 4
INTERVIEKWER 23
DIALOGUE 72
124
EXPERIENCES EXPERIENCE-TYPE 25
EXPERIENCE-DATE 4
COMPOSITION 72
101
SEMESTER SEMESTER-YEAR
=)
COURSE DEPARTMENT S
COURSE-NUMEER 4
CREDIT 4
COURSE-NAME 19
GRADE 2
QUALITY-POINTS 4

38



TABLE 15.
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(Continuesd}

PERFORMANCE-ELMT

OUT-ETRY

PERF-TEST-ID
PERF-DATE-TIME
PERF-NUM-QUESTS
PERF-NUM-CORRECT
PERF-IND-RESPES

OUT-TEST-ID
OQUT-DATE-TIME
OUT-NUM-QUESTS
OQUT-NUM-CORRECT
OUT-IND-RESPES

Length
(byte=s)

Likewise,

the up peinter.

Finally,

the next adjacent segment follows the right peinter.

assum=d that,
every segment,

s2gment.

that is,

on 3varags,

three pointers are stored in

the path from 2 child te the parent weuld follcw

the path froem a given s=2gment to

It is

12 bytes have to be =aidded teo =ach

The fcllowing assumpticons were2 made regarding segment

frequencies (C.

October 19,

R.

1982):

Kniker,

Secondary Educatien,

1. There are 600 students.

ISU,
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2. Each student will take one In Battery
examination, on the average.
3. Each student would average 10 interviews.
4, Each student weould average 10 esxperiences.
S. Each student would have =nrellad in an
averag= of nine sesmesters.
5. Each semester a stud=nt would enrcll for an
average of five courses.
7. Each student would average 10 perfcrmancs
=lement examinations.
8. Each student would average one Out Battery
examination.
These assumptions are used to determine the frequencies
that app=ar in Figure 31. The iogical mod2l in Figure 29,
page 127, is reflected with the respective lengths (L) and
average frequancies (F) relative te the parents in Figure
31.

In crder to evaluate th2 physical medel in the next
st=2p, the blocksize and pédding requirements were
2stimated. The prototype follows IEM paging alignment
recommendations for the blocksize estimate. Paddfng is a
DEMS term that defines the percentag2 of a block that is
left unfilled for futur= use. The padding percentags is
d=2termined by the amcunt of additions to tﬁe data bas=. As

data is added, it is beneficial tc have newly created



134

segments that are related to other segments in the same
block, if at all possible. Internally, th= computer is
able to read the segments while minimizing the input/cutput
count.

To calculats the space and time estimates, a blocksize
of 40956 bytes (4 x 1024, i.=., 4K} with FSE (free spacs
blocks! and FSW (free space within a bleock) values cf 10%
=2ach.

The internal mcde=l represents one physical data bas=.

There are two physical relationships intercennecting the

1. STUDENT is the physical parent of IN-BTRY,
INTERVIEW, EXPERIENCES, SEMESTER,PERF-ELENMT,
and QUT-BTRY; and

2. SEMESTER is the physical parent cf COURSES.

This step designed the physical medel cof the data
base. The= analysis started by considering segm=nt size,
follow=d by e=stimating the frequesncies bas=d upcn

assumpticns. Finally, a blecksize and padding facter werse

chosa2n.
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STUDENT
! NAME !
!SOCSECNUM!
! SEX !
!SAT-MATH !
l - - - ]
!' F = 600
'L o= 101 + 12
1
1
: -! - ! ! H !
! ! ! ! ! !
! ! ' ! ! !
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___________ 1 - - - - - [} - - ———— - - - — ———
'TEST-ID ! ! !EXP-TYPE ! ! !TEST-ID ! 'SEMESTER-!
'TEST-TIME! ! !'EXP-DATE ! ' !'DATE-TIME! ! YEAR !
!TEST- !t ICOMPOSIT-! ! INUM- ! ! !
! QUESTS ! ! ! ION ¢t ¢+ Y QUESTS ! ! !
e LA P - - =t ! !
___________ ' - ———— - ! - o o - - - —-—— - - ——
F =1 ! F =10 ! F =1 F = !
L=77+12 ! L =104 +12 ' L =77 + 12 L =5+ 12
! ) ]
INTERVIEW PERF-ELMT !
______________________ §
!INT-TYPE ! !TEST-ID ! !
!INT-DATE ! !DATE-TIME! !
!INTER- ! !'IND- ! !
! VIEKWER ! ! RESPES ! !
!DIALOGUE ! P = = !
______________________ ]
F=1 F =10 !
L 124 iz L =77 + 12 !
COURSES
!DEPT H
'CRS-NUM !
'CREDIT !
! GRADE !
1 - - - 1
F =°¢
L =38 + 42
FIGURE 31. One physical data base for SPIRES: There are

seven relationships ceonnecting the segments
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1I1I.1) The data base designer us=s =stimates to
determine the amount of storage the data base may require
and internal input/cutput (I/0) activity. Estimating the
size2 of the data base is important tc =nsure that
sufficient disk space is available on the computer system.
Lik=2wise, =2stimating the internal I/0 activity gives the
design2r an idea of th2 required internal processing
required to find and move d4ata for processing. The preocess
starts with =2stimating the numb2r of bytes (charact=rs)

requir=2d for the hierarchical structurs consisting of all

s=2gments and corresponding frequsancies.

Space_Estimates Estimate the number cf bytes

(characters) required for the hierarchical structure

consisting of all segments and correspending frequencies.

PRO*FILE Data Base - STUDENT Se=gment (S}
S IN-BTRY = 89 bytes

S INTERVIEW = 136 bdytes

S EXPERIENCE = 113 bytes

§ SEMESTER = 17 bytes

S COURSES = 40 bytes

S PERF-ELMTS = B9 bytes




S QUT-BTRY = 89 bytes
S STUDENT = 143 + (89 # 1) + (113 # 10) + (17 % 10) +

((60 * S) # (17 % 9)) + (89 * 10) +
(B9 # 1) = 48381 bytes.
The above process estimates that a typical student’s

hierarchical structure requires 48,381 bytes (characters}.

Segment Btyes There were
appreoximately 600 esducation students in the Teacher
Educatien Program in 1982, Therefore, the estimate for the
hierarchical structure (48,381 bytes) is multipli=d by the
number cf students (600), The estimated size of the data

base ceonsisting of pure data is 29,028,600 bytes

(characters).

Effective blocksize This proceass
calculates the most effective blocksize for internal
processing. The blocksize is us=d to maximize the use of
memory, 1/0 buffers and disk management rcutines. There
are= four criteria us2d in the calculatioen:

1. Frame alignment bleocksize = 4095 bytes.

2. Wasted space (W)/bleck = the biggest segment size
134 (Interview Segment) - 1 = 135 bytes.

3. Fre= space within (FSW); £fracticon of =ach block

left free at lead. This was previcusly discussed

as a padding facteor. For this application, 10%
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is used.

4, Fre= space blocks (FSB); fraction of whole blocks

left free at load. For this application, 10% is

used.

(((1~-FSW *# BLK) - W) * (1-FSE}

Eff=ctive blocksize

(((2 - 0.1y * 4094) - 135) * 0.9

3196 bytes

The most effective blocksize is =stimated as 3,196 bytes

(characters).

Block Bytes The designer may now

calculate the estimated size of the data bas=.

Segment Bytes # blocksize/ effeactive

Plock bytes
bleocksize

= 29,028,500 * 40946 / 3196

= 37,203,111 bytes

The total number of bytes (characters) to store the data
base is 37,203,111 bytes. This is =quivalant to

approximately ? million computer words.

Input/Qutput (I/0) Probabilities Physical

(I/0) is the movement of data from disk storage through
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buffers to memory and r=turn. One of the biggest time
consumers in the execution of data base calls is physical
I/0 activity (Atre, 1981). In the hierarchy of a physical
data base, the length of every segment type, the expected
frequency of occurrence of every s=gment type relative to
its parent, and the sequence of segment accesses for a
specific application can be used as predicters for finding
the I/0 activity necessary to access the required segments.
The prcbability that the parent and the first
cccurrence of the child segment under the parent are net in
the same. block (called "ceontrol interval" for virtual
storage access methed: VSAM) is “PCIO" (physical child
input/cutput). Accerding to Atre (1980), the assumption
made is that all occcurrences of the child segment type ars
likely to be selected equally. The probability that a
s2gment and its twin are not in the same bleock is “"PTIO®
(physical twin input/output). Finally, the probability
that the segment and its parent are not in the same block
is "PPIO" (physical parent input/output). The =quations
used to calculate these probabilitiess are found in Table
14. The PRO%*FILE data base probabilities are presesnted in

Table 17.
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TABLE 14. Equations for Input/Output Precbabilities

le2ngth cf B + 2all subtrees to left cf E |

d
0
[}
o
1]

PCIO(a,b) = ! PC(=z, b} !
min. !1l, ----=------—-—-mo—ce—— o ——m— e !
! (((1-FSW) # BLK) - W) # (1 - FSE)!
! S(a) !
PTIQ feor segment type A = min.!l, -=--—---------------- !
! effective blocksize!
! £(b) !
PP (b, a} = L(b) + ! -=-- % S(b}! + all the subtrees to
v2 ‘ ! l=eft cf B
where L(b) = length cf s=gment b
£(b) = average frequency of
cccurrence of B under its
par=nt A
S(b) = average subtree siz= cf E
! PP(b,a) J
PPIO(b,a) = min. ! 1, ——=--=-—mmem e !
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TAELE 17. PRO#FILE Data Base Input/Qutput Preobabilities

- ———— - —— D WP A = = W T M e - D D WS R W W R e e . e S e s WD W Em e = = -

S=gments Min Cum PCIO PTIO PPIO
IN-BTRY 1 89 . 03 .03 .04
INTERVIENW 1 225 .07 .04 . 28
EXPERIENCES 1 1562 . 49 .04 -
SEMESTER 1 25956 .81 .01 . 84
COURSE 1 2782 .87 .02 . 89
PERF-ELMT 1 4846 1.52 .03 1.66
QUT-ETRY 1 S736 1.79 .03 1.81

- o - - . — ———— - - - = D R . = - e - TS em - - - S S W . = W M W = — - - -
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Preliminary Field Testing

The PRO*FILE System was implemented using the SPIRES
Data Bas=2 Management System and loaded with 12 hypothetical
student rocords. The implemented system was tested and
modifications made to ensure that the reports as depicted
in Figures S to 12, were accurate. The on-line gqueriss
verified that the English-like language could retriesve
information based upeon the desire of the responss requirsd.
These2 tests also included verifying the PRO*FILE Systems’
functions such as COUNT, AVERAGE and STANDARD DEVIATION.

The Preliminary Field Test consisted of the actual use
cf the PRO#*FILE System by two r=presentative groups. The
PRO+#FILE Task Force represented the view of the
administration and faculty, while RISE Graduats Research
Assistants represented the view of students. Over a pericd
cf cone wesk, the twe groups =valuat=sd the protcotyped
system. The svaluaticon started with a system cverview,
followed by a demeonstration of capabilitiss, and finally,
the actual use of the PRO#FILE system te input data and
retrieve information. Responses, comments and
recommendations were recorded by this auther using an
=valuation r=ccrding form (Appendix J).

The criteria used to =2valuate the Preliminary Field

Test consisted of the following four arsas:

1. Functional Requir=sments m=t (Appendix B);




143

2. Ease of use;
3. Respeonse tim=; and
4., Utility

The groups were first pres=snted with the PRO*FILE
Systems’ Architecture. Evaluators reviewsd the hardware
and softwars int2gration that was d=picted in Figure 2,
page A9. This presentation was important in order to
2stablish the network environment wh2reby ussrs cf PRO*#FILE
could access the syst=m in the batch modes cor interactively
through the us2 of a terminal.

The PRO#FILE Systems’ prectotype, demonstrat=d by this
author, show=d that the basic functional requiremsnts wers
met using the ad-hoc qu=ry language based upon the criteria
in FIFS PUB 77 (1980). The capabilities.cf the PRO#FILE
System allowed administrative staff, advisers, te=acher
aducation faculty, and students the= ability to view, add,
modify and de=lete items of data from a student’s felder.
Sample reports from Figures 5 through 12 were generated.
Th= PRO*FILE Task Force recommendeﬁ that the system be
2xpand=2d to add the capability to retrisve infcocrmation on
per formance =lements and administer self-testing with
immediate f£eoedback directing the student to the correct
answer and appropriate reference material.

The requirement for s=curity to restrict access to

sensitive cor confidential data was demonstrated.
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Evaluators asked to see data that weres password protscted
using the on-line query language. Evaluators found that
sensitive data were omitted from the ocutput, or they were
notifi=sd they did not have autheorizaticon te view the data.
Although security was proven adequate to protect student
data, the PRO#FILE Task Force was unwilling to censider
submitting an application to the Human Subjects Rsview
Bcard for the use of real student data until further
res=arch was provided for applicatien. In additien,
2valuators expressed misgivings abcocut the redundancy of
maintaining student data on beth the Academic and
Administrative cemputer system.

Once past the initial l=arning phase o¢f how tc use th=
PRO#FILE System, both groups consider=d the =2ass of use
requirement satisfactory. The RISE Graduate Ressarch
Assistants, 3ll of whom us=d computesr terminals in their
assistantships, found the English-like query language =asy
to understand and us=2. The= PRO*#FILE Task Forc=2, with
little eor no =sxperience using terminals or guery languagess,
at first express=2d apprehension on using the t2rminal and
English-like gquery language. However, all esvaluateors found
that it was e2asy to lesarn ani follow to eobtain aid-hec
information using the English-lik= language.

Response time averaged five s=conds or less per gquery.

The averages raspens2 time may be somewhat misleading.
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R=call that there are only 12 hypothetical students in the
prototypes data base. This amount of data can be stored
internally con twe ceomputer pages. Therefeore, once the data
base2 was brought up and mad= available to the evaluators,
the d4ata weres accessible via buffer pools. Performance
considerations, such as buffer poel statistics, I/0 times
and I/0 wait were therefore minimum.

