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I. Summary

The applicability of the prototype Beekley InSite device
(employing the peek=-a=-boo principle ﬁf matching tapes) to class
scheduling has been investigated. The bbjectives were to:

(1) provide students, during registration, with all future term
schedules that might be offered to permit student goals to be at-
tained with the curricular paths available; (2) provide the school
administration with current and future term schedules desired by
students which could, and would, not be provided by alteration

of master schedules; and (3) identify scheduling variables which
should be taken into account in resolving complex scheduling problems.

149 students of the Graduate School of Library and Information
Sciences of the University of Pittsburgh were used as the test group.
Their desired séhedules were matched automatically against a proposed
master schedule in order to evaluate the usefulness of the proto-
type device in this application.

The results suggested the usefulness of the peek-a=boo
approach to scheduling, both from student and school administration
points of view. The prototype device investigated had many desirable
characteristics. However, further development is required in order
to permit real-time operation of such a system.

There seems to he some potential for developing, from
a machine-processible record created by a student during registration,
a system which might permit invoiciﬂg, grade reporting, and'similar
functions to be performed using this first record as a starting

point. However, considerable developmental activity would be required.
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IT1. Introduction

A. The Problem

With increasing enrollments in colleges and universities,
the problgm of developing student programs which match degree re-
quirements, student objectives, and avallable facilitiés has become
a matter of increasing concern. The problem becomes obvichs under
the real-time pressures of registration, when preconceived schedules
of course offarings may not permit the idiosyncratic objectives
of sLudents to be fulfilled. The practice has developed in many
schools of utilizing faculty (1) as advisors and (2) as registration
clerks in an attempt to rationalize these differences~-within the
constraints of degree requirements and facility limitations.
In some cases, computefs have been programmed to handle
thﬂ onerous task of secheduling, with varied results. The resulting
computer érograms generally permit the economical development of
master schedules, but real-time adjustment during'registration pressure
ig inhibited and inordinately axpensive. |
Accordingly, the development of a low-codt method of
scheduling has been of interest, which would relieve faculty of routine
regi;nratian tasks, and still provide students with the benefit of
faculty advice, but on;y after exceptions are discovered. The availability
of a pratmcyﬁe device (the Beekley Corporation InSite system)
provided the opportunity to consider how such a method might be

developed,

B. ggjectives'of the Studz

The ubjactive of this study is to perform exploratory

A

invastxgation of tha applicabxlity of the Beakley InSita device to

 schaa1 scheduliqg problems. To provide'an operational environment

P
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'teristiﬁsIWere known) . Accordingly, a seconda:y objective was to

for this investimation, an acthél school schedgling problem at the
University of Pittsburgh Graduate School of Library and Information
Sciences was selected. |

More specifically, the applicability of the prototype
Beekley InSite device to school scheduliﬁg wis to be'initially
determinéd by the answer to the following question: "During what
tihé and at what cost can thetdeyi@e be used for pufpnses of (a) pro-
viding students registering in the Graduate School of Library and
Information Sciences with all alternate future term schedules that
might be offéred to permit student goals to be attained within the
curricular paths availabie at the School, and (b) providing to the
School the present and future term schedules desired by students,
which, by alteracion of the 8chool master schedule, could and could
not be provided by rescheduling?".

It was ;ecogniaed at the start of the investigation
that it might not be possible to reach the initial objective because -
of unknowns involved’in dealing with a prototype device whose operating

characteristics were not fully known (even though functional charac-

identify, in as much detail as feasible, those scheduling variables
which would have to be taken into account in considering the develop-
ment of effective approaches to the resolution of complex scheduling

problems.‘




“Attempts have heen made by both computer manufacturers

and university users of computer and other data processing equipment
to solve a variety of school scheduling problems. In many of these
pursuits, models of theoretical schedulingbsituationslhave first

been developed, followed by the introduction of practical problems

in an attempt to rationalize the theoretical with the real world.

It was the intent of this investigation to proceed from

the empirical point of view by selecting a problem area for initial

examination of the applicability of the Beekley InSite device to school

scheduling problems. The Graduate School of Library and Information

Sciences of the University of Pittsburgh has proposed a master schedule

of classes intended to cover an indefinite period of time. This

schedule of course offerings was to he compared with various com-

binations of student schedules consisting of.(l) previous schedules

of former étu&ents and (2) current and pending schedules which students
' arelééeking to have fulfilled. Where schedules desired by students

could not be matched successfully with the existing Schooi master

schedule, the master schedule was to be revised and all previous

comparisons replicated.

B. Population znd Sample

The school master schedule and student schedules were

obtained from the Graduate School of Library and Information Sciences

of the University of Pittsburgh. Offering a préfeSSionél degree,
the Graduate School attracts a wide variety of student types at a
rapidly increasing rate of enrollment. These two factors have strained

" the faéuICy,resourcgs,.theréby demanding carefuyl planning of course

1S




offerings. At the same time, an enrollment of approk%ﬁhtély;AOO' ,
permitted a sufficiently large number of student schedhle cambinétians,
Buﬁ without @éxcessive quantities of data to be ﬁanipulated inl?;ii”
e%ploratqry investigation, B

C. .IQSCrumentation

: In the field of information storage and retrieval, the
peek-a-boo technique* has been utiiized in the past for determining
which documents from a sizeable file of information might be directly
applicable to a given problem or request. The advantéges of such
a syétem are low cost, ease of manipulation, and ability to search
large volumes of information readily. The peekwa—bon system works
on the principle that appropriate "document" numbers may be posted
(recordéd) by punching out portions of a unit record ¢ard reserved
for those numbers. Eaéh unit record card is dedicated to a par-
ticular charécteristic, or aspect of subject matter, with the numbers
posted therein representing those documents which are cha;acterized
by that aspect of subject matter. Searches for 'documents" which
have two. or more characteristics in common may be conducted by
superimposing unit record éards for relevaht characteristics, in
order to discover which document numbers are recorded in common
(light'passes through all cards which have idenfical numbers punched
out at identical positions reserved on ea¢h card‘for that number,
leading to the name "éeek—avboo".

| This'principle was interesting in connection with the

class scheduling and registration application-since it wasvhypothesized

*. Kent, A., Textbook on Mechanized Information Retr1eva1 ed. 2
John Wiley, New York, 1966 48 50.
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that master schedules could be recorded in one set of peek-a-boo

‘cards as geometric patterns of course numbers, and desired student
schedules could be recénded in other sets of cards. These could,
then, be compared quickly and inexpensively to determineAlegality
of proposed student schedules. | -

However, there are practical limits to pcek—a—boo card
size that can be hand led conveniently and to hole size that can be
positioned accurately and punched economically.