The utility of thes PRO*FILE Systems’ prototype
demonstrated potential beyond the physical limits of the
campus. Th2 =2valuation demonstrat=d that through ths
university telecommunication netwerk, potential users could
have access via direct lines tc the computer, remote
terminals and even long distance via telephone lines using
th2 dial-up capability. The ease cf us= and ability to
format information in the ad-hoc r=qu=st mede present=2d an

automatesd capability for teacher =ducation esvaluation.
Main Product Reviéion

Per formance Elements encompassed within PRO*FILE may
b2 called competencies. Theres are approximately 100
performance elements as identified by the PRO*FILE ressarch
effert. The inclusion cf th= Performance Elements
repres=nt2d an additicnal data base with the PRO*FILE
System. In keeping with tée desir= of the PRO*FILE Task

Force feor =ase of use, an automatic logon preocsdure was
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developed. When a user logged onto the Iowa State
Univarsity computar system, a menu would be presented
asking the user which cption s/h2 wanted tc use!

1. Performance Elements;

2. PRO#FILE Student Reccrds; cor

3. Logocff Systenm.
Th2 student would simply fcllow the instructicns and ent=r
the corresponding numb=r. A sample of this procedure is
found in Appendix 6.

The2 development cf th2 Performancs Els=ments (PERF)
System followed the same steps as previocusly described in
Deve2lopment cf a Preliminary Form of the Proiuct, page 83.
During the Fall of 1982 a similar system had been develcpsd
by the staff of the university ceomputation center galled
the "The Icwa State University Student Informaticn System”.
Although this system was not fully op=ratiecnal, the
methodology cf providing students and faculty infermation

about thes university was a ons tc on2 relationship aleng

[

with ptbviding information abeout performance =lemsnts. Th
Director of RISE requested that the softwares and
documentaticn be made available éo th= cngeoing PRO*FILE
r2s=2arch =2ffort. Due to the fact that the university
computational center had the scftware and ceorrsspending
documentation under cepyright, the Director alse requested

permission to medify the software as required.
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The main revision of the PRO*FILE System included the
PERF subsystam. The overall system is m=snu driven £rom the
initial logon. The following list of Appendices will

provide d=tail information abecut the enhanced system:

Appendix €C - physical data base definition

Appendix D - menu.driver

Appendix E - menu instructicens

Appendix F - display gensraticn

Appendix G - system genesraticn

Appendix H - building and maintaining
performance el=sment frames

Appendix I - master list cf performance =2lements

The final PRO#FILE Syst=m, at ths =nd cf th= Sth St=p,
Main Preocduct Revision of the Educatienal RE&ED Cycle, is
depicted in Figure 32. This product and correspending
documentation was turned ocver tc the on-gocing PRO#FILE Task
Forc= Research Project for main fie=ld testing and the

remainde2r of the Educatiocnal RE&D Cycle.
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AREAS STUDENT FRAME
! INSTRUCTION ! 'NAME ! 'OBJECTIVES !
'EVALUATION ! 'SOC-SEC-~NUM ! 'RESOURCES !
! MANAGEMENT ! !SEX ! VACTIVITIES !
'ETC. « o « Y !'CURRICULUM ! 'ECT. .« « o !
! ! YENTRANCE-GPA ! ! !
! ! I'MAJOR ! ! !
! ! !'MINOR ! i !
! ! 'HIGH-SCHOOL-RANK! ! !
! ! 'ACT-ENGLISH ! !
1 ] 1 ]

1
'ETC. « . a !
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' IN-TEST-ID t 1 VEXPERIENCE-' ' 'OUT-TEST-ID o
' IN-TEST-TIME ' ! ! TYPE ' 1 1QUT-DATE-TIME ! !
| IN-NUM-QUESTS ' ' !'EXPERIENCE-! ! 'OUT-NUM-QUESTS ' !
| IN-NUM-CORRECT! ! ! DATE ! 1 1QUT-NUM-CORRECT! !
' IN-IND-RESPES ' ! 'COMPOSITION' ' !'OUT-IND-RESPES ' !
_______________ ] e i -——— - - —— - —— - - i
1 ! t
! ! )

INTERVIENW PERF-ELMT SEMESTER

{ INTERVIEW-TYPE! ' PERF-TEST-ID z 'SEMESTER-'

' INTERVIEW-DATE! ' PERF-DATE-TIME ! | YEAR '

' INTERVIEWER ' | PERF-NUM-QUESTS ! ' '

' DIALOGUE ! ' PERF-NUM~-CORRECT! ; '

) , ' PERF-NUM-RESPES | ; !
COURSES

' DEPARTMENT !

| COURSE-NUMEER °

\CREDIT !

'COURSE~NAME

'QUALITY-POINTS!

——— - - - ——— - -

FIGURE 32. The Final PRO*FILE Logical Mcdel
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Summary
This chapter presented the process usad to dovelcp the
computerizad PRO#FILE Sytems’ meod2l. The model was guided
by the first five steps of the Educaticonal R&D Cycle.
Using this procedure, the preototypes was designed,
implemented, reviewsd, and revised. The next chapter
presents the findings from the R&D process used tc develcep

the PRO*FILE prototype and evaluat=ss the prototype.
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FINDINGS

This chapter presents the findings cf the study.
First. the interview process used to =valuate the prototype
is described. The cbservations are neoted and associated
costs for the development are identified next. Finally,.

data base size estimates and input/output probabilitiez are

discussed.
Interview

The interview process fecllowed a procedure develcped
by Richardscn =t al. (1982) for Instructicnal Desian
Interviews. This procedure provided 2 framewerk fer the
PRQO#FILE Systems’ prototyp=s =valuation.

The interviewer of the PRO*FILé Systems’ proteotvpes was
3 doctoral candidate in Education specializing in Higher
Education 2nd 21sc a2n Assistant Professer cof Computer and
Manag=ment Science. Additiconally, the interviewsr was the
principal researcher and designer of the PRO*FILE Systems’

prcteotyp=.

Procedures
Within the context of the =2ducational R&D cycle the
PRO#FILE Systems’ prototype was evaluated at varicus stagse

cf development. During the Fall Semester, 1982. an

abbreviated prototype was developed to demconstrate the
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capabilities of a Data Base Management System. At the end
of that develcpment., 3 pileot demeonstration and interview
process was conducted to test the preocedures and materials
develcop=d for the PRO*FILE Systems’ prototyp= evaluation.
Results of the pileot demonstration and interview indicated
that it was feasible to carry cut multiple interviesws with
di£ferent groups and that the process would yi=ld useful
data on the =valuation cf the prototyp=. A&s a result of
the pilot study, the following procedures wers us2d in the
2valuaticon of the prototype:

1. Th}ee groups wers provided with 3 demenstraticn
and ceorresponding interview. The groups
represanted the administration, faculty and
students.

a. The Ccllege cof Education Administration -
The Dean. Asscciate D=an and Director of
RISE |

b. Faculty - PRO*FILE Task Force

c. Students - Graduate Res=arch Assistants.

RISE

2 An overview of the meeting and PRO*FILE design
activities was provided.

3. PRO*FILE Systems’ objectives concerning
computerization were provided.

4. PRO#*FILE Systems’ cbjectives were confirmed.
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S. Demecnstration and interacticn was completed.

5. Perceived Ideal was ascertained.

Materials

The PRO#FILE Systems’ prototype= provided the vehicle
for the demonstration and cecrresponding interview. The
interview process used the functional specifications of the
PRO*FILE System (s=2e Appendix B) to a) list the
objectives: b)) determin= the activities undertaksn to meet
=ach objective; and c) show how attainment cf each
ebjective was assess=2d. During the demonstraticon and
correspending interview, the interviewer recorded findings
on 3 predeterminad form that follow=d the format ocutlined

en the pravious page. See Appendix J for detailed sample

of the form.

Results

Educational Research_and Development Cycle The
rationale for using the educational R&D cycle was that it
was a process used to develop and validate educational
products. The PRO*FILE System was considered as a
poctential educational product. This study used the first

five of the 10 major steps, the process provided a smceoth

transition from the initial idea to a computerized

protctype.
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Planning The planning us=4 tc identify cemputer
resources and faciliti=ss in conjunction with PRO#FILE
Systems’ Functional Specifications provided the foundation
for the systems design. The PRO#FILE Functional
Specifications requiring access flexibility, intsgrity.
da+ta independence, and security met the cbjsctives feor
using a DEMS 2= detailed in Table 21, page 21. The DENMS
envircenment also offer=d the PRO*FILE Task Force
non-redundance cf data, relatability, and =2dminicstiration
and centrol. The PRO*FILE Task Forcé and Diresctor of RISE
thought that th= use of 12 hypothstical students,
representing actual scenarios of sducation students,
allcw=ad for ample systems’ testing in a2 timely pregressicn.
Howevar, the planning d4id not considesr =stablishing a2 long
range strategic plan for the  PRO¥FILE System, that i=s, what
should th= PRO#FILE System be able to dc for th2 Ceollsge of

Education five to seven ysars hsnce.

Data_Base_Design The actual d=sign and

implemsntation of the PRO*FILE Systems’ prototype fcllowsd

th2 procedure provided by Atre, 1981 in her bock Data_Bass

—— s — —— — — — — — o ———— — — > — > S S o = o e D e e S e e e —— =

Management. This procedurs, as pres=nt=d in Tabls %, page

74, took the protetyps through a structured analysis,

design and implementation that provided the required
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information in the mest =fficient and effective manner.
The normalization process and decompositicn of structures
described in the analysis and dessign of the proteotyps was
implementa2d on the s=2l=ct=d Data Bas= Managem=nt System,
SPIRES; ncrmalization and deccompesiticn of structurss
reduced rodundancy and tock advantags of the bensfits cof
Dzta Eas= Manag=ment Systems t=chneclegy. Data Ease
Managesment thecries and m=thedolegies, as presented in

Chapter Z, page 20, validatsd the PRO#*FILE Sycstems design.

SPIRES At the time= of this study, th= only Data
BEas= Management System available on the university ccmputesry
was SPIRES. Howevesr, SPIRES d4id mest the criteria ussd in
th2 selescticn cf a DEMS, as pres=ntsd in Table B, pzge £7.
Specific criteria met by SPIRES included databass
d=finiticn, d4ata manipulaticn, systz=m and integrity

control. Te¢ a lesser degrees the criteria cf performancs,

guality and support were met. The svaluatcrs fcund the

[

=2,

protctyp=, with its English-liks language, was =asy *o

(2]

<
-

as per FIPS PUE 77 Guidelinese Feor Planning and Managsment
Databas= Applicaticns (1980). Considerable programming
=2ffort by the designer was ne2cessary tc make the prctotvps
app=ar "user friendly" to the neovice. From the =svaluator’s
and ussr’s viewpeints, SPIRES not conly met th; FIFS PUE 77

critesria fcr adequacy but was sought for other appliczaticns
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once its capabilities were revealed.

This writer/designer cf the PRO#FILE Systems’
prototype found SPIRES lacking in £flexibility, facilities
and documentation, as per FIPS PUE 99 Guideline: A
Fram=work For The Evaluaticn and Comparisen of Scftwars
Development Tools (1983). A netwerking or 2 relational
data bas=s logical medel was not allewed using SPIRES.
Restricting the logical med=l to a flat file or
hierarchical medel reprasents 15 y=ar eld techneology
(Cardenas, 1979). 1If one accepts the premiss that computer
t=2chnelegy turns over once every five to seven years
(Adams, Wagner, and Boyer, 1983), SPIRES is cutdat=d.
Although th= PRO*FILE System has the capability to download
data from a mainframe to a3 micro-ceomputer, it reguires
exiting the= SPIRES enviromm=nt. This in turn requiress
using the university’s main comput=syr system and

t2lecoemmunications network tc accomplish the task. Current

1

(state of the art) Data Bas= Management Systems includ
inherent mainframe tc micre links, graphics, and
statistical analysis capabilitie=ss integrated with the Data
Eas= Manag=ment System, as in FOCUS (Infcrmation Builders
Inc., 1983). In addition to the above capabilities, FOCUS
cffers a perscnal computer (PC) version cf the DEMS that
interfaces with th= FOCUS DBEMS residlng cn the mainframe

cemputsr., At the time cf this publication, PC FOCUS wae
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priced at approximatesly $1,500.00 per copy. Thess expanded
facilities would ‘allow administrators, faculty and students
+oc use the PRO#FILE System for analysis and planning in zan
e2fficient. =2ffoctive mann2r and friendly méde.

Finally, the quality of SPIRES dccumsntaticn is bulky
and hard to us=. When searching for a discussicn on or
clarification of capabiliti=s, many cross-refarences lead
back o a discussicn of th= eoriginal capability. Many
hours of ressarch were requir=2d te find how tc accemplish 2
simple task that used a capability or series of

capabilitis=s,

PRO#FILE Functional Specifications Ths =valuaters
were ptovidéd a demonstration ¢f ths system and ite
capabiliti=s. They were alse offer=3d the cppeortunity to
ch ontc the system and actually uss it as weuld a
prospective administrator, faculty member ¢r student. Each
group tecck the PRO*FILE Systems’ preototyp2 thrcugh the

. functicnal specificaticns a2s r=gquired by +the PROXFILE Task

N

Feocree. SPIRES fulfilled thes reguirsmente with its zd-he

t

z
b

v
&

14
~

English-likes language and its automatic repert
fe=aturs. Evaluators cculd s=e the benesfits cf proteotyring
and offerad suggesticons for systems additicns and
mecdificatiens. One such suggsstion coming from the first
ra2visw was to add the Performance Elsments capability o

th= PRO#FILE Systsm. One of th= majecr benefits cf using =
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Data Base Managem=nt Systems is that it offers the ability
to chang= the structure without having te meodify currant
proegrams and data (Date, 1977}. Futurs meodificaticns and
2nhancements could be add=d with iittle impact, based cn
the SPIRES data base structure and ad-hoc commands. This
includes adding new data =2lements, declaring keys, adding
new s=gments, énd new hierarchical structurss, if

ne=ceassary.

Sample_Size The PRO*FILE Systems prectcoctype was
loaded with 12 hypothetical studesnts. Each stud=nt had
repres=entative data correspending te typical students
within ths= Ccllege.of Educaticn. Thes2 data were us2d to

te2st the system and provide data £or demonstrations and

C 2

th
(o]

2valuations. Although thess data were sufficient
preototyping mode, actual student data shcould be us=d for
the2 remaining five steps within th= =sducaticnal and
res=arch development cycle. Due tc the small sampls sizes,
=2stimates on the data base size and performanc2 war= not

realized.