One ménufacturer has attempted to overcome the limitations
of the peek-a-boo cards in the device called InSite. This device .
uses spools of punched tape to represent aspects, effectively free
of limitations with regard to ‘numbers of documents, that can be
handled. Matching of aspect (record1ng) tapes to permit jdentification
of punched in document numbers is conducted photoelectrically with
such numbers printed out, as well as counted, to determine frequency
of'identification. The search function is performed at a scanning
speed of 10,000 references per minute, with_ reference p:int-out
at the same speed. There is no theoretical liﬁit to the number of
input tapes that can be handled for simultaneous scanning. However,
the prototype is set up for six tapes.

Twenty—four_lnput tapes, stored on bobbins, were provided
for experiméntal use. All tapes are identical and each gccommoda:es,
in its" 100 foot. length 50,000 teference-number po#itiohs. These
p051t10ns are arranged in blocks of 100, each block hav;ng ten éolumns

.and each column haV1ng ten positlons. Position numbers are indicated

by repetxtlve prlncxng, on che tapes, of these blocks.

The blocks are ccnsecutlvely numbered along the tape,

having numbers such as "462XXW, etc. - The "XX" is used as a symbol
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to represent the two lower-order digits of a reference number; the

tens digit being printed at the head of each column and all ten

| unit digits being printed in each column.

. A refergnce number is recorded on a tape by'punching a hole

in the tape in the position belonging to that number. For instance,

to record the reference number 46372, a hole would be punched in unit-

: positioh_z, in column 7, in block number 463XX,

The prototype provided no automated me:hod'for punching the
input tépes. Punching-ié done by a solenoid-operated punch, manually
positioned, which is included in the scanning unit.

Searches are accomplished by selecting'the input tapes
corresponding with the desired descriptive terms. These tapes'aremmwmanm— .

then run simultaneously through the scanning unit. Since they are all

~kept in accurate alignment, any position which has been punched in all

of those tapes will appear as a héle completely thfough the group of
tapes. The sensing head comprises an illumination source over ﬁhe
tapes and a row of ten photoelectric cells under the tapes. Ihis row
of cells is arranged transverse of the tapes and the individﬁal cells
are poéitibned to be directly ﬁnder the ten individual unit-digit -

positions. When a hole passes over a cell, the cell is light-activated;

and a pulse, identifying which unit digit, or hole, is punched, is fed]'

into the electronic system. If more thanldne hole appears in a single

column, each cell produces a discrete pulse.

A by-product output of the electronics'syStém,is dged'to o

“operate an electronic counter whiéh.counts the "hits" during_the

| scanning process and displays the result.

.The high-speed printéf is completely different in concept

~ from printers commonly used in data-processing systems. The InSite ;




- out is in the form of a conven:ional addlng-machlne tape, automatically

~10-

printer includes two separate elemenﬁs which ;peraté iﬁ'unisgn:

a mechanical printing-counter whigﬁ keeps in step with the block
and column numbers as the tape pasSes through the scéuning head;
and the unit-digit printer; whiéh”is selectively responsiva to the
phétoeléctric cells in the scanning head. w%envone dr-mére of the
cells is'accivated, the related unit digic.(or digits) isfprinteé;
and, simultaneously, theAmgchanical couﬁter-pfinter is.acﬁuated to

print the four higher-order digits of the reference numbér.' Print-

ejected from the printer unit. Print-out is on~line at the scanning
speed of 10,000 reference numbers (1,000 columns) per.minute.

.Inpgt:. into the Bee‘km device was to be performed. using punched
Mylar tape. One set of tapes was to contain the proposed master |
schedule of the.GraduatevSChool of Library and Infommation Sciences. ~
A second set of tapes was'to contain the prerequisites for those
courses requiring them. A third group of tapes'was to bald the in-
formation corresponding'to the historical and current'and'prdposed;
student schedules. These three sets of tapes were t§ be fed simul=-
»taneously to the Beekley InSite dev1ce, which would rapidly scan the\mx\
records for "h1ts" through the peek-a-boo 1mposed tapes and permit
contact to be made with the'sensxng elementr An electronic counter

" adds the totai number of successful schedules, while a priﬁter'

records the coded numbers corresponding to the valid applications. ’

D. Data Collection'

1. Program Variables

The investigation was predicated upon the existence of
a long~range master schedhle of classes aﬁd of certain prescribed

~ curricula which students, based upon their interests and subject
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ma jors, could pursue. Accordingly, a necessary first step was a ‘

detailed andlysis of the opinions and desired of the faculty and
aqministratiQn af.cbe Graduéﬁa School of Library and Infarmation
,Sciénces with regard to such prescribed curricular paths.

The faculty of the Gréduate School of Library and Information
Scienceé were interviewed to ascertain their views on courses of
study andvélass schedules. Siﬁce all of those interviewed advise
students in course selection, there was an attempt to discover the
type of direction given students and the problems confréntihg an
adviser in outlining programs of study for students. Basic cur-
riculum and areas of specialization were the original issues the
interviewersAhad intended to considef. Additional issues (e.g.,
class size and half-trimester sessions) were added by the faculty

during the interviews.