Suppert_Staff Evaluateors =xpressed conc=rn abcout
the t=chnical support availables concs the PRO#FILE Systems’
prototyps was turned ovear to ths PRO*FILE Task Forcs for

field t=ssting. SPIRES is nct 2 well-knewn or commarcially



189

accepted Data Base Managemsnt System by industry.
Therefore, finding experienced and well-trained
pregrammer/analysts will continus to be a problem,
Additionally, the university’s computer suppeort staff deoss
net have a qualifi=sd resident scftwars expert in SPIRES,
nor sheculd they have, bas=2d on the us= cf SPIRES on campus.
The PRO#*FILE Tack Force during its svaluaticn detsrminesd

+hat if PRO#*FILE is to remain on SPIRES, cor on any other

hd
Hh

undi

et
n

comm=2rcial Data Base Managemsnt System, adequat 1

must bes made availabls to hire and train qualifisd suppert
personn2l. Additionally, their analysics statsd that to
continus the development of PRO*FILE without addressing
this problem and resclving it will cnly cause ss=rigus
delays and =2ven the 2nd of PRO#FILE itself. For the
PRO#FILE System to mest its full pot=ntizal, quslifiszd

tz=chnical staff must b2 availables to maintain z2nd snhancs

The intarview process and corrssponding =valuations
det=srmined that SPIRES met the functicnal specifications
for the PRO#FILE Sysiem. Additicnal DENMS capabilitiss such
as statistical, graphic, 2and a2 mainframe tb micrc link

would =nhancs the PRO*FILE System. Evaluatcrs =xpress=d

kesp the PRO*FILE System running, b} hecw the t=chnelogist

communicates to management and c) =stimates of futurs
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costs. Evaluators also stated that the issue of using

actual student data should have besen agresd upon from the
ons=t,. Such an agreement might have resolved the prchlem
of storing redundant data on the PRO*#FILE System and the

administrative grading system.
Development Costs

Analyzing development costs is an impertant facter in

=2stablishing the cost cf the =2ffeort and alse in infsrring

i

future costs asscciated with the centinu=d use of th
system, This discussicn analy=z=4 the actual ccmputer

charges for the PRO*FILE Systems’ prototyps and loading the
data. Four accounts were used to =cstablish the cost cof the

focllowing categories:

1. Systems wecrk;
2. Storags2;
'3. Data entry: and

4., Faculty/Student usa.

For =ach acccunt, the cost included varicus charges
for particular subsystems of the university computer

facility. Th=se charges includsd:

. 1. Tim= Sharing
a. MILTEN Lin= Time

b. WYLBUR CPU Time
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c. WYLBUR Disk Excp

d. ORVYL CPU Tim=

. ORVYL File Usage i

(S

. Comput=sr Charges
3. Liness Out

b. Pages Qut

It was not the intent cf this analysis to determine
e2ach categery cost, but to give the readsr an overall visw
of the costs associated with the developm=nt of the
prototyp2 and the loading =ffort. An ovesrvisw of the costs
ar= depict=d in Table 18,

De=tailad analysis of the associated costs revealed
that the desvelepment and disk storage of the PRO*FILE
Systems’ prototyps was less than $1,000. It was preogjected
at th=2 ons=t that devslcopm=nt costs weculd be approximatsly
that same figur=. As of October, 1983, th= ceost of data
entry was almcst equal to the systems develcpment =£for
Considering that only 12 of 600 students were entsrsd and
20 of 100 Performance Elemsnt Frames, ths approxamats cost
to fully load th= data base could resach $8,000 plus 3504
per menth thersafter for storage. As mcre users logen to
the syst=m, the menthly charge for access to the PRO#FILE
System by administraters, faculty and students could rise

above $1,500 p=r menth. Eas=d on FIPS PUE 77 (1980
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18. Developm=nt Costs for the PRO*FILE CSystem

MONTH

YEAR

JuLsz
AUGBZ
SEP8Z

0CT8Z
NOVE8Z
DEC82

JAN83
FEE83
MARE3
APRSB3
MAYES

JUNB3
JULB3
AUGS83

SEP83
oCcTEs

FIXED MONTHLY
SYSTEMS STORAGE

ACCOUNT ACCOUNT

P e Ll

b.24
7.87
17.40

15.75
14.70
b. 30

2.85
S5.852
11.30

[

16.92
26.31
25.25
24.54

32.04
44.56

---CUMULATIVE----
DATA FACULTY
ENTRY STUDENT

ACCOUNT ACCOUNT

26.9S 17.02
I35.36 28.55
305. 14 168.34
454, 04 207.01
497.50 236.32
499.32 248.13
S01.12 283.465
S03.04 25%5.52
So0&4.72 2546.93
S0b6.58 258.33
508. 26 z257.59
511.08 261.71
S70.82 290.41
230.98 314. 3%
871.75 474,756
227.18 S563.54

COMMENT
- Summer -
! Programming!
- Effort -

- Initiaticn
! of
PRO*FILE

-Modification-
! of )
'  PRO+FILE !
! Student- !
- Recorid -

- Initiazticon -
! cf r
~-P=rf/Element-

- Leading -
~Pe=rf/El=ment-

- . e —— - A D = W= - e e e P W WP = W . e TR R R W e = m e e = e e = -
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criteria for on-line use, the cecst for on-line access by
administrators, faculty and students would be $2,000 per
month or $%$24,000 per year. Of course, these are only
preoj=ctions.

The administration cf the Ccll=ge cf Educatien and the
PRO#FILE Task Force may have to justify the benefits versus
cost. 0One recommendaticn freom the auther as an alternative
to the Coll=ge of Educaticn paying for the PRO*FILE System
would be to have a base charge per studsnt teo help de=fray
the= cecst; another method of cost recovery weould b2 te -
instituts a chargeback tc departments. The ben=fit cf
devealoping a chargs=sback system includes f£agtors thart ars
understandable, contreollable, and consistent with the
us=2rs’ =2nvironment; us2rs are in 3 positicn to minimizs
their costs (Markle, 1983). Ancthe=r alternative would b=
to recapture costs by s=lling the PRO*FILE s=rvices to othsr
institutions.

The cest projections up to this peint did not consider
th2 cost of an adequate technical suppert stéff. Depending
upon the le2vel of accaptance o0f ths PRO*FILE System.
suppori could range from part-time preogramming te full-time

pesitions.
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Estimates

Data Base Size

In the previous chapter, th2 data bases size was
estimated to grow teo appromixately 37,000,000 bvi=ss or
equivalent to 11,500 blocks of data sometimes referred to
as pages. The protetype d4id not werify this estimatz and
will not until th= data bas= is at l=ast 25% leoadsd. AL
that time, 2 review of the storage would give an indicaticn

cf the total data base size.

Table 17, on page 141, pres=nt=d the input/cutput
prebabilities for the varicus s=gments in the PRQ*FILE
Systems’ prototype. Thess astimatss were based upcon 2
fully lcaded data bas=. This exercisé was designsd fer ths
analyst whe will b2 working con the PRO*FILE System when it

is loaded.

Summary

This chapter pres2anted the findings and results from
the =valuation of the PRO*FILE Systems’ proteotyp=s. It
consisted of demonstrations and corresponding interviews as
w=2ll as a detailed analysis of the dsvelcpment cost and

r=rformance censiderations. Finally, a discussicn on




165

2stimating the data base size and input/cutput
prcbabiliti=ss was pressnt=d. The n=xt chapter will pre=sent

the £final summary and recemmendations.
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SUMMARY AND RECOMMENDATIONS
Summary

This research was undertaken to determine how Data
Base Management Systems’ technology ccoculd be us=d in the
improvemesnt and/or assessment cf potential teachers in 2
College of Education. Such technelogy was potentially
useful to administraters and =educators for advising and
tracking the progress of students. For students, this
technology was potentially useful for s=lf-2valuation and
car=ser/major decision-making. Most previcus studies had
investigated the use of educational simulation, fccused
primarily on drill and practice applicatiens, ét the use of
an automated page turning capability. This study was
de2signed to investigate the us= cf the computer and Data
Bas= Management Systems’ software as a prescriptive
diagnostic processor. Specifically, the study wculd
determine if the computerized PRO*FILE System, bas=d on 2
Data Base Management System could assist teacher 2ducation
candidates during their undergraduate years by providing
English-like softwate-fot individualiz=d instruction on the
basic concepts cof teacher competencies.

This study was based on the eon-going PRO#FILE res=arch
effort by the College of Education at Iowa State University

and supported by the Director, Research Institute for
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Studies in Education (RISE) for technical assistance. The
2ducational research and development cycle was us=d to
evaluate a prototype using Data Base Management Systems’
theories and methedologies. This prototype represented a
computerized teacher assessment prescriptive diagnestic
system. The prototype was loaded with 12 hypothetical
students =ach ceontaining representative data on a typical
student and program of study. Following the educational

research and development cycle, the initial proteotype was

evaluated by sslected administraters, faculty, and graduate

r=search assistants from Iowa State University’s Research
Institute for Studies in Education. Modifications to the
PRO*#FILE System were based upon the preliminary field test
2valuation, Interviews with se2lected =svaluators, analysis
of statistics on development time, devlieopment cost, and

p2rformance considerations resulted in:

1. The use of the educational res=arch and devslopment
cycle as a medel for the computerization of the
PRO*FILE System as an educaticnal product was a
valid approach. The cycl=2 allowed for review after
2ach étep which validated previous design and
programming efforts. Th2 prototyp= was modifiesd at
various steps to reflect the true desires cof the
PRO#FILE Task Force.

2 The data base design model provided by Atre (1981}
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was an appropriate design methodology. The level
of detail and formalized structure provided a
smooth transition from the initial idea, through
a rigorous design and finally to a computerized
prototype using a Data Base Management System.
The Data Bas= Management System called SPIRES was
used as the fcoundaticn for the application
software. Although SPIRES provad to be adequate,
there were shortcomings that could have been
2liminated with 2 more technically advanced Data
Base Management System. SPIRES supported cnly the
hierarchical data model which placed restrictions
en the data base design. The quality of
documentation provided for SPIRES was inadaquats.
Like most computer vender’s manuals, detailed
explanaticn and examples w2r2= missing and in some
cases cross-references did not l=ad to a
meaningful discussion of capabilities. A
relationzl Data Bas= Management System with
adequate docum=ntation might have resulted in a
better design.

The costs associated with designing and
implementing the protetype in SPIRES were well
within the original estimates. As the PRO#FILE

data base continued to grow, the cost of storage



would increase properticnally. Feor on-line users,
the most costly factor was updating.

Data Base Management Systems’ theories and
methodolaogies did suppert th2 information nesds
of admininstrators, faculty and students in 2
College of Education. However, £inding téchnical
suppeort personnel to maintain a Data Base
Managem=nt System based application would be a
major obstacle with an clder Data Base Management
Systems such as SPRIES.

The sample size used to svaluate the PRO*FILE
System was insufficient to make meaningful
comparisons to the estimated data base size and
performance considerations such as input/output
buffers. This limitation could have been
resclved by .an agre2ement betwesn the universiy
administration and the PRO#FILE Task Force on

on the issue of confidentiality guided by the
Privacy Act of 1974.

Th2 preototyped PHROXFILE System was turned over to
the PRO#FILE Task Porce for main field testing and
the remaining steps in déveloping a product using
the educational research and deavelcopment cycle.
Preliminary meodifications and field testing

indicated that the PRO*FILE System would be 2



viable educaticnal product.
Recommendations for Further Study

Final testing of the PRO#FILE System within the
educational research and develcpm=nt cycle should use
actual student data. This appreoach would verify the sizing
2stimates previously calculated. Researchers would be 3ble
to evaluats the internal performance of the data bass2, such
as input/output buffer utilization, and alsc verify the
adequacy of response time.

SPIRES was found not to be a current (state of the
art) commercial Data Bas2 Management System. Although
SPIRES préved adequate, it did not offer the expanded
integrated functionalities that current commercial Data
Base Management Systems offer such as graphics, statistical
analysis, and a download capability to a micro-computer.

It would be most advantageous to prototype the PRO*FILE
Syst=ems using a current relational Data Base Management
System containing the expanded facilities noted above and
compare the design, performance and added capabilities.

A viable Data Base Management System should have a
micro-to-mainframe link inherent to the system. It would
be beneficial for users to have the ability to deownload
their student recerd or performance =lement frames for

future reference. This would decrease the dependency on
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the university’s main computer system for users who are
reviewing or working with their own dynamic data.

Downloaded data could be stored on a student’s personal
floppy disk.

The College of Education shoulé formulate a Strategic
Busin2ss Plan for the development, implementation and use
cf the PRO*FILE System over the next seven years. The
design of the final PRO#FILE System as an educatiocnal
product must consider the information needs of the
administration, faculty, and students in tha futur=e.

It is imperative that a knowledgeable technical staff
b2 hired and trained to maintain the £final system. This of
céurse requires a commitment f£rom the administration for
adequate funding of salaries and support training. MWithout
this commitment, thé PRO*FILE System will not reach its

full potential.

Any replication cf this effort is welcome. It must b=
noted that any comparisons would b2 questiocnable unless the
same hardware, data base management system and computer
environmental mix is identical.

Finally, the PRO#FILE System offers gr=at pectential as
a =ducational product that could b= us=2d4 over a nation-wide
network or exported (scld) to other Colleges of Education.
The PRO#FILE System could be design=d for flexibility so

cther institutions could enter their own particular
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criteria such as performance elements. The prototype
design in this study would have to ceonsider mainframe
utili=zation, telecommunications and a support staff large
=nough to maintain adequate service to its subscribers.
Iowa State University has an opportunity to be the first
ma jor univeristy to bfing a teacher evaluation prescriptive

diagnostic processor on-line for nation-wide use.
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APPENDIX A -- GLOSSARY OF TERMS

attribute. A property or characteristic cf one or meore
entiti=ss, for =xample, ceclor, weight, sex.

batch. A job that is grouped with oth=r jobs as input to 2
computer system. Constrast with interactive.