2. Student Requirement Variables

Concurrent with the investigation of faculty opinions and
desires with regard to program, data was gathered from records of
students enrolled in the Schopl during the period September, 1963
to June, 1965 regarding course registration. Also, the April, 1966
class was iﬁvolved.in a trial registration in order to determine how'
stUdénts migh; register if they had relatively free choice of schedule

for the remainder of the terms until completion of degree requirements.

E. Processing of Data via InSite
- ' 3 S : werés
Data collected on student registration desires %} recorded
- by punciiing, on Mylar recording tape; and each student course con-

figuration, as'représentéd by a_geometfic pattern of punched holes,

was matchéd.against the master schedule for '"legality".




IV. Results | | | i

A, Program Variables

A set of curriculf paths in the Masters degree program
of the Graduate School of Library and Information Sciences, each
consisting éf requireé courses, as well'as electives, was hypothesized
‘..for the following épecializaﬁiens: |
| | o public 1ibrariaﬁship
college and university librarianship
school librarianship‘
specia} librarianship
children's librarianship
and for the following functionsf
acquisgitions
cataloging
reference
4 | administration
(For a detailed 1isc'cf these hypothesized curricula, see Appendix A).
The faculty of the School was.interviewed individuadlly in
order to-elicit comments on the curricula and on class scheduling
problems. | |
Eéch‘of the ten perséns interviewed saw a need for schedul-
ing courses for several terms in advance of the terms in which
current regis;ration was taking place. However, it was recognized
~ that scheduling in advance does present problems, such as lack of
knowiedge of future availability of faculty membéfs qualified to teach

particular courses; however, it was believed that the benefits derived L

by the faculty members in advising students greatly outweighed any

disadvantagesvsuch a plan might have.
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It Qas genérally agreed that, given the ¢urrent requirément
Qf»32 credits for completinn‘o$fcﬁe Masters program, approximately
half sheuld be required of all students (course numbers 1;0, ;20,
150, 180, and 261). The introductory coursé (LS 100 or 110) should
precede all other courses according to most of the Eaculty. AAfter

the completion of the introductory course, either L§ 120 Collections

Developmen;”énd_ﬂsg or LS 130 QOrganization of Library Materials

may be taken. The only core course having prerequisites is LS 180

Principles of Library Administration.

It was suggested that LS 110 Orientation has a greater

value than LS 100 Introduction to Librarianship. One faculty

member suggested that new full-time students be admitted to the

School only when it is feasible to offer LS 110. A related suggestion

was that the admission of full-timé students be limited to September,

January, and June; and LS 110 would be offered at these times.
?here,were several other suggestions of additions to the

required 17 credits: One faculty membef suggested LS 267 Languages

for the Library and Information Sciences be a required course.

Another‘suggested it be included only if the total Masters program
was increased to 38 crédits.,_Another course recommended as a require-

ment was LS 252 Technical Processes, the reason being that there is

a great demand for catalogers; and LS 150 Organization of Library

Ma:erials is not sufficient preparation for students. Opposing the

inclusion of an additional cataloging course, one faculty member
suggested that the current trend is toward mechanization of the

‘cataloging process and central cataloging which does not indicate

a continued need for expert catalogers.
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On the subject of specialization, there was a great diver-

" gity of theught. Two of those intgrviewed stated there is little
qpportunity<for SPQCializaﬁian in the 32 credit Masters prqgram.
‘This idea is suggested in the GSLIS catalog's statement,

"Sbedializatién—in-deéch on the. fifth year levél is not regarded

as either desirable or feasible."

- o : B Most Pf the others though£ there Qas adequate oppottuﬁity
fér specializatign‘at'this levell'rTﬁera wa§<no consensus on what
thg areas of speéializatien-afe. However, the clearest statement
divided sﬁecialization'into two categories: (1) type of library;
and (2) function in the organization. The,five possibilities sug-.

| ges;ed'under type of librarylwere: 'puBlic,‘college and university,
school, special, ;nd childrén's ﬁork. The functions suggeSted were:
ééquisition, organization, reference service, and administration |
(see Appendix A). Another person offered division by the four
areas in'che catalqg: foundations and research, resources, ;gchnical
operations and systems, and mahagemént énd sheéiél éervices.. The
three areas of specialization suggested by another faculty mémber

were the information sciences, technical processes and children's

work.

o A £ et o e

~In this connection,‘the'School catalog states:

.+ .8tudents may well have when they enter the
school or will soon develop an interest in
one or more types of professional service;
and, so in planning study schedules, faculty
members will take into account the following
anticipated professional service areas--
general, instructional, academic and research,
and special information centers.

As to when a student should decide on specialization,
many of the faculty thought4it.better'for the student to.compleﬁe

the basic, required édurseé, before makihg'commitments.

t
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As a reSQIt of the faculty interviews, a series of proposed

| prescribed courses and curricular paths were derived (Appendix A). .

B. Student Reguirement Variables

There are several different tvpes of students in the
Masters program: full-time day, part-time day, full-time night, or
part—time night. Each group desires classes at different times of
the day. The part-time day students, primarily married women, prefer
classes dufing thg time their children are in school, while the
persons who work during fhe day require late afternoon, night or
Saturday classes. When these two groups wish the same course,; a
tug-of-war results because what is offered for one group will not
be convenient for the other. Since he can usually attend either
day or night courses, the full-time day student is the most flexible.
It has been the School's practice to register day students for some
niggt courses, in order'to unify the student body.

Course configurations of students enrolled in the School
from September, 1963 through June, 1965 were studied in an attempt

to discern how past schedules had been exploited by full- and part-

., time students (both night and day).