COBOL. Common business-oriented language. An English-like
programming language designed for businsss data processing

applications.
CODASYL. Cconference on Data Systems Languages.

computer. A functional unit that can perform substantial
computation, including numerous arithmetic operations or
logic operations, without intervention by a human operator

during a run.

computer architecture., The specification of the
r2lationships between the parts of a computer system.

computer system. A functional unit, consisting of cone or
more computers and associated scftware, that uses common

storage for all or part cof a program and alsec fer all cr
part of the data necessary for execution of th= program;

executes us=er-written or user-designed programs; performs
user-designatad data manipulation, including arithmatic
operations and logic operations; and that can execute
programs that modify themseslves during their ex=cution.

data base manag=ment system (DEMS). A software system
facilitating the cr=ation and maintenance of a data base
and the s2x=2cution of computer programs using the data base.

data structure. The syntactic structure of éymbolic
axpressions and their storage alleocation characteristics.

entity. An object or an =vent about which information is
stored in a data bas=, for example, a perscn, cr 2 train
departure time.

flowchart. A graphical representation of the definition,
analysis, or sclution of a problem in which symbols are

used to represent such thing as operations, data, £lows,
and =quipment.
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FORTRAN( formula translation}). A programming language
primarily used to express comput=r porgrams by arithmetic
formulas. A programming language primarily designed feor
applicaticns invelving numeric computations.

hardware. Physical equipment used in data processing, as
opposed to programs, procedures, rules, and associated
documentaticn. Constrast with scftware.

input/cutput(I/0). Pertaining to a device eor to a channel
that may be involved in an input process, and, at a
different time, in an output process.

integrated data base. A data base which has besen
consolidated to eliminate redundant data.

interactive. Pertaining teo an application in which each
2ntry calls forth a respense from a system or program, as
in an inquiry system or an airline res=rvation system. An
interactive system may alsc be conversational, implying a
continuous dialog between the user and the system.

inquiry transactien. A transaction that dees net update a
data base.

key. One or more characters, within a s2t of data that
contains information about the set including its

identification.

microcomputer. A computer system whose processing unit is
a microprocessor. A basic micreocemputer includes a

microprocessor, sterage, 2and an input/ocutput facility,
which may or may ncet be on one chip.

modem(modulator-demodulator?}. A device that modulates and
demodulates signals transmitted over data communication

facilities.
MVS, Multiple virtual storage.

en-line. Pertaining te 2a user’‘s ability te interact with a2
computer. The term "cn-line" is alsc used to describe a
user ‘s access to a computer via a terminal,

ep=rating system. Softwar=2 that controls the =2xecution of
programs; an operating system may provide services such as
resource alleocation, scheduling, input/cutput centrel, and
data management.
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plotter. An cutput unit that presents data in the form of
3 two-dimensional graphic reprasentation.

processor. In a computer, a functiconal unit that
int=2rprets and executes instructions.

prcgram. A set of actions or instructions that a machine
is capable ©¢f interpreting and 2x=cuting.

program library. A collection of available ceomputer
programs and routines.

query. The process by which a master station asks a2 slave
station to identify its=1f and te give its status. In
interactive systems, an operation at a terminal that

2licits a response from the system.

RPG(report program generateor). A commercially oriented
programming language specifically design=2d for writing
application programs that meet common business data
pProcessing requirements.

software. Programs, procedurss, rules, and any associated
documentaticn pertaining tc the coperaticn of 2 computer
system. Constrast with hardware.

SPIRES. Standford Public Informaticon REtrisval System,

structure, A hierarchical se2t of names that r=fers te 2an
aggregate of data items that may have differ=nt attributes.

system. In data processing, a cellsction ¢f men, machines,
and methods corganized to accomplish a set of specific

functions.

telecommunication. Communication over a distance, as by
telegraph eor telephons,

telecommunication network. The assembly of fucticnal units
that establishes data circuits betwesn data terminal
=2quipments.

t2rminal. A peint in a system or network at which data can
2ither enter or lesave. A device, usually =quipped with a
keybeoard and a display device, capable of sending and
reca2iving information over a link.
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text precessing. In werd preocessing, infeormation for human
compr=2hensicon that is intended for pr=sentation in 2
two-dimensional ferm, for example, printed on paper or
display=sd on 2 scresn. Text consists of symbels, phrases,
or sentences in natural or artificizal languages, pictures,
diagrams, and tables.

time sharing. Pertaining tec the interleaved use of time con
a comput2r system that enables two or more usesrs tc sx2cute
comput=r programs concurrently.

utilities. A computer program in general support of ths=
processes of a computer; for instancs, a diagnestic
pregram, a trace program, a sort program.

VSAM. Virtual steorage access me=thed.
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APPENDIX B -- FUNCTIONAL SPECIFICATIONS FOR THE
PRO*#FILE SYSTEM
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Design a2 pregram which permits administrative staff,
advisors, and teacher educaticn faculty to visw, or
add to, the following items in =ach student’s
“"folder":

a. Nama

b. Student ID

. High scheel rank

d. GPA (cecllege)

2, Background information (birthdate,
hom=2town)

£f. ACT or SAT scor=s (compesit =and subscale)

g. Recerd cof performance in a2
te2aching/learning =xp2risnce

h. Record cf contacts with adviser

i. Requests by advissr te s=22 student

J. Curriculum sheet

k. Adds, drops, transfer, inccocmplates

l. other letters (cf r=commendation)

m. 204--Repert cf Hriting sample

n. Admission form (tc =nter ISU)

©. Admission to T.E. Repert

p. Record cf Interim Interview

g. Exit Interview Raport

r. Initial Assessment Battery Report

s. Final Assessm=nt Battery Report

t. Progress report on Performance Elements

u. Transfer credit and =valuatioen

v. Englich writing sample

w. Math placement tast scores

x. Copy of degree program

Design a program, with apprepriate s=2curity checks,
which permits students access te the above
infeocrmation.

Design a program which permits students tc try cut
=2lements of the Initial Ass=2ssment Battiery.

a. Personal Preifile

b. Professional Streangths and Nesds

€. List of Teaching/Learning Experiences

d. Knowladge of Educaticn (Test-Sample Items)
2. Reading List

f. Philcsophy of Education

g. PBasic Skills
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APPENDIX C -- PHYSICAL DATA BASE DEFINITION
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FILE = EA.MAR.PROFILE/AUTHOR CHAD GRAEBOW, RISE, 4-9413
GOAL ENTRY
KEY ID/SLOT
REQUIRED
ELEM NAME, NAM,N/NAME/LEN 23/SINGLE/INDEX/PRIV-TAG 1
OPTIONAL
ELEM SOCIAL-SECTY-NUM,SOC-SEC~NUM, SSNUM/INT/SINGLE/INDEX/+
PRIV-TAG 1
ELEM SEX, SE,S/TEXT/LEN 1/SINGLE/PRIV-TAG 2/MSG THE SEX+
MUST BE EITHER A, M, F OR U (UNKNOWN), +
PLEASE RE-ENTER.
ELEM CURRICULUM,CURR/TEXT/LEN S/SINGLE/PRIV-TAG 1
ELEM COLLEGE, COLL/TEXT/LEN 1/SINGLE/PRIV-TAG 2/MSG CHECK+
FOR THE PROPER 1 DIGET COLLEGE CODE, PLEASE RE-ENTER.
ELEM YEAR, YR/INT/SINGLE/PRIV-TAG 2
ELEM CURRENT-GPA, CURR-GPA/DEC 4.2/SINGLE/PRIV-TAG 2
ELEM SEMESTER-ADMITED, SEM~-ADMIT,SAD/TEXT/LEN 4/SINGLE/+
PRIV-TAG 2
ELEM TYPE,T/TEXT/LEN 1/SINGLE/PRIV-~TAG 2
ELEM ENTRANCE-GPA,ENTR-GPA,EGPA/DEC 4.2Z/SINGLE/PRIV-TAG 2
ELEM TRANSFER-CREDIT, TRANS-CREDIT, TCR/DEC 3.1/SINGLE/+
PRIV-TAG 2
ELEM SEM-STD-TAUGHT,SST/LEN 4/SINGLE/PRIV-TAG 1
ELEM TEACHING-~LEVEL, TLV/TEXT/LEN 4/SINGLE/INDEX/PRIV-TAG 2
ELEM MAJOR,MAJ/TEXT/LEN S/SINGLE/INDEX/PRIV-TAG 2
ELEM MINOR,MIN/TEXT/LEN S/SINGLE/PRIV-TAG 2
ELEM ACT/INT/SINGLE/PRIV-TAG 2
ELEM ACT-ENGLISH, ACT-ENGL, ACTE/INT/SINGLE/PRIV-TAG 2
ELEM ACT-MATH,ACTM/INT/SINGLE/PRIV-TAG 2
ELEM ACT-SOC-STUDIES, ACTSOCSTDY, ACTSS/INT/SINGLE/+
PRIV-TAG 2
ELEM ACT-NATIONAL-SCI,ACTNATSCI,ACTNS/INT/SINGLE/+
PRIV-TAG 2/RANGE 0,35/MSG THE ACT SCORE MUST EE+
EETWEEN 0 AND 35, PLEASE RE-ENTER.
ELEM SAT~VEREAL,SAT-VERB, SATV/INT/SINGLE/PRIV-TAG 2
ELEM SAT-MATH,SATH/INT/SINGLE/PRIV-TAG 2
ELLEM IN-BTRY/STRUCTURE/PRIV-TAG 2
ELEM IN-TEST-ID, INTID/INT/SINGLE/PRIV-TAG 2
ELEM IN-TEST-TIME, INDT/TEXT/LEN 10/SINGLE/+
PRIV-TAG 2
ELEM IN-NUM-QUEST, INNGR/INT/SINGLE/PRIV-TAG 2
ELEM IN-NUM-CORRECT, INNC/INT/SINGLE/PRIV-TAG 2
ELEM IN-IND-RESPES, ININDRES, IIR/TEXT/LEN 55/+
SINGLE/PRIV-TAG 2
END
ELEM INTERVIEW/STRUCTURE/PRIV-TAG 2
ELEM INTERVIEW-TYPE, INT-TYPE, IT/TEXT/LEN 25/+
SINGLE/PRIV-TAG 2
ELEM INTERVIEHW-DATE, INT-DATE/DATE/SINGLE/+
PRIV-TAG 2
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ELEM INTERVIEWER/NAME/LEN 23/SINGLE/PRIV-TAG 2
ELEM DIALOGUE/TEXT/LEN 72/PRIV-TAG 2
END

ELEM EXPERIENCES/STRUCTURE
ELEM EXPERIENCE-TYPE, EXPT/TEXT/LEN 25/SINGLE

ELEM EXPERIENCE-DATE/DATE/SINGLE
ELEM COMPOSITION/TEXT/LEN 72
END
ELEM SEMESTER,SEM/STRUCTURE/PRIV-TAG 2
ELEM SEMESTER-~YEAR,SEM-YR/TEXT/LEN S/SINGLE/+
PRIV-TAG 2
ELEM COURSE,CRS,CRS-DATA/STRUCTURE/PRIV-TAG 2
ELEM DEPARTMENT, DEPT/TEXT/LEN S/SINGLE/+
PRIV-TAG 2
ELEM COURSE-NUMBER, CRS-NUM, NUM/TEXT/LEN &4/+
SINGLE/PRIV-TAG 2
ELEM CREDIT,CR/INT/SINGLE/PRIV-TAG 2
ELEM CORUSE-NAME, CRS-NAME, CRSNAME/TEXT/+
LEN 19/SINGLE/PRIV-TAG 2
ELEM GRADE,GD/TEXT/LEN 2/SINGLE/PRIV-TAG 2
ELEM QUALITY-POINTS,QTY-PTS, QR-PTS/DEC 4. 2/+
SINGLE/PRIV-TAG 2
END
END
ELEM PERFORMANCE-ELMT/STRUCTURE/PRIV-TAG 2
ELEM PERF-TEST-ID,PERFTID/INT/SINGLE/PRIV-TAG 2
ELEM PERF-DATE-TIME,PERFDT/TEXT/LEN 10/SINGLE/+
PRIV-TAG 2
ELEM PERF-NUM-QUESTS,PERFNO/INT/SINGLE/PRIV-TAG 2
ELEM PERF-NUM-CORRECT, PERFNC/INT/SINGLE/PRIV-TAG 2
ELEM PERF-IND-RESPES, PERFINDRESS,PIR/TEXT/LEN 55/+
SINGLE/PRIV-TAG 2
END
ELEM OUT-BTRY/STRUCTURE/PRIV-TAG 2
ELEM OUT-TEST-ID,QUTTID/INT/SINGLE/PRIV-TAG 2
ELEM OUT-DATE-TIME,OUTDT/TEXT/LEN 10/SINGLE/+
PRIV-TAG 2 '
ELEM OQUT-NUM-QUESTS, OUTNQ/INT/SINGLE/PRIV-TAG 2
ELEM OUT-NUM-CORRECT,OUTNC/INT/SINGLE/PIRV-TAG 2
ELEM OUT-IND-RESPES,OQUTINDRES,QIR/TEXT/LEN 35S/+
SINGLE/PRIV-TAG 2
END
SUBFILE STUDENT.MASTER/ACCOUNTS = El.MAR
SUBFILE STUDENT.INPUT/ACCOUNTS = Ei1.CLG
SUBFILE STUDENT.BROWSE/ACCOUNTS = E1.MAY/NOS 1/NOU i,2/+
CON 1
END



FILE = E1.MAR.PEM.FILEDEF
THIS IS A MODIFIED VERSION OF JOHN P. HAUCK’S
FILEDEF FOR THE ISU INFORMATION SYSTEM. THE

ORIGINAL FILEDEF IS COPYRIGHT BY IOWA STATE

COMMENTS =
COMMENTS =
COMMENTS =
COMMENTS = UNIVERSITY.
COMMENTS =
RECORD~NAME = AREAS;
REQUIRED;
KEY = AREA;
OPTIONAL;
ELEM = STORED-STR;
ELEM = POINTER;
ELEM = MASTER;
STRUCTURE;
REQUIRED;
KEY = STORED;
ELEM = SHORT.NAME;
ELEM = LONG.NAME;
RECORD~NAME = AUTH;
KEY = ACCOUNT;
REQUIRED;
ELEM = AUTHORIZATION;
RECORD~NAME = RECO01;
ELEM = ACCOUNT
ELEM = DATE.ADDED;
ELEM = TIME.ADDED;
ELEM = DATE.UPDATED;
ELEM = TIME.UPDATED;
ELEM = REVIEW.DATA;
REQUIRED = KEYV;
ELEM = AREA;
OPTIONAL;
ELEM = TITLE;
ELEM = TEXT;
ELEM = MENU;
ELEM = YESNO;
ELEM = DONE.EBRANCH;
ELEM = SUBJECT;
VIRTUAL;
ELEM = MAJOR.AREA;
ELEM = SUB. AREA;
ELEM = LONG.MAJOR. AREA;
ELEM = REVIEW;
STRUCTURE = MENU;
REQUIRED;
KEY = ITEM.NUMBER;
ELEM = ITEM.TEXT;
ELEM = ITEM.ERANCH;
STRUCTURE = YESNO;
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THEREFORE,

THE BELOW FILEDEF IS

AN ABBREVIATED FORM OF THE DEFINITION.

REQUIRED;



ELEM = YESNO.TEXT;
ELEM = YES.BRANCH;
ELEM = NO.EBRANCH;
RECORD-NAME = ZINO2;
REQUIRED;
KEY = SUBJECT;
CPTIONAL;

ELEM = PTR-STRUCT;
STRUCTURE - PTR-STRUCT;
KEY = POINTER;

RECORD-NAME = ZINO3;
KEY = DATE. ADDED;

OPTIONAL;
ELEM = PTR-STRUCT;
STRUCTURE = PTR-STRUCT;
KEY = PQINTER;

RECORD-NAME = ZINO4;
KEY = ACCOUNT;
OPTIONAL;

ELEM = PTR-STRUCT;

STRUCTURE = PTR-STRUCT;
KEY = POINTER;
RECORD-NAME = ZINOS;

KEY = BRANCH;
OPTIONAL;
ELEM = PTR-STRUCT;

STRUCTURE = PTR-STRUCT;
KEY = POINTER;
RECORD-NAME = ZINO6b;
KEY = AREA;
OPTIONAL;
ELEM = PTR-STRUCT;
STRUCTURE = PTR-STRUCT;
KEY = POINTER;
RECORD~-NAME = ZINO7;

KEY = MAJOR.AREA;
OPTIONAL;
ELEM = PTR-STRUCT;

STRUCTURE = PTR-STRUCT;
KEY = POINTER;
RECORD-NAME = ZINO08;

KEY = SUB. AREA;

OPTIONAL;
ELEM = PTR-STRUCT;
STRUCTURE = PTR-STRUCT;
KEY = POINTER;
RECORD-NAME = ZINOY;

KEY = DATE.UPDATED;
OPTIONAL;
ELEM = PTR-STRUCT;
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STRUCTURE = PTR-STRUCT;
KEY = POINTER;
RECORD-NAME = ZIN10;

KEY = REVIEW.DATE;
OPTIONAL;
ELEM = PTR-STRUCT;
STRUCTURE PTR~-STRUCT;
KEY POINTER;
GOALREC-NAME = AREAS;
PTR-ELEM = STORED;
INDEX-NAME = AREAS;
SEARCHTERMS = XX;
QUAL-ELEM = LONG.NAME;
SEARCHTERMS = LONG.NAMEj;
QUAL-ELEM = SHORT.NAME;
SEARHTERMS = XXXX;
GOALREC-NAME = RECO1;
PTR-ELEM = POINTER;
INDEX~-NAME = ZINO4&;
SEARCHTERMS = ACCOUNT. ACCT;
INDEX-NAME = ZINOb;
SEARCHTERMS = AREA;
PTR-GROUP = PTR-STRUCT;
INDEX-NAME = ZINO7;
SEARCHTERMS = MAJOR.AREA, MA;
PTR-GROUP = PTR-STRUCT;
INDEX~-NAME = ZINOS;
SEARCHTERMS = SUB.AREA. SA;
INDEX-NAME = ZINOS;
SEARCHTERMS = BRANCH, ER;
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APPENDIX D -- MENU DRIVER

The MENU.DRIVER was originally written by the staff cf
the Iowa State University (ISU) Computation Center as part
of the ISU Student/Faculty Information System. It is the
property of ISU, all rights reserved. Permission to ceopy,

modify and use the MENU.DRIVER was granted to RISE in May,

1983.

The informaticn stored in the PERF System is provided
to inquirers via a series of "information frames". Each
frame is essentially a piece of information and one or more
choices for the inquirer of whers to go after he/s/she is
finished with the frame. The cheices link the frames
together and allow the inquirer to move through the system
from one frame to another. The MENU.DRIVER is a cemmand
program that drives the user friendly menus. A discussion

of the process is provided in App=ndix H.



198



199

APPENDIX E ~- MENU INSTRUCTIONS

"UES" IS AN INVALID RESPONSE HERE

Do you nead instructions about how to us2 the system?
Please 2nter YES or NO - vyes

o ok ok K X

(INSTRUCTION/1)

INSTRUCTIONS FOR USING THE ISU PERFORMANCE ELEMENT
INFORMATION SYSTEM

The ISU Performance Elem=nt Information System porvides
information about varicus aspects of performance 2loments
via a series of information "frames" linked together by
multiple cheoice "menus" and yes/no typ=s questions. Th=
m=2nus and questions allow you to jump from con= frame to
another depending on the specific subjects about which you
wish informaticn.

The system begins by displaying its first fram=, called the
TOP, and asking you tc chcose the first subjsct £rem the
menu providad. VYou respond to the system with your choice
of subject by typing the respens= then hitting the RETURN
ke2y. The RETURN key caus=2s your raspens2 te b2 s=nt to th=
system; you have ncot responded until this key is hit.
(Som=times the RETURN key is labelled as ENTER or
CARRIAGE-RETURN; in any event, use whatever ygqur tsrminal
calls the "RETURN" key to terminate and s2nd your
respoensal.

:When done reading, types DONE. (Typ=2 STOP to le=ave the

System) - stop
END OF SESSION
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APPENDIX F -- DISPLAY GENERATION

The DISPLAY.GENERATION was originally written by #he
staff of the Iowa State University (ISU) Computation Center
as part of the ISU Student/Faculty Information System. It
is the property of ISU, all rights reserved. Permission to

copy, modify and use the DISPLAY.GENERATION was granted to

RISE in May, 1983.

The MENU.DRIVER, as discussed in Appendix D, uses this
program tec display the information the user has requested
on a terminal screen. The program formats the scresan
automatically; the process is transparent to the user.
Samples of the formatted tefminal screens are presentsd in

Appendix H.
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APPENDIX G -- SYSTEM GENERATION



On ASe WYLBUR
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CREATING A NEW DATA BASE ON SPIRES

LOGON
Name of file that your data
USE <File Name> base defn is stored on.
r——— CALL SPIRES

ENTER FILE DEFINER

INPUT ACTIVE {SYNTAX Check on Data Base Defn
7 ) GENERATE CLE
w
0_1- RETURN
Qa
) SELECT FILEDEF
2 ADD

CALL SPICOMP

Creates
COMPILE < SPIRES FILE NAME)> Object
(ie Perf. Elmts.) Data Base Defn
——EXIT

LOGOFF
*  CAUTIONS =—-—===-—c—ce-

1. The account you logged on with will be the account

the data base files will be stored on.

2. While in the INPUT ACTIVE Mode, if an error occurs,
do an EXIT, edit the Data Base Defn and start
process over.

3. Once the COMPILE Mode is complete, use the
ATTACH{SUBFILE>NAME vice SELECT until overnight
processing is complete.



205

ORVYL Files Created by SPICOMP

filename. MSTR

filename. DEFQ

filename. RES

filename.record. name

filename.SYSTEM.CHKPT

filename.SYSTEM.LOG
(History of updates)

contains an encoded version of the
file definition. (Record names,
element names, occurrence and length
attributes of elements, etc.)

contains records that are added to
the file during SPIRES sessions.

(Deferred querre)

contains records that, for various
reasons, are not stored directly in
the goal record data set(s) or indexes.

contains one or more goal record data
sets and index record data sets as
described by the file definition.

In case of a system crash, the contents

of the checkpoint file are written to

SYSTEM.CHKPT.

Used by SPIRES consultants to determine
why the data was not processed.
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| MAKING CHANGES TO A DATA BASE DEFN |

SET UPLOW

SET LENGTH 235
CALL SPIRES
SELECT FILEDEF

TRA E1.ADS.CARD3 ¢ FILE NAME )
(make changes)

UPDATE E1.ADS.CARD3
CALL SPICOMP

RECOMPILE E1.ADS.CARD3

CALL SPIRES —=— Check Results

Select FileDef
Show Search Terms
Find Account Subfile Resources

| DESTROY A DATA BASE |

Call SPICOMP

ZAP FILE El.ADS.CARD3

Call SPIRES

SELECT FILEDEF

ZAP FILE El.ADS.CARD3

Remove E1.RDW. <¢Subfile Name>
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REMOVE SUBFILE NAMES

CALL SPIRES

SHOW SUBFILES RECORD. 83
GRANTS. 83

SELECT FILEDEF

FIND SUBFILE RECORD. 83
3 Files
TYPE

El.RDW.RISEGTS

E1.RDW.RGRANTS Each had a Subfile
El-?DW.GRANTS names Records. 83

REMOVE El.RDW.RISEGTS
REMOVE E1.RDW.RGRANTS

FIND SUBFILE RECORD. 83

3 Files will not show one file
until overnight processing

TYPE
E1l.RDW.GRANTS
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UNLOADING and UPLOADING

L UNLOADING: |

Select Subfile Name

For Tree

In Active Clear Display All
Change "****" ] to "ADD:" in all nolist

Save dsname on volume

| UPLOADING:]
Call Spibild Note the builds
Indexes for immediate
Batch (Subfile Name) processing

Also Check Scan —2 Scan also puts in the
active file

* If you omit call SPIBILD

Then the data will be entered in
the overnight processing mode
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CREATING AN INPUT FORMATg]

1. Creat Input Format in WYLBUR File
2. Adding a New Input Format
Call SPIRES

Select Formats

USE File Name of Input Format
ADD

CALL SPICOMP

FORMAT < FORMAT ID) &=~ ie, ORV.ELl.ADS.CARD3IN
PERFELMTS . ACTYOUT

3. Updating an Input Format

Select Formats
TRA El1.WAR PERFELMTS.PEOPLEOUT

TRA * FORMAT 1ID ie., *CARD3IN
(make changes)
UPDATE * £ Format ID)

CALL SPICOMP+
REFORMAT * {Format ID)

4. Destroying an Input Format

Select Formats

ZAP format Key c;; FORMAT ID Source
ie., *CARD3IN
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ADDING RECORDS USING INPUT FORMATS

1. | ON LINE ADD | (Tables built in demand
processing -- EXPENSIVES)
Call SPIRES
Select (Subfile Name) ie., Select CARD383

Show Formats
Call SPIBILD
Use {Data File Name)

Set Format ¢ Format ID Name) ie., CARD3IN

Batch ¢ Subfile Name) ie., CARD383
2. | BATCH ADD | (Overnight Processing)
Call SPIRES
Select <{Subfile Name) ie., select CARD383

Show formats

Use < Data File Name?

Set Format < Format ID Name? ie., CARD3IN
Batch <Subfile Name? ie., CARD383

OR Batch ¢DSN> on <Volume?

Show Batch Request (to get Batch Number)

Degueue Batch Request ¢Num? (Purge JOB)
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Call Spires
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[ BUILD ENTRY COMMANDS] (In Spires)

Perf Elmt System

Select Entry Commands ‘L
Collect Clear *, E1.MAR
1. ? *,E1.MAR Get MENU.DRIVER
2. ? SETAXEQ XEQ
3. ? ..MENU.DRIVER Return
4. ? Return
5. ? (atten)
ADD

[,UPDATE ENTRY COMMANDS |

Select Entry Commands

TRA *,5 E1.MAR
(update)

UPDATE

[ BUILD EXEC|]—> (WYLBUR ONLY)

Set Uplow M.U3326.START IT

Set Length 235
Call Spires

CLE EXE

{ SAVE STARTIT>

EXEC FROM STARTIT
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[ﬁBUILD ENTRY COMMANDS

Call SPIRES

Select Entry Commands

Collect Clear

. 2 *E1.MAR
l_ gkl 1 ge NOECHO
2. 2 Get MENU.DRIVER
3. ?2XEQ
4. ? RETURN

5. ? (ATTEN)

Add

*E1.CLG

*E1.MAY

UPDATE ENTRY COMMANDS

Select Entry Commands |OR Remove Entry

TRA *,E1.MAR

Select éntry Commands
Remove ’zEl.MAR

FILE IN WYLBUR

¢ changes)
UPDATE

BUILD EXEC

Col

1. ? Set Uplow
2. ? Set Length 235
3. ? Call Spires
4. 2?2 Cle EXE
5. 2?2 (atten)

Save START

EXEC from STARTIT

M.U3326.STARTIT
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Plosca ontor 4,8,C:0, or M

ENTER SYSTEM ID: m
VAX A WILL BE DOWN FROM 2-3PM TODAY FOR HARDWARE SYSTEM WORK.

10WA STATE COMPUTATION CENTER ACOO3-03C 14:09:56 @7/12/83

USER? E1.MAY

PASSWORD?

ACCOUNT 151977

LAST LOGOFF AT 16:08 07/11
NO LAST PASSWORD CHANGE TIME

-WELCONE TO SPIRES-3 ... IF IN TROUBLE, TRY ‘HELP’
% Which Data Base Do You Desire To Use?

*

% {., PERFORMANCE ELEMENTS

% 2, PROXFILE STUDENT RECORDS

*® 3, LOGOFF SYSTEM

*

:Please enter §, 2, or 3 => 2
% You are now in the STUDENT DATA BASE, enter your SPIRES commands,

* when done EXIT the Data Base and LOGOFF the terminal.
->
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LOGON TO SPIRES

LOGON

ACCOUNT NUMBER
PW

CALL SPIRES

LOGOFF SPIRES

EXIT
LOGOFF

GET ACCESS TO A SPIRES DATA BASE

CALL SPIRES
SELECT SUBFILE NAME

COMMANDS FOR GENERAL INFORMATION

SHOW INDEXES

SHOW ELEMENTS

SHOW FILES

SHOW SUBFILES
BROWSE Index Name
SHOW SUBFILE SIZE
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9. SEARCHING
FIND <Index Name) {Unique Value_}
AND
OR &£ INDEX Name {Unique Valﬁe})
ALSO
FIND Index> < Relational7 iUnique }
Name Operator Value
a) Relational Operators
Equality = or to From ... To
Range Before, After, Between ... AND
Inequality 9=, > 2=, <, <=
Content -Prefix, Suffix, Word,
§tring, Having, MASK, WITH
b) Logical Operators
AND OR AND NOT
c) Compound Searching
FIND {A} OorR {8}
( ) Overrides Natural Process
10. EXAMINE RECORD AFTER SEARCH
TYPE
TYPE < Element??
TYPE <Element List >
11. SORTING

(a)

SEQUENCE < Element? <{Element > D)

{Defaults to Ascending Order}



12.