The distribution of students entering the School by time

of year was as follows:

VNumBerVofrstddents
Term Entered ” Fuil-ti@e'-  Part-time
Day | Night pay | Night
Fall 7 146 | 17 1 61 99
Winter 7 . 15 12 28 43
Spring (half-term) 122 4 1 30 | 28
Summer (half-term) | | 54 | 6 3 1 7
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The digtvibﬂtibn of students according to aumber of

tarms taken to complete masters degree requirements was as followss

Number ~ Number of

of Terms . , ~ Students
2 —— 5
3 o 90
4 [ —— 57
5 S 25
6 mmmm e ———— 29
R 17
8 R — 7
, 9 e 1
10 mmmmmm—————— 1

A
From these data, it was obvious that a significant percen-

tage of Euil- and part~-time, day and night, students had been accom-
'modated and, presumably, ﬁnuld have to be accommodated in the same
approximate distribution in thevfutﬁre. |
However, in order to determine how students might register,
given considerable latitude in choice of courses and in schedules,
a trial registration was undertaken. The forms used were of two
types.
In Appendix B are shown the three forms which were ﬁﬁilized
to determine studént desire. The first,forMJ(Figure 1, Aﬁpendixln).isv

the Student Time Selection Chart. The purpose of this form was to

determine grossly the periods of time when students would both be able

and would desire to attend classes. .The first half_of<this,form was
designed to elicit student reponses relative to the periods of

time when it would be imppsgible, for various reasons, to attand
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classes, both by time of day and by term, |

The second fnrm'(Figure 2, Appendix B) is thé Student
Library Interest Form. Its purpose was to~ (1) determine into

which broad area of interest each student would categorise himself;

(2) within that broad categnrization, to determine what special
interest(s) the student might hsvs.

‘The finallfnrm (Figure 3, Appendix B) is thé Student

| Gourss Determination Form. The pnrpose nf this form was to determine

what courses each vtudent had taksn in the past and was planning
to take in the future. The courses are listed for a period of eight
consecutive terms, with "N's" signifying night classes and "D's"
signifying day classes. In order to place some initial constraints
upon the selection of courses, a round-robin schedule of classes
was hypothesized. This schedule was developed as a result of analyz-
ing the comments and suggestions of faculty and after investigating
the hisrorical patterns of class selection which had been exhibited=

by students who had completed the masters program.

| : The function of the three forms in Appendix B, when taken

together, was to provide some initial correlations between classes,

library major) who requested partichlar classes in pafticular sequences.
The purpose was to develop a ssries of time and course offerings
which would adequately serve the needs of the student body within
the constraints of faculty availability.
Appendix C, Questionnairé Forms for Mechanized Acqounting
and Scheduling of Students fnrough the Use of the:Beekley InSite

Device, contains the two forms which were utilizéd in collecting

information relevant to gpecific course and time dssirés by'the student

[ ' ~terms, and hours offered, and the types of students (by their




body. The forms were designed to cnrrgséend to the matrices used

by the Beekley InSice device, so that data could be transposed easily
during punching of InSite tapes. the first form (Figure 1, Appendix C)
is the Currxent student Course-Time Desires Form. The purpose of |
this ferm was to elicit specific responses from the student body

as to the precise‘course and tiﬁe’conf@gurations which each would

have selected had all courses for thatiparticular term been avéilable
at all hours of the day. Across the tap of the form are listed

those courses whxch were offered during the term under investigation,

commencing with course LS 100 and ending with course LS 382.
t.

At the right—hand‘side of the course matrix appear the potential'starcing

hours. They begin at 9:00 AM and increase by anremenCS of one
hour through 7:00 PM. The students were asked to indicate their
selections by placing an ng" in the appropriate block(s) at the
intersecCioﬁ(s) where the desired courses and the desired starting
hours met. ' |

The éecond fétm-(Figure 2, Appendix.C) is the Future
Student Course-Time Desires Form. The purpose of this form was to
determine the precise classes which the current's;udent body planned
to take during the next three trimesters, within the given constraints
of three pocential time periods. These three CLme periods were
broken down as morning, afternoon, and evenmng. ‘As with the prior
Eorm (Fxgure 1, Appendxx C), potential aourses are listed across the
top, begxnnxng with course 100 and endxng with course 290. At the
extreme right-hand edge of the form appear the letters ', "A", and
Wg", These stand for "morning", "aECernoon and "evening

At the extreme left of the form appear the words "summer", "fall",

and."wxnger . These represented the next three terms 1n ‘the GSLIS
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curriculum. The students were asked to select those courses which oo

they planned to take during the next three terms and mark an "x"

- at the appropr;ate intersectxon where the term, caurse, and time

met. The purpose of this form was twofold., It was used as a check

to determine if histcrical patterns were still holding true for

the current student body. Second of'all, it was used as an aid

in det ermxnxng 'what specific courses ought to be offered and at

N R

what general times during_the day for ensuing trimesters in the

Graduate School of Library and Information Sciences.

| .
r | Appendix D, Summaries of Questionnaire Forms, contains

the summaries and data for the preceding forms utilized as data

collection devices, The results of the student time selections in-

g the current student bddy in the Graduate School

of Library and Information Sciences, the preferred class hours were

Monday through Friday from 9:00 AM to 12:00 noon. Second preference

was from Mpnday through Friday from 1:00 PM to 4:00 PM. Thirxd

preference was Mpnday through Friday from 6:00 PM to 9:00'PM,-

with Saturday from 9:00 AM to 12:00 noon being selected as more

riday from 4:00 PM'to'G:OO PM,

L

|

?

[ digated that, amon
h

|

|

|

! preferable than Monday through F
)

|

which ended with the lowest rating. As expected, when analyzing
| the txmes during which it was impossible for students to attend,

there was a high correlatlon between ‘the most frequently selected

"1mpossxble“ time period and the least frequently selected "pre-

ference“ (Monday through Friday from 4:00 PM to 6:00 PM). A summary

of the results of the time preference and possxbil;ty survey appears

in.Appendix D (Figure 1).
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The ‘second form (Figure 2, Appendix D) is a eummary of
the Student Interests. It indicetes that, of the students who
responded to this questionnaire, cataloging and reference were the
two most frequently selected areas of libramy work. At the same
time, approxxmately one sixth of the respondees indicated by selecting
"undecided" that they had not yet made a2 determination as to which
area of library science most appeaied to them. |
The evaluation and reduction of the data accumulated

from the Student Course Determination Fcrms is given in Anpendix D,
Figure 3. It is interesting that relatively few students were

able to predict desired courses more than twovterms into the future.
Also, it was interesting to note that when both day and night sessions
of the same couree;were offered, the day course was far more popular.
When the eane classes were offered both at night and on Saturdays,
the evening seseion-was usually selected in preference to the
Saturday'eession. From this, it seems reasonable to suggest that
student preferences are generally in the order "day?, "night",
"Saturday'", in descending order.

" The results of the survey of current and future course

time nreferences are given in Figures 4 and 5, Appendix D. As
: their preferred pericd forlattending a course, 126 students selected
" the earliest morning starting time,l9:00. 52 individuals selected |
10:00 AM. There were scattered'results'throughqut the rest of the
day, with the 2:00 beinguthe.nentlmost popular time for attending
classes as far as daytime students were concerneda However, since
many students hold daytime jobs, 120 seiected 6:00 PM as the optimum

time of the day for attending class.

.
.
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In examining the results for future student requirements

(Figure 5, Appendix D), morning classes again proved to be the | | :

most favored, with night sessions rating second, and afternoon ' %

beinglselected as the third, or least desirable, time of the day
for attending classes.
With the‘three-term projection into the future,.results
of this investigation upheld preliminary results developed from - | | ﬁ
earlier questionnaires in which there ~as a deterioration in the
ability (or interest) of students to predict future requirements
as a function of time span from the current term. Thus, there were
416 projections for the winter term immediately following, 265
‘projections for the spring term of the next year, and only 146 pro-
jections for the summer term thereafter.
In tth connection, it is interesting to note here that,
although it had been generally believed that the summer term was
attended most heavily by students who were unable to attend at any

other time of the year, the results, as cited, negate this contention.

C. Proceseing of Data Via InSite

While it was a relatively simple task to reduce the data
on the previous questionnaire descriptively, it would have been
an extremely time-coneuming task to attempt to determine how many
total student schedules,lor how many portions of student schedules
(historical, current, and futnre) vould have been fulfilled if the
hypothesized round-robin schedule were matched against the desires
of the students. In order to perform this task, the'Beekley InSite

device was utilized. As has been explained the InSite device works

on a peek-a-boo principle through the automatic scanning of sets

&
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of punched Mylar tapes. The operating phiiosophy behind peek~a-boo

processing is that, if all the desired criteria are met, a light

gsource will he able to penetrate through holes punched in the storage

media (the My;ar tapes) and result in a printout.

B -

v - B
s - —

In the investigation on class scheduling, a number of tapes

were prepared for simultaneous overlaying and progessing; One of

-
-

these tapes contained both the current schedule actually used and the

proposed round-robin schedule for future terms. A second tape was

- P o S Y m

prepared from the Current and Future Student Course Time Form. This

second tape reflected, on a student-by-student basis, all of the course

and time configurations which had been individually.selected. A third

tape, which was generated for the purpose of this investigation, was a

student prerequisite tape. In ﬁhé cénsecutive scheduling of students,

it is not only necessary to determine what classes are desired during

what terms but, also, to assure that the student would take these

courses within prescribed constraints. Consequently, use of the *
prerequisite course tape was necessary to assure that prior requirements

would be ﬁet in proper sequence.

The master schedule tape was prepared in the following manner.
Eight frames of tape (10 x 10 matrix each) were required for one com-
plete recording of the present and future master schedules. Each
schedule was repeated ten times along the length of a single tape, in-
volving the use of eighty 10 x 10 matrices, or Frames.

In order for theiInSite device to compare student desires and
master schedules, a'Sgcond'cape was prepared én which the same nﬁmber
of frames was assigned per student as were assigned to each represen~
tation of the total mastgr schedulg. Consequently, each proposed

student schedule required eigﬁé'lo x 10 frames of tape and was punchéd

into the second tape.



1f a student had developed his proposed schedule and had
.taken prerequisices into account, then, che‘positign corresponding

to the course he wished to take, on a third prerequisite, tape, was

" punched out. If, however, the prgposed student schedule .did not take
prerequisites into account, then, the position corresbpnding to the
desired course on the prerequisite tape was notAnotched. The logic
behind this is as follows: if prerequisites are met (and the

proper hdle is punched out-on the prerequisite tape), then, matching
against the master schedule tape could proceed withouc interference.
1f, on the other hand, prerequisites are not met, then the lack of a
hele in the prerequisite tape would automatically negate the proposed
schedule. As with the school schedule, the prerequisite tape occupied
eight 10 x 10 frames per student.

One of the variables under consideration during
this investigation was that of the expenditure of
time in entering data in machine-processible form.
On the average, ten punches could be entered on
tapes per minute., Each student in this inves-

‘ tigation requested an average of seven courses

~ (scattered throughout the eight possible matrices
per student). Consequently, with set-up and
initial seeking time, slightly in excess of one
minute was required for punching the proposed
schedule of each student. With 149 students par-
ticipating in this phase of the investigation,
punching of the student schedule tapes required
approximately two hours and forty-five minutes.
Preparation of the student prerequisite tapes
required one additional hour.

The time required to punch the entire master
schedule ten times in eighty frames was approximate-
ly three and one half hours. Once the tapes were
punched and verified, they were brought to the
InSite device for running.

The operation was as follows: master tape,
student desired tape and student prerequisite tape
were aligned; the counter was set to its starting
position and an initial run performed. " Once
_eighty frames had passed by the sensing head, the
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tapes were mechanically rewound. Next, both
the "student desire' tape and the studeat
prerequisite tape were slipped manually eighty
frames in advance, and frame number eighty-
one of these tapes was then aligned with frame
number one of the master schedule tape. The . )
tapes were again processed and slipped an ad- |
ditional eighty matrices so that, on the third run, . j
frame number 161 of the second student tapes was
then aligned with frame number one of the master
schedule, This operation was repeated until all

the student schedule tapes and student prerequisite
tapes had been processed. On the average, ten
students were processed in two and one half minutes,
so that the entire processing or "searching" con-
sumed only thirty seven and one half minutes of time
for the 149 student schedules involved in this por-
tion of the investigation.