216

EABULAR OUTPUH

FIND DEPT PRO. STUDIES /’L_> qualifies records

SEQUENCE NAME

DEFINE TABLE NAME { Element list)

TYPE

ENDTABLE

System Functions ---
.MIN
.MAX
-.SUM
.COUNT
.AUG

.STD

i.e. DEFINE TABLE UCOST

.AVG UCOST
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TABLE OF CONTENTS

UPDATING

L. ADDING NEW.RECORDS

A. Adding Complete Records
B. Adding Partial Records
C. Reloading a Data Base
D. Using an INPUT FORMAT (Card, Tape, Disk)
E. Processing
(1) Overnight
(2) Demand

II. * REMOVING RECORDS

III. UPDATING RECORDS
A. Adding/Removing/Modifying Elements

B. Adding/Removing/Modifying Occurances (Structures)
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I UPDATING
I. l ADDING NEW RECORDSI

A. ADDING COMPLETE RECORDS ON LINE

set format $prompt

ADD
a0D
B. ADDING PARTIAL RECORDS ON LINE

Set format $prompt < Element List, Structure >

ADD
ADD
=
c. RETLOADING A DATA BASE ON LINE

See tab DB Creation/Changes
Refer to Uploading and Downloading

D. ADDING USING AN INPUT FORMAT (Card, Tape, Disk)

See tab INPUT format

E. ADD PROCESSING

Once you ADD your records they will
automatically be submitted to a gquere
for overnight batch processing. The
index values and data will be processing

overnight.

However, if you need to use the data and
indexes immediately, enter the following command:

CALL SPIBIID
PROCESS <(Perf. Elmt> Expensive $$$$

BATCH (Subfile Name)
Also refer to Tab DB Creation/Changes
SEE UPLOADING
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IT. REMOVING RECORDS

Remove < Slot Number> OR < Key Value?

III. | UPDATING RECORDﬂ

A. ADDING/REMOVING/MODIFYING ELEMENTS

(1) Transfer < Key Value?> / Slot Number
- update elements using WYLBUR
- update (edit) commands ie MOD_, delete,
insert, collect.
UPDATE opﬁono.[
~ OR- (2) Set FORMAT $PROMPT < Element List, Structure>
Merge < Slot Number >
— OR- (3) Transfer Key Value / Slot Number
- Update elements, add, delete using
SYLBUR commands

MERGE using < lineN/lineN7 < Key Value ?>

*I .CAUTIONI--- be sure to indent, place your

elements in proper sequence and

put a semi colon (;) at the end.
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;é Refer to SPIRES Searching & Updating -— Doc. No. 40, pg. 143

B. ADDING /REMOVING/MODIFYING OCCURANCES (Structures)

(1) Adding occurances

set format $prompt < structurep
Merge <{Slot number)
if no previous occurances, enter data
ELSE--on first occurance enter
/as this tells SPIRES to ADD

a new occurance bypassing
all others

then follow prompt and enter data

(2) Removing Occurances
Collect Cle

2. EXPERIENCES (-4); occ #4
Merge <Slot No>

1. EXPERIENCES (-3); .{ "Neg" removes

(3) Modi fying Occurances

Set format $prompt(n) & —— occ you want
to modify

Merge < Slot Number)
update as pro;:;;z\\‘\\\ if unknown you'll

have to page thru
the occurances
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Call SPIRES

Select Students

Set Format $Prompt (Brief) Phil-of-Educ

Display 1

Generate Format (Display) Philout
[PE RELMTS. PEOPLEOUT)
(£1.WAR.PRO.FILE. philout)

Select Formats

Add

Call SPICOMP

Formst Pro. file.Philout
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USING REPORT WRITER

Prepare your report on an

80 or 132 column output form
FIRST. You will be prompted
for column and variable info.

Generating a report:

Logon
Call SPIRES
Define Report (TERSE)
(Follow Instruction)
Generate Report < Report Name)

Executing a Report Writer

Generate Report <{ Report Name) May select and
sequence before.

Modi fication of Report Write

Review Report <{Report Name)
(Display, Move, Delete, Add, Insert, Change, END)

Destroying Reports

Select TRG.SPI.Reports

Remove < Report Name?
(Full Name ie., E1.MAR.PROFILE.SUM)

Show Names

Reference: Spires Terminal Report Write, Report, Oct. 1, 1980
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BACKUP & RECOVERY

There are three basic ways to back-up and recover a

SPIRES data base:

Jdisk to Tapa

isk to DiskJ

sk to Tap%

Everynight the computer center backups all
ORV Files. This backup is kept for 7 days (approx).
It does not always work and there is no guarantee

that a backup will be created.

You must notify the Computer Center immediately

if you need a backup.

Thre is a ORV copy command that you can use to copy
the six Data base ORV Files to another account.

NOW THE BAD NEWS....All file def's or any other
code that references the account must be changed
in the active file and updated before the copy.

ALL Reportwriters, Protocols, Formats, etc., must
be transferred and update separately.

The Best Way is to use the ORVDUMP utility to

copy the complete Database to tape and also to

recovery.

* Back and Recovery is your responsibility !!!
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BACKUP Student Records & Perf. Elmts.
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BACKUP & RECOVERY

Use Backup Cle
Run UNN

Verify DSN on Tape (Optional)

A.

B.

Use TAPE INFO CLE
Run UNN

Restore Student Records and Perf Elmts
*

Student Records
Erase PROFILE.DEFQ
Erase PROFILE.MSTR
Erase PROFILE.REC1
Erase PROFILE.REC2
Erase PROFILE.RES
Use BKUPSR
Run Unn

Perf Elmts
Erase Perf.Elmts.DEFQ
Erase Perf.Elmts.MSTR
Erase Perf.Elmts.REC1
Erase Perf.Elmts.REC2
Erase Perf.Elmts.RES
Use BKUPPE
Run Unn

Data bases

Data Bases
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//D225 JOL E1.MAP,GPARNW
//S1 EXEC ORVDUMP,VOL=PROFTL
//SYSTN 1ND *

DUMP NAME=PROFILF.REFO

DUMP MAME=PROFTLE.MSTR

DUMP NAME=PROFILE.RFCl

DUMP NAME=PROFILE.REC2

DUMP NAME=PROFILE.TFS

DUMP NAME=PERF.ELMTS.PEF)
10Q. DUMP NAME=PERF.EIMTS.MSTR
11. DUMP NAME=PERF.ELMTS.RFCl
12. DUMP NAME=PERF.ELMTS.FEC2
13. DUMP NAME=PEPF.FL.JS.RES

14. //

- e o

VOO NOWL PH~WN
L]

use tapeinfo cle

>1

1.
2.
3.

//D225 JOB F1l.MAP,GRAROU
//TAPEINFO EXEC TAPEINFN,PARM="NODUMP, 1TSTVAL®,TAPE=PROFIL

/*

use bkuppe clef{

>1

//D225 JOB E1l.MAR,GRATOU
//S1 EXEC ORVDUMP,VOL=PROFIL
J/SYSIN nD *

RESTORE NAME=PFRF.FLMTS.DNFO,SEN=6
RESTORE NAME=PERF.FELMTS.NMSTR,SEQ=7
RESTORE NAME=PERF.ELMIS.REC1,SEQ=E
RESTORE NAME=PERF.ELMTS.REC2,SE0=9
RESTORE NAME=PERF.ELMTS.RES,SEQ=10

/!

use bkupsr cle

>1

1.
2.
3‘
4,
5.
6.
7.
a.
9.

//D225 JOB E1.MAR, RAROW
//S1 EXEC ORVDIMP,VOL=PROFIL
//SYSIN DD *#*

RESTORE NAME=PROFILE.DFFQ,SEQ=1
RESTORE NAME=PROFILE.MSTR,SE0=2
RESTORE NAME=PROFILE.REC1,SEO=3
RESTORE NAME=PROFTLE.REC2,SEQ=é
RESTORE NAME=PROFILE.RES,SEQ=5
!/ :
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L0OG & ARCHIVE FILES

The Performance Element Data Base has the logging
capability in effect.

A}

The file definition has STATISTICS = 2
and 1L0G = 1 (for each Subfile)

Log = 1 —> Every user's selection and deselection
of the data base is logged.

Statistics = 2 —) Information in the Log is
appended to the ARCHIVE FILE, and the Log is

erased.

Reference: File Definition Doc. #35

Chapter B.1l1 (p. 185)

How to obtain output (on screen)

E1.MAR

Call SPIRES
Select PERF FRAMES
Show Subfile LOG
Show ARCHIVE

How to Read

See pg 191 of Reference
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SPIRES SECURITY

Issues:

A. Access to
Computer

B. Access to SPIRES

C. File Access

(Attributes for
defining

access priviledges)

Public/urs/
Private
File Names
Accounts

D. Indexes

E. Subfiles

Edit; update, logical
operators, -Global,
conversion, upp—lower
Defn your own editing

On Line .. Batch

Acct. Numbers Acct Number
Password

(Rey) (Rey)

NONE NONE

MASTER - Authority to do anything; no
restrictions. SEE Visual access to
the entire SPIRES File.

UPDATE - Update file
PROCESS - Change authority; write
COPY -~ Copy file to their account

ACCOUNT - Valid access accounts

SECURE SWITCH (Browse, Delete, Update)

ACCOUNTS - Valid access accounts

(Browse, Delete, Update)

SECURITY

A7

Mask - Value hidden

Constraint - Limit users accts used
No Update - No updates allowed with
No Search - No Browsing Priv
Switches - 1-16 Tags



SPIRES SECURITY (con't)

F.

G.

H.

Record

Element

User Proc's
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Security for a pafticular recoxrd
using a Bit Map

Examine, browse, update, delete
Record level data dependent security

used with Priv Tags
Browse, update, visual display

Down to a specific element

Procedures (Small programs or
segments of code)

Security switches
Variables

Processing values
Editing

Conversion

Browse, update, delete
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MOVING FILES FROM VAX TO AS/Gf]

A

Logon to VA&J B
c

RUN A PUBLIC: VAXRFE

Follow Prompt's enter ( Computer
PW

?iles

Logoff

This is used to transfer the Pre/Post
Perf Elements Ecoms to the As/6 System.
The files can then be used with the
inpur format
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[CcoMPILING VGROUPS |

CALL SPIRES

GET ORV.E1l.MAR.FRAMES.VARS

SELECT VGROUPS
ADD

CALL SPICOMP
SELECT VGROUPS

COMPILE FRAMES.VARS

ZAP VGROUPS *FRAMES.VARS SOURCE

[ COMPILING PROTOCOLS |

CALL SPIRES
GET ORV.El1.MAR. MENU.DRIVER
SELECT SYS,PROTO

COMPILE MENU.DRIVER



APPENDIX H -~ BUILDING AND MAINTAINING
PERFORNANCE ELEMENT FRAMES
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The College of Education Performance Element Information System
Building and Maintaining the Performance Element Frames

Prepared by Dr. Richard Warren & Chad Grabow
Research Institute for Studies in Education?

Document No. 1, Version 1.0

July 16, 1983

The College of Education Performance Element Information System, referred to as the
PERF System in this document, is a data base system implemented at Iowa State using
SPIRES (the Stanford Public Information Retrieval System). The system is designed
to provide users with information about Performance Elements. The information is
provided to inquirers via a series of "information frames". Each frame is essen-
tially a piece of information and one or more choices for the inquirer of where to
go after he is finished with the frame. The choices link the frames together and
allow the inquirer to move through the system from one frame to another. The pur-
pose of this document is to explain to you, the designer, how to enter and maintain
the information frames in the PERF System.

The Information Frames

General Description: In general, an information frame is lines of text to be dis-
played to an inquirer and a link to other frames in the system. The information
text is made up of two different parts: 1) the title and 2) the body, or text, of
the information. The title is a concise description of the information in the frame
while the text is a narrative presenting the desired information.

The link to the other frames in the system is a "What next?" prompt at the end of
each frame. The "What next?" prompt at the end of the frame can be one of three
methods for allowing the inquirer to choose what he will see next. The three meth-
ods are: the "menu", the "yes/no question", and the "done branch".

The "menu" consists of a list of numbered items and the names of the frames which
contain the information about these items. The inquirer is presented with this
" . . . 114 - -

multiple choice question" and asked to pick the next item he wishes to see. After
a selection is made, the frame associated with that choice is displayed and the pro-
cess continues with the next frame. A frame with a "menu" might look like this:

Example 1

! Permission obtained to use and modify by the Systems Group, ISU Computation Cen-
ter. Adopted from "The ISU Student/Faculty Information System,” by John P. Hauck,
Systems Group, ISU Computation Center.
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THIS IS THE BEGINNING OF THE PERFORMANCE ELEMENT SYSTEHN.
You will always return to this point when you

type TOP.
To locate information, select one of the major information

categories listed below.

1. Knowledge of Educaticz.

2. General Teaching Skills.

3. Self-Concept and Goals in Education.

Please enter item number here. (Type STOP to leave the system) =->

The "yes/no question” is made up of a question that can be answered with either
"yes" or "no" and the names of two frames--cne to be displayed if the answer to the
question is "no" and one to be displayed if the answer is "yes". The question is
displayed at the end of the frame, and the user chooses where he will go next by an-
swering "yes" or "no" to the question. For example, the inquirer might see:

Example 2

KNOWING JOB INTERVIEW TECHNIQUES
4.0 Resources/Activities
Numerous printed and filmed materials...