2 i
;
.
Y
it
} 

The results of the runs were as follawé. On the current
trimester basis, in which 149 students were given the opportunity
to select any normal starting time within the day for any classes
being taught during that particular term, 74 students' requirements
matched the existing schedule completely. An average of 2.22 course
selections were made.

On the other hand, 73 of the 149 student schedules failed
to match the existing schedule. For this group, the average\number
of course selections pér student was 3.26. Of these, 1.23 course
selections were acceptable, while 2.03 per studenf did not match the

master schedule.

The range of requests for the remaining 46%, on the other

L]

hand, is so great as'to preclude the possibility of further adjust-

ment.

+*

In additioen to evaluating the current term master schedule
against unconstrained student course selections, the Beekley InSite
device was also utilized in comparing futuré student demands against

the propused,rouﬁd—robin schedule.




Of the 149 students involved in the investigation, not
all made selections in alll%ﬁcure terms; 142 indicated schedules
for the Wt term, 127 for t:hé second future vt:erm, and“77 for
the third future term. If the responses were separated now by
terms and success in scheduling was now construed not as meeting '
the requirements of all'courées selected in all future terms, but.
as ﬁeeting the requirements within any given term, 47 student future
term schedules matched the prupogéd-géhédule'at some point. With
346 student schedule selections (142 for the first terﬁ, 127 for
the se;ond, 77 for the third), the 47 matching schedules represents
only a 13.5% success.

Looking at the results from another point of view, the
142 students who made predictions for the first future term selected
a total of 420 classes for an average of 2.95 classes per student,
The 127 students who made selections for the second future term
chose 251 classes for a 1.97 average per student. The 1.83 average
class selection per student for the third future term was based
upon 77 student schedules and 147 selected classes. A summary
of results is given in Appendix D,.Figure 6.

It was obvious from these results that some alteration

of class schedules for future terms was required. But this re-

scheduling could now proceed on the basis of an expression of student

desires and in sufficient time to permit adequate planning.
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As a result of the class scheduling investigation, infor-

mation has been gathered regarding the processing of student schedules

using the peek=a~boo principle, in general, and the Beekley InSite

device, in particular. In its present state of development, the InSite

hachine'cénﬁeniently handles only the matching operation. The

mechanism for recording information into tapes, because it is physically
appended to the searching mechanism and because a convenient keyboard
is not yet available, limits the effectiveness of this application.,

In order to alleviate this problem, consideration should be given to

designing a punching mechanism which is both physically removed from
the processing instrument and which can be utilized directly by students
so that they might prepare their own schedule inputs. |

While the numeric printer in the pfototype device has the
excellent quality of being able to keep pace with the 50,000 items-
per-minute processing speed of the Beskley system, the form and
content of its output, és currently configured, is difficult to
apply directly to problems relative to class scheduling. Consequently,
a prerequisite of successful application would be the development of a
printing mechanism which would be capable of graphically representiny

the results of the internal processing. Such a form is given in

| 13

Appendix E, Figure 1.

In addition to providing printed visual output, it seems
reasonable to expect the provision of an interface between the schedﬁl-
ing operatian and Euture»piocessing steps. 1t is noc*inconceivable
that a machine-readable éutput of the schedulingroperation, whether in
punched cards, punched paper éépég‘or on magnetic tape, might serve

directly as the input medium to other student record processing
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- activities, sﬁch as grade reporting. In Appendix E, Figure 2, is
given a student scheduling machine-readable output form wh1¢h -
hypothesizes what a punched card, prepared by the peek-a—boo device
for future processing, mighﬁ look like.

A factor which warrants'future investigation is the
devélopmenc‘of an idealized real-time class scheduling activity.
It is possible to hypothesize an operation in which all student
adviéors will be available to approve and make suggestions relative
to a particular student's cﬁrriculum. Once approved, the student
would approach a remote console through which he would indicate the
numbers assigned to the classes which he has selected. If all his
selections are available, a form will “a generated automatically;

and it would list the courses, the hours, and the course locations.

If a student's curriculum fails to be scheduled completely,

a message would.be printed out on the remote console which would
indicate the courses which were no'longer available. The student
would then be required to discuss alternative selections with his

advisors. A simplified flow chart of the hypothesized procedure is

given in Appendix E, Figure 3.

B > o

eh e

e s o T gt RN I R k- & - S N




Lo MY

-28~

GOECLuééqnﬁ

yI.'
l This invosﬁigation was intended as a preliminary orobe .
'iotoothe problems inherent in applying a peek=-a=boo approach to
closs scheduling. Prinoipally because of the design limitations
of the prototype Beekley InSite devxce in its current configuration,

i
~ the objectives of the class schedulxng study were only partially

'met. While the results have tended to confirm the usefulness of
peek~a~boo processing to scheduling, it has neither adeQuately

proven'br disproven the potential applicability of the In8ite device.

A
d The preparation of maoter schedules seems to be feasible

if there is adequate interaction between student body and the developers
of the schedule and if the master schedule adequately refleoos those
courses which the students have cited in preliminafy investigation.

The availability of a long~term1master schedule does eliminate much

of the need on the part of the faculty advisor for determining the
legality of the schedule and placos much of that responsibility on

the student. By the same token, if students are to assume this respon-
sibility, then it appears oecessary that some guidance or imstruction
be given, perhaps in the form of a'short programmed instruction

routine, which would provide the students with methods for making
alternative choices ghould their initial selections not be feasible.

This investigation has suggested that there is potential

for developing a direct relationship between the scheduling of

students and the succceding procedures of invoicing, developnient of
class lists for instructors, reporting of grades, maintenance of

historical student achievement téoords, etc., through the creation,

during the scheduling operation, of machine-readable records.

R - -
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Thg:g seems to bé a céﬁtihuing'nged for utiliaiug’law cost
meéhanical pggksauﬁag pProcessing in class scggduliﬁg and its allied
éperationg. Tézthis end, it appggﬁg;féﬁgggze to suggest that :hé
dewelopment of aﬁ adﬁaang, ototype electro-mechanical peek—gnboe
device be encouraged. .Tﬁis s&gtem would incorporate the features

of remote proéassing,;real time potential, and machine-processible

output records.
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Curricula Hypothesized for Various Specializatiéns , |

and Functions Related to Librarianship %
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LS
LS

LS
LS
LS
LS
LS
LS
LS
LS
LS
LS
LS
LS
LS
LS
LS
LS
LS
LS
LS

LS

100
110
120
121
122
150
180

5 185

205

206

211
219
222

223 .

224
225

3 226

231
232

233
234
235
236
237
238

239 -

252
253
255
256
261
262
263
264
265
267
280
281

282

" e31- | | }

Course Numbers and Titles

Introduction to Librarianship
Orientation
Collections Development and Use

‘Collections Development and Use (Selection)

Collections Development and Use (Reference)
Organization of Library Materials
Principles of Library Administration

" Instructional Materials Centers

History of the Book
History of Libraries
Methodology of Research h
Individual Research o
Materials for Children
Materials for Adolescents
History of Children's Literature
The Materials Based Curriculum
Storytelling
Collections Building in the Humanities and Social Sciences
Reference and Information Services in the Humanities
and Social Science

Collections Building in Science and Technology

Reference and Information Services in Science and Technology
Government Publications

Serial Publications ,
Medical Literature and Libraries

International Library Services and Resources

International Education Documentation Services
Technical Processes .
Special Problems in Cataloging and Classxflcation ‘“
Rare Books &
Critical Bibliography

Mechanized Information Retrieval

Specialized Information Centers

Mathematics in Information Storage and Retrieval

Computers and Information Retrieval

Data Processing and the Library .

Languages for the Library and Information Sciences

Library and Information Systems Development and Cooperation
Problems and Current Trends in Administration of berary
“and Information Centers

Library Architecture




.Suggested Course Number Configurations

Public Librarian
110
120
150
180
261

252

236 mm—256™

School Librarian
110
120
150
185

26

222

223

224
225

Chiidren's Librarian’
110

120
150
185

222 223

e and Universit
110
120
150
180

Colle;

233
234

: 82 62
- 255

Special Library
110
120
150

180
ann—;ﬂ""‘z6l~h‘5---.
23 233

232‘"“‘-~.~_ | 234
| 264

| 265 w—_ |
256n-"*f"'—- l fﬁh"“'-252

236
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Functions

Acquisitions
. Cataloging
Reference

Administration
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Suggested Course Numbers and Configurations

Acquisitions | Cataloguin

110 I 110
| 120
150
180

2?1

252

233 e
2394

Administration

110
120
150

180
261

l
236 - 282

204

232
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RAME : AREA OF INTEREST

Please circle the courses you have taken or plan te take until the awarding of the M.L.S. degree, ocbserving the time codes an
tutorial credits. . ‘
. Fall, 1965-66 Winter, 1965=-66 Spring, 1965-66 Summer, 1966 Fall, 1966-67 Winter, 1966-67 Spring, 1966=-67 Summer, i

m 100 N 100 K 100 K 110 D 100 K 100 N 100 ® 110 D
| 110 D | 121 N 120 K 150 D 110 D 120 X 150 N 120 D
120 (I) B 122 B 180 B 185 D 120 D 180 D 180 N 211 LA
120 (II) K 150 N *206 ‘D 219 150 D *205 D 185 8 219
- 120 D 180 D 211 1A 222 p 180 K 21¢ #*206 D 222 b
150 D 185 S 219 223 D 185 S 222 D 219 223 b
180 D 219 . 222 W *224 D *206 D 223 N 222 N %224 D
%206 D 222 LA 223 D 225 D 211D *224 D 223 D 225 D +
219 *224 D 225 S %226 D 219 225 S . %226 LA *226 D
222 LA *226 N 231 N 232 N 222 X 231 D 232 D 232 N
©  2:3 D 231 D 232 D 236 § 223 1A 232 N 234 N #236. D
" 25 232 D #236 N 237 R %226 D 233 N *236 N 237 N
*226 K 233 D *238 D 239 D 231 8N 234 D *238 D 239 D
331 D 233 N #239 LA #253 D 233 B #236 D #252 D #253 D
232 D 234 S *253 K 262 K 234 N 237 N 261 N 261 D
234 R 234 R 256 D , *282 D #236- N 239 D 263 N *282 N
- %238 D 237 N 261 N *238 D #253 D . 265D
*253 D *252 D 263 N . B %252 K 261 D *280 D
256 D 255 D 265 D 261 N 262 N
261 W 261 D #281 D . 265 N 264 N
. 265 K 262 N *267 N *267 D
264 N | . %281 D
%67 D Figure 3. STUDENT COURSE DETERMINATION FORM %287 D

O
%280 D i : B~
| . =<




APPENDIX D

GENERAL QUESTIONNAIRE FORMS8 FOR DETERMINING BROAD PARAMETERS
OF STUDENT COURSE AND TIME BELECTIONS




naya

Student's name _

W

Chack the times when it is impefsible for you to attend classes:

Fall Winter Spring Summer
”mﬁ}%ﬂ;é;u S ——— S —
‘Mon.~Fri. 14 '
Mon.=Fri. 4-6
Mon.-Fri. 6-9
Saturday 9~12
I —— -
Reasons?
Check the times when yeu would prefer to take classes:

| #aii'”"“ Wiﬁt@f o Spfing :7

Summer

Mon.~Fri, 912

Mon.~Fri. 1“4

Mﬂn.-Fri. 4“6

Mon.=Fri. 6-9

Jaturday 9-12

What is your major area of interest at this time?