Do you wish to see information on any resources listed above?
Please enter YES, OK, or NO. (Type STOP to leave the system) ->

If the inquirer answers "yes" to the question, he will get more informetion about
11) ” q 11} "
requirements; if he answers no , he will be shown the frame designated as the no

response frame.

The "done branch" is made up of a single choice and essentially only allows the in-
quirer to pause before he goes on. For example, a "done" frame might look 1like

this:

Example 3
SELECTING AND GENERATING INSTRUCTIONAL OBJECTIVES

2.0 Objectives

The objectives of this module are:
2.1 Students will distinguish between a general objective...
When done reading, type DONE. (Type STOP to leave the system) ->

When the imquirer types "DONE", the frame designated as the "done branch” will be
displayed.



234

The College of Education Performance Element Information System page 3

It is important to remember that only one of the three methods of choosing "what
next" can be used in any one frame.

The Elements That Make Up a Frame: An information frame, referred to as a 're-
cord" in SPIRES terminology, is made up of individual pieces of information called
elements. Each element has certain restrictions placed on it such as: the element
must gppear in the record, the element is optional in the record, the value of the
eleme}t must be only so many characters in length, only so many occurrences of the
element are allowed, etc. Below is a description of the elements that make up a re-
cord in the PERF System and a list of the restrictions imposed on the values of
each.

1. * ACCOUNT - holds the timesharing account of the designer entering the record.
It has the form gg.uuu, for instance, HI.XXX. It need not be entered by the
designer since it is automatically generated by the system when a record is
added to the file.

2. DATE-,TIME-/ADDED,UPDATED - hold the dates and times when the record was
added to the system and when it was last updated. These four elements are also
generated automatically so they need not be entered.

3. KEY - holds the name of the frame being added to the system. This value can-
not be more than 128 characters in length and can contain only the characters
A-Z, the numbers 0-9, and the special characters ./_-. Blanks are not allowed
in this value. This element is required in the frame.

It is strongly recommended, but not required, that each KEY be prefixed with
cne of the area designations shown in Appendix 1. For instance, general infor-
mation about the Planning Skills would be prefixed with "PLAN" while informa-
tion about Knowledge of Education would use "FOUND". This prefixing scheme
will be useful in the management and maintenance of the data base.

SPIRES requires that the KEY of each record in a file have a value which is
unique throughout all records in the file, i.e., only one record in a file will
have a given value for its KEY. SPIRES checks each KEY for uniqueness when a
new record is added to a file, so the designer need not worry about adding
franes which conflict with existing frames.

4. AREA - holds the identifier of the general area to which the information in
the frame refers. For instance, the identifier for information about Planning
Skills would be PLAN. This element is required in the record and its value
must be one of the values shown for AREA in Appendix 1.

5. TITLE - holds the title of the information in the frame. The words in the ti-
tle should be a concise description of the information in the frame since the
individual words will be used as "subject" identifiers for the frame (see
SUBJECT below). TITLE is limited to 80 characters in length and can contain
only the characters A-Z, blanks, the numbers 0-9, and the special characters
'Mes i, <{{(])]}>&~=;@!*$%.+#-_7. This element is optional in the frame but, if
it occurs, it can occur only once in a frame.



235

The College of Education Performance Element Information System page &

10.

TEXT - holds the textual information to be displayed by this frame. Each
occurrence of TEXT carries the same valid character and length restrictions as
does TITLE. TEXT may occur more than once per frame since each occurrence of
TEXT represents one line of text to be displayed at the terminal. TEXT is an
optional element although it usually occurs one or more times in a frame.

"Menu" items - The next three elements are the components of one item in a
"menu". There will be one set of these elements for every individual choice in
the menu. If there is to be no menu, none of these three elements should be
present in the record. The menu elements are optional in the record but all
three must occur for each item in a menu.

a. ITEM.NUMBER - holds the internal name of this choice. At present, this
name is not used in the system so the designer may enter anything here as
a place helder.

b. ITEM.TEXT - holds the text to be displayed for this particular menu
item. When a menu is displayed, SPIRES will generate a number for each
item and display that number in front of the text as shown in Example 1.
The item text is limited to 75 characters in length and has the same valid
character restrictions as does TEXT.

c. ITEM.BRANCH - holds the KEY of the frame to branch to if this item is
chosen by the inquirer. Length and valid character restrictions are the
same as those for KEY.

The "yes/no question" - The next three elements make up the "yes/no question”
method for asking the inquirer what he wants to see nex.. These ele:nents are
optional in the record but all three must occur if a "yes/nmo question" is used
in the frame.

a. YESNO.TEXT - holds the text of the yes/no question to be displayed af-
ter the text of the frame. Length and character restrictions are the same

as those for ITEM.TEXT.

b. YES.BRANCH - holds the KEY of the frame to branch to if a response of
"YES" is given to the yes/no question. Length and valid character re-
strictions are the same as those for KEY.

¢c. NO.BRANCH - holds the KEY of the frame to branch to if a response of
"NO" is given to the yes/no question. Length and valid character re-
strictions are the same as those for KEY.

DONE.BRANCH - holds the KEY of the frame to branch to if "DONE" is typed in
response to the "When done reading, type DONE" prompt. Length and valid char-
acter restrictions are the same as those for KEY. DONE.BRANCH is optional in
the frame.

SUBJECT - holds subject or "keyword" values which describe the information in
the frame. The total set of subject words for a frame is made up of the indi-
vidual words in the title of the frame, the individual words in the long form
of the AREA of the frame (see Appendix 1), and any words specified in the
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SUBJECT element. Any words which describe the subject matter of a frame that
do not appear in the title or area designation, should be specified under
SUBJECT. See Examples 5 and 9. This element is optional and several words may
be specified in one occurrence of the element (as in Example 5). These addi-
tional words may be separated by blanks or commas.

The logic of the "menu®”, the "yes/no question”, and the "done branch”: Only
one type of prompt is allowed in a given frame. If & certain frame is to have a
"menu" at the end, then the frame will contain one or more sets of the elements
ITEM.NUMBER, ITEM.TEXT, and ITEM.BRANCH--one set for each possible way to go next.
If the frame carries a "yes/no question", then the frame will contain one set of the
elements YESNO.TEXT, YES.BRANCH, and NO.BRANCH thus giving the inquirer two ways to
go next. If the frame is to have a "done branch", then the frame will contain only
one branching value, the value in the DONE.BRANCH element, thus giving the inquirer
only one way to go from this frame. Since the designer has the capability of giving
the inquirer many, only two, or only one way out of a frame, consideration should be
given as to what method of "What next?" is appropriate for the frame.

Adding Frames to the System

Adding frames to the PERF System involves calling SPIRES, selecting the file to to
add information, setting up a prompting program, and initiating an add operation.
The add operation invokes the prompting program and SPIRES starts asking for the
values of the elements in the frame. Examples of this are shown in Examples & & 5.
After the ADD command is entered, SPIRES begins to ask for values for the elements
in the record by prompting with a colon (:) followed by the element name. The de-
signer enters the value for the element, presses the return key, and SPIRES goes on
to prompt for the next element. This process continues until values for all of the
elements in the record have been entered. Note that SPIRES prompts for the proper
number of occurrences for each element and checks each value for proper length, val-
id characters, etc. If any error conditions are detected, SPIRES rejects the value

and asks for the value again.

There are several control sequences used during the prompting operation to control

the form of the text entered. They are: '//', '/ text', and 'text//'. The
double slash, '//', indicates that a null value is to be entered; this gives blank
lines for output. The leading slash, '/ text' allows values to begin with

blanks, and the trailing double slash, 'text//', allows the value to be continued on
the next input line. The return key, shown as <return> in the following examples,
can also be considered a control sequence since it is used to terminate prompting
for multiple occurrences of an element and to skip optional elements. An example of
all of these sequences will be shown in the following examples.

Two examples of adding frames are shown below. The text shown in bold is text typed
by the designer. The text lines along the left that are not bold are the prompts
issued by the system while the text to the right of the bold text is explanatory
notes for this document. All lines typed by the designer are terminated by pressing
the return key. The symbol <return> indicates that the return key was pressed at
that point while <break> indicates that the break key was pressed.

Example 4
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COMMAND? CALL SPIRES <-- call SPIRES

-WELCOME TO SPIRES-3 ...

IF IN TROUBLE, TRY 'HELP'

-> SELECT PERF FRAMES <-- select the proper file
-> SET FORMAT $PROMPT <-- set prompting program
-> ADD <-- initiate an add operation

: KEY

GENS$1000 <-- invalid character ($) in key

Invalid character(s) in value--only letters, numbers, and _/-.’allowed

: KEY

: AREA

: TITLE
TEXT(1)
TEXT(2)
: TEXT(3)
: TEXT(4)
: TEXT(5)
: TEXT(6)

s e

ITEM.NUMBER
: ITEM.TEXT
: ITEM.BRANCH

.

ITEM.NUMBER
: ITEM.TEXT
: ITEM.BRANCH

: ITEM.NUMBER
: ITEM.TEXT
: ITEM.BRANCH

ITEM.NUMBER

YESNO.TEXT

: DONE.BRANCH
: SUBJECT(1)
->

GEN1000

UNIV

THIS IS THE BEGINNING OF THE INFORMATION SYSTEM.
You will always return to this point when you

type TOP.

// <-- 2 slashes give a blank line on output

To locate information, select one of the major information
categories listed below.

<return> <-- indicates no more text elements

Q1

Knowledge of Education. <-- 1st item in menu

FOUND1000 <-- KEY of frame to branch to if
this item chosen

Q2
General Teaching Skills. <-- 2nd item
TEACH1000 <-~ branch if 2nd item chosen

Q3
Self-Concept and Goals in Education <-- 3rd menu item
PERSONAL/1 <-- branch if 3rd item chosen

<return> <-- indicates no more menu items

<return> <-- no yes/no question

<return> <-- no done branch
<return> <-- no additional subject words

When displayed to an inquirer, the above frame looks like this:

THIS IS THE BEGINNING OF THE INFORMATION SYSTEM.

You will always return to this point when you

type TOP.

To locate information, select one of the major information
categories listed below.

1. Knowledge of Educationm.

2. General Teaching Skills.

3. Self-Concept eand Goels in Education.

Please enter item nuxber here. (Type STOP to leave the system) ->
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Next is an example of adding a frame that contains a "yes/no question" to the
system. Since we are already in SPIRES, have a file selected, and have the prompt-
ing routine set, all that is necessary is to initiate another add by typing ADD as
shown:

Example 5
-> ADD
: KEY FOUND1414
: AREA FOUND
: TITLE KNOWING JOB INTERVIEW TECNIQUES
: TEXT(1). 4.0 Resources/Activities
: TEXT(2)
: TEXT(3) The subcategories listed below contain suggestions
: TEXT(4) valuable to individuals seeking assistance in
: TEXT(5) the interview process.
: TEXT(6) // <-- Blank line on output
: TEXT(7) A. Pamphlets/Brochures
: TEXT(8) B. Films
: TEXT(9) C. Periodicals
: TEXT(10) <return> <-- end of TEXT
: ITEM.NUMBER <return> <-~ indicates no menu items

YESNO. TEXT Do you wish to see information on// <-- continue input
' on next line
more-=> on any of the above subcategories?

: YES.BRANCH FOUND1416 <-- branch to this frame if inquirer responds YES
: NO.BRANCH FOUND1410 <-- branch to here if response is NO
: DONE .BRANCH <return> <-- no done branch
: SUBJECT(1) basic requirements <-- additional subject words for this frame
->

When displayed, the above frame looks like this:
KNOWING JOB INTERVIEW TECHNIQUES
4.0 Resources/Activities

The subcategories listed below contain suggestions valuable to
individuals seeking assistance in the interview process:

A. Pamphlets/Brochures

B. Films

C. Periodicals

Do you wish to see information on Basic Program requirements?
Please enter YES, OK, or NO. (Type STOP to leave the system) ->

General comments about errors in element values: SPIRES will detect most errors
in the elements as they are entered and will reject the element, issue an error mes-
sage, and reprompt for the element when an error is detected (see Example 4). If an
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error is detected in the line currently being entered, it can be corrected by
either: 1) backspacing to the error and retyping or 2) pressing the break key in
which case SPIRES will ask for the element again (see the first part of Example 6).
If an error is discovered in an element that has already been entered or the design-
er decides to make a change in the frame, it is usually easiest to complete the
frame and correct it later. The method for correcting errors in existing frames
will be discussed in the next section. In some instances though, it may be better
to terminate the add altogether, and start fresh. This is done by pressing the
break key in response to an element prompt and responding with "YES" to the "Do you
wish to cancel ..." question. SPIRES will terminate the add and it can be started
again (see the second part of Example 6). Using the break key produces results like
these:

Example 6
To correct a mistake in an element-
:TEXT(3) the txet in this farme<break> <-- break pressed after text entered
:TEXT(3) the text in this frame
To terminate the add operation-
:DONE . BRANCH <break> <-- break key pressed immediately in response
:Do you wish to cancel this request? (YES/NO/HELP) YES to prompt
-UPDATE ABORT. CODE=S2 <-- ADD terminated

->

Displaying Frames

Any frame in the system can be displayed at the terminal if the key of the frame is
known. This is dome by using the DISPLAY command. For instance, to display frame
FOUND1416, the designer would type:

-> DISPLAY FOUND1416

Updating Existing Frames

Material in frames that already exist in the file can be changed by retrieving the
particular frame from the file, changing the information using WYLBUR editing com-
mands, and putting the changed record back into the file. An existing record can be
retrieved from the file by using the TRANSFER command. TFor instance, to retrieve
the record with the key FOUND1416, the designer would type:

-> TRANSFER FOUNDI1416

This will place the record in the active file where it can be edited using WYLBUR
editing commands. This record is shown below:

Example 7
-> LIST
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1. ACCOUNT = E1.MAR;

2. DATE.ADDED = 12/19/82;

3. TIME.ADDED = 13:42:36;

4. DATE.UPDATED = 03/07/83;

5. TIME.UPDATED = 15:00:24;

6. KEY = FOUND1416;

7. AREA = Foundations of Education;
9. TITLE = KNOWING JOB INTERVIEW TECHNIQUES;
11. TEXT = To locate information, select one of the Resources/Activities;
12. TEXT = subcategories listed below;
13. ITEM.NUMBER = Q1;
14 ITEM.TEXT = Pamphlets/Brochures;
15. ITEM.BRANCH = FOUND1414.1;
16. ITEM.NUMBER = Q2;
17 ITEM.TEXT = Films;

18. ITEM.BRANCH = FOUND1414.2;

19. ITEM.NUMBER = Q3;
20. ITEM.TEXT = Periodicals;
21. ITEM.BRANCH = FOND1414.3;

22. ITEM.NUMBER = Q4;

23. ITEM.TEXT = Books;

24. ITEM.BRANCH = FOUND1414.4;

To change information in the record, simply edit the information on the right side
of the '='s and then type:

-> UPDATE

to put the changed record back into the file. This tells SPIRES to update the old
copy of the frame with the revised copy in the active file.

If it becomes necessary to add information to a frame (more text, another "menu"
item, etc.), the elements should be added in a form similar to that shown above.
The element name is typed, followed by an equals sign (=), followed by the element's
value, ended with a semicolon (;). A list of proper element names is shown in Table
1. Most elements also have an alias, a shorter form of the name, that is valid for
use when entering new values (see Example 9). For example, to add a new "menu" item
as the third item in the "menu", the three elements which make up an item would be
inserted between lines 18 and 19 as shown below.

Example 8

-> TRANSFER FOUND1416

-> COLLECT 25.1
25.1 > ITEM.NUMBER = Q5; <-- NOTE: all element values are terminated
25.2 > ITEM.TEXT = Audio Tape; with a semicolon (;)
25.3 > ITEM.BRANCH = FOUND1416.5;
25.4 > <break> <-- break key pressed

-> UPDATE <-- put changed record back into file

If a frame is to be converted from one form of prompt to another, the elements that
make up the existing prompt have to be deleted and the new elements need to be add-



241

The College of Education Performance Element Informatiom System page 10

ed. To convert the frame in Example 7 from a "menu" to a "yes/no question”, lines
13 through 24 have to be deleted and the proper elements for a "yes/no question”
added. Additional subject words will also be added to the frame. Again, elements
should be added in a format similar to that shown making sure that each element is
terminated with a semicolon (;). For example,

Example 9
-> TRANSFER FOUND1416 NOTE: Element name aliases used here
-> DELETE 8/25 <-- delete "menu"
-> COLLECT 8

13. > YTEXT = Do vou wish to see more?; <-- ends with a ';
14. > YBR = FOUND1414.1;
15. > NBR = FOUND1410;;
16. > <break> <-- break key pressed
UPDATE

A\

If new elements have to be added to a record, a list of valid element names and
their aliases is available in Table 1 or one can be obtained by entering the command
SHOW ELEMENT NAMES when the file is SELECTed, i.e.,

-> SELECT INFO FRAMES
-> SHOW ELEMENT NAMES

As can be seen from Example 9, either element names or aliases thereof can be used
to enter elements in a record.

I R
f |
{ Table 1: Element Names for the PERF System Frames |

|
| ACCOUNT, ACCT NO.BRANCH, NBR |
| AREA SUBJECT, SUB [
] DATE.ADDED, DA TEXT, T |
| DATE.UPDATED, DU TIME.ADDED, TA |
] DONE.BRANCH, DBR TIME.UPDATED, TU |
| ITEM.BRANCH, IBR TITLE {
] ITEM.NUMBER, INUM YES.BRANCH, YBR |
| ITEM.TEXT, ITEXT YESNO.TEXT, YTEXT [
| KEY |
| J

Entering the PERF System

Designers can enter the INFO System to display and evaluate newly added or updated
frames by issuing the command:

-> ..MENU.DRIVER
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Note the two periods (..) in front of MENU.DRIVER; these periods are part of the
command and have to be entered.

MENU.DRIVER is the "driver" program for the PERF System. The above command invokes
this program and puts the designer in the PERF System where he can display and eval-
uate frames using the inquiry facilities of the system. The designer may exit the
PERF System by pressing the break key in response to any prompt and responding with
"OUT" to the next menu prompt. For example,

Example 10
-> ..MENU.DRIVER <-- invoke driver for PERF System
the designer displays frames as inquirer would

:Please enter item number here. (Type STOP to leave the system) -> <break> <-- press
break key

Do you wish to:

1. Terminate this session and leave the system.
2. Go to the first menu (TOP) in the system.

3. Get instructions about how to use the system.

4. Return to previous frame.
:Which option do you want? Please enter number here -> OUT <-- return to SPIRES

->

The option of responding "OUT" at the above prompt is restricted to designers of the
system (persons with HI.xxx or HE.xxx accounts); inquirers using the system do not
have this option.

Removing Frames From the PERF System

A frame can be removed from the system by using the SPIRES command REMOVE. For in-
stance, to remove the frame PLAN9999 from the system, the designer would type:

-> REMOVE PLANS999

Since the PERF System is a inter-connected structure, removing a frame from the sys-
tem may leave a "hole" in the structure. This means that whenever a change is made
to any KEY in the system, such as removing a frame or changing a KEY, all of the
frames which contain branches to that frame need to be changed also. The section
below called "Searching the File..." will explain how to find all the frames that
reference the changed/removed frame.

Changing the KEY of a frame

Since the value of the KEY of a frame is the unique, identifying element for that
frame, changing the KEY essentially means that a new record is created. Since the
new frame is identical to the old one, except for the KEY, changing the KEY can be
accomplished by:
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Example 11

-> TRANSFER PLAN/CURRENTKEY <-- get record whose KEY is to be changed
-> REMOVE PLAN/CURRENTKEY <-- remove "old" KEY record from file

use editing commands to change value of KEY
-> ADD <-- add "new" record to file

As with removing a frame from the file, changing a KEY value implies that other
frames need to be changed to reflect the new KEY value in the changed frame. See
"Searching the File..." for details about how to find the frames that need to be
changed.

Searching the File and Retrieving Particular Frames--Using Indexes

Indexes and How to Use Them: An INDEX is a facility provided by SPIRES that al-
lows the designer to search through all of the records in the system and retrieve
those records which meet a specified criterion. Indexes are useful when it becomes
necessary to find, for instance, all of the records which were added to the system
since a given date, all of the records added by a particular designer, all of the
records which deal with a particular area, etc.

Several indexes have been defined for the PERF System to allow for searching like
that described above and for the easier and more efficient building and maintenance
of the system. A list of these indexes is shown in Table 2 or one can be obtained
by entering the command SHOW INDEXES when the rfile is SELECTed.

Table 2: Index Names for the PERF System Frames

ACCOUNT, ACCT DATE.ADDED, DA
AREA DATE .UPDATED, DU
BRANCH, BR SUBJECT, SUB

o s ot e S —— — ——

Indexes are accessed via the FIND command. The general form of the FIND command is:
Example 12

FIND index-name relational-operator search-value
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where:
- index-name is one of the names shown in Table 2

- relational-operator is one of the following:

= BEFORE ~=
(blank) AFTER >
>=
<
<=

- search-value is the criterion specified by the designer

For example, a designer might wish to find all of the records added to the system in
March of 1983. The command to do this would look like:

-> FIND DATE.ADDED = MARCH &

-> FIND D;rTE-.ADDED MARCH 83 <--The blank is equivalent to the "="

The command to find all of the frames updated after January 20, 1983 would be:
-> FIND DATE.UPDATED AFTER 01/20/83

If a designer wished to find all of the frames that he entered, he would use the
ACCOUNT index and FIND all of the frames with his account in the ACCOUNT element.
For instance,

-> FIND ACCT HI.XXX
-RESULT: 51 FRAME(S)

->

SPIRES responds with the "-RESULT:" line that tells how many frames have a value for
ACCOUNT of HI.XXX. Note that ACCT instead of ACCOUNT was used in the FIND command.
- This can be done since ACCT is an alias for the ACCOUNT index. Any index- name or
alias thereof can be used in a FIND command (see Table 2).

Displaying the Search Result: After a result is obtained, the frames in the result
can be listed in whole, or in part, at the terminal. The frames can be listed using
the TYPE command. If the designer issues a TYPE command after a result is obtained,
all of the information in each frame will be displayed at the terminal. If the de-
signer wishes to see only a part of the information, such as the KEY and AREA, he
can issue a command of the form:

-> TYPE KEY AREA

and only the KEY and AREA values from each record in the search result will be dis-
played. Any valid element names (see Table 1) can be specified on the TYPE command
and only those values from each record will be displayed.
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Retrieving Frames Using the Search Result: Another instance in which index
searching is valugble is when a frame has been removed from the system or a KEY val-
ue has been changed and all of the frames which reference the removed/changed frame
must be changed. These frames can be found by searching the BRANCH index for the
KEY value of the removed/changed frame. The BRANCH index holds all of the branch

values used in the system, so the command

-> FIND BR PLAN1416

will find all of the frames that contain a branch to the frame PLAN1416. This
search result can then be used to retrieve these frames for editing.

The easiest method of updating the frames in the searchk result to reflect the change
made to PLAN1416 is to step through the frames in the result, correcting and updat-
ing the frames one at a time. This is done by issuing the following series of com-
mands:

Example 13

-> FIND BR PLAN1416 <-- get the frames to change

-RESULT: 10 FRAME(S)

-> FOR RESULT <-- start processing the search result

+> TRANSFER <-- bring the first frame from the search result
into the active file

edit the frame in the active file

+> UPDATE <-- put the edited version of the first frame back into the file
+> TRANSFER <-- bring the second frame into the active file

edit the frame

+> UPDATE <-- put the edited version of the 2nd frame back in the file

+> TRANSFER <-- get the third
etc. <-- repeat the process until "-END OF GLOBAL FOR" message appears

-END OF GLOBAL FOR
->

When the "-END" message appears, all of the frames in the search result have been
updated.



246

The College of Education Performance Element Information System page 15

FOUND
TEACH
GOAL
PLAN
INSTR
EVAL
MGMT

APPENDIX 1

Area Designations and Suggested Key Prefixes

SHORT FORM

Found. of Educ.
Gen. Teach. Skills
Concept Goals
Plan. Skills

Imp. Instr. Plans
Eval. Diag.

Mgmt.

LONG FORM

Foundations of Education

General Teaching Skills
Self-Concept and Goals in Education
Planning Skills

Implementing Instructional Plans
Evaluation and Diagnosis

Management
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Technical Note 1.01 for Document No. 1
Using the Quote (") and the Semicolon ( ) in Text|

The quote (") and the semicolon(;) are treated as "magic" symbols by SPIRES. There-
fore, some care should be taken when these symbols have to be used in text in a
frame. Note that the quote as mentioned here is the single character symbol ("),

not two adjacent apostrophes (').

When the designer is using the $PROMPT format to enter text for a frame, the quote
(") and the semicolon (;) may be entered directly and SPIRES will handle them just

as it does other text.

If a frame is being updated, after a TRANSFER command, and the designer wishes to
add a quote or a semicolon to a line, the entire line must be enclosed in quotes and
each quote within the line must be doubled. For instance, the input line

" and a semicolon; in it.";

TEXT = "This is a line with ""quotes
would be displayed as

This is a line with "quotes" and a semicolon; in it.
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Technicai Note 1.02 for Document No. 1
Logon Procedure for Performance Element Data Base

ENTER SYSTEM ID: M

IOWA STATE COMPUTATIONAL CENTER AC003-031 13:42:16 07/12/83

USER? E1.CLG

PASSWORD? XXX

ACCOUNT 14049? (RETURN)
LAST LOGOFF AT 13:42

-WELCOME TO SPIRES-3 ... IF IN TROUBLE, TRY 'HELP'
* Which Data Base Do You Desire to Use?

*

* 1. PERFORMANCE ELEMENTS

* 2. PRO*FILE STUDENT RECORDS

* 3. LOGOFF SYSTEM
*

:Please enter 1, 2, or 3 => 1

* You are now in the PERFORMANCE ELEMENT Data Base for the

* input mode. The format $PROMPT has already been set. When you
* are finished using the data base, EXIT from SPIRES and LOGOFF
* the system.

->(enter SPRIES Commands)

->

->

->

->EXIT

?LOGOFF



II.

III.

iv.
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APPENDIX I —- MASTER LIST OF PERFORMANCE ELEMENTS

_—— -  ——— —

Pedagogical Knowledge

A.
B.

c.

D.

Learning specific subject matter (6 elements)
Knowing about the school as a social/historical
institution (6 elements)

Knowing about the school as a legal/political
institution (6 elements)

Knowing about the teaching profession

(&€ elements)

General Teaching Skills

E.

F.
G.

Working with other porfessionals and adults

(3 elements)

Working with students (3 elements)

Working in a variety of educational situations
(4 elements)

Self-Concept and Decision-making Skills

H.
I.
J.

Working on self-development (4 elements)
Involving yourself in the teaching profession
Building an effective learning environment

(4 elements)

Planning Skills

K.
L.
M.
N.

o.

Planning lessons and units (5 elements)
Developing curriculum content (4 elements)
Planning activities based on diagnosis

(3 elements)

Planning for efficient organization of time,
space, materials, and equipment (1 element)
Using resource materials in planning

(5 elements)

Instructional Planning and Implementation

Applying theories of learning (4 elements)
Presenting subject matter (1 element)
Modeling basic skills (1 element)

Helping students develop learning/thinking
skills (6 elements)

Mairntaining student interest (4 elements)
Dealing with unplanned aspects of instruction
(3 elements)



VI. Evaluation and Diagnesis

v.
W.

X.
Y.

Analyzing teaching e=ffectiveness (2 =2le2ments)
Incorporating student evaluation technigues
(3 elements)

Encouraging student inveclvement (2 =2lementes)
Designing and implementing evaluation
instruments (3 elements)

VII. Management

AA.

BE.

ccC.

Understanding the theory and application cf
management techniques (2 =lements)
Generating positive classrocom attitudes

(2 2lements)

Utilizing effective disciplinary technigques
(4 elements)



APPENDIX J -—- EVALUATION FORM

Evaluaters Name ______________

- ——— o - ———- — AP W = . - S D e - - . P - —— . = P - . - - e —— - ——— -

—— — ——— - —— - | - an e . - e e = - an -

Evaluator will Opinicen of Group

or Individusal
Get a Copy cof
Program cof Study

Enter Educaticnal
Experience

#+Note=: List activities for the two evaluations
- Pre 2valuation for prototype=

- Preliminary field test
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