Figure 1. STUDENT TIME SELECTION CHART
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1 NAME:

Please check the one area of library work in which you are moat interested,

Acquisitions

Administration
College library
. Public library
. Bpecial library

_ Cataloging

College or university library
. Bcience
., Humanities
— Science and humanities

. Information sciences

_ International 1ibrariansh%p

Public library
| o Science
. Humanities

_. Sclence and humanities
_. Children's

Reference

School library
_. Elementary
. Secondary

- e T TR T TR B e

Special library

Science

Humanities

. Science and humanities

Undecided

Figure 2. STUDENT LIBRARY INTEREST FORM

&




APPENDIX C

QUESTIONNAIRE FORMS FOR MECHANIZED ACCOUNTING AND
SCHEDULING OF STUDENTS THROUGH T'IE USE OF THE BEEKLEY
INSITE DEVICE




Tt plan to better fulfill the needs of the atudent
_ : duate School of Library and Information 8ciences, the University of

Pittsburgh'e knoyledge Availability Svstems Center is examining the scheduling of
‘ both course offerings and timas schedulad for the various classes.

In order to aid in this investigation, will you kindly £ill out the form
below in accordance with the following Instructions, :
(1)  From the courses sted across the top of the card, select those which
you would have taken this terp had thev

all beon avallable at the hours
you degired. : ‘

2)  Frem the "starting hour" column to the right of the card, determine what
' would have bheen the optimum star

ting time for the courses you would ———
have selected,

(3) Mark the block where the desired course number and the desired starting time
intersect. For example, if you wished to take course number 180 art
3:00 p.m. in the afternoon, vou,would find course number 180 at the top
of the card, and 3;00 P.f. at the right of the card, and mark the block
~where the two intersect. . ,
By the same token, 1f vou wis' od (o rake course number 232 at 9:00 a,m,,
ou would find 232 at the top of the card and 9:00 a.m. to the right of
the card, and mark the block where these two intersect,

I
e

s
A5 IAIRISTYIYIA 141414 12131 21313314 1512 1. 4108 Loy A\
142 Oﬂggizm,@z ;é:Z,.Z:él : ofof2jg “>
B L ';  1 l j LI !4  :;3,: i 17‘77 : 'Ckpg !
i Lyl BEL ,‘SJ?CO i
AU RE AR UHNL ¥ i | 11:00 I
| | - | N 7!0 #
‘ - - b ,.:. '; Y .
o 11 ' L j‘ -+ at = : | i
‘ 'WN / :s.
A . g;
Would you now kindly fill out the form on the following Page in accordance ;
with the suggeste

d course configurations for your particular "major" area.

Figure 1, CURRENTVSTUDENT COURSE-TIME DESIRES FORM

¢
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(continued)

Flgure 1.



Now that you have develop@d an optimum schedule for the current term, you are
being asked to help design future schedules for the Graduate School: of Library and
Information Sciences,

On the form below are listed all the fifth year courses which are available
in the Graduate School. These courses are listed across the top of the card,

To the left of the card are listed the next three terms during which courses
will be offered in the Graduate School of Library and Information Sciences.

(1)
1(2)
3

the first is for the summer session, 1966
the second is for the fall semaster, 1966
third is for the winter semester, 1966-67

To the right of the card, there are three time period breakdowns for each

semester,
(1) M = a morning class *
(2) AN AfLEYNO0ON € lAS S s rt———————— —————————— —

PN

_ o _ 777(3) 2 an evening coursq e
A AL R2I212202 121202)20 ' 2220
g112§58§000 1i21; ? AL B
011/1]2lolol5l4 516 124
?;llnullll 10 nl I 1 __g
Jintainnininiuiainial] pinlajeininin] LK o ulelaffs
i*annlnu'ﬁ With *?n Ul 0luln _%%&m
L’ LTI ), #l S At 3 SRR L DL ALILIL 1A
Lilaininlolalnlale dnialeieiolalnlnlellilalalalelninulaloinlalelalslll]
rﬁ@uunannaa N mgntllyuﬁiing‘ﬁj RiElnln e B,
gﬁugnnnuaa aa{njninielolelalooln]nlalulaln uﬂnhﬂm%
%ﬁ“&“iﬁ&f’i’g’g*’“ .2,3 "‘"“tﬂ P o 'B 'fm.z’%;&m?""" !f - ' "5 9 "! "' . "

In order to f111 out the form, first determine tha courses you are p anning to
take in these next three semesters. (provided you will not have been graduated at an
earlier date). If, for example, you wish to take. course number 100 in the summer
half term in the afternoon, you would locate course number 100 across the top of
the card. You would then find the section for the summer half term, 1966, and
within that section the afternoon time period. Where the afternoon session for
course 100 in the summer half term lines coincide, you would mark the appropriate ~
box with an X.

If, in addition, you plan to take course number 238 in the fall term in the
evening, you would find 238 at the top of the card, the fall term in the middle band
of the card and then, finally, the evening hour for that term. You would then X
this block. The same criteria holds true for the winter term, seeweem —

In accordance with the above ihstructions, will you please select the courses
you desired to attend for the next three terms, and X your desired choices on the
form located on the following page. We will endeavor to develop a long range

Figure 2. FUTURE STUDENT COURSE-TIME DESIRES FORM




Thank=-you for your cooperation.

schedule of courses which will reflect your expressed needs.
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APPENDIX D .

SUMMARIES OF QUESTIONNAIRE FORMS




Check the

times when it is impossible

for you to attend classes:

Fall

Winter

Spring

Summer

“on,=Fri,

Bl
3
i~

A‘"U”u-Fri L

Mon.-~Fri. 4-6

Mon.-Fri. 6-9

Saturday

9-12 |

L (3699

58 (39.4%)

vs (3777

00 {3852 %)

52 (14 12)

5 (330%)].
0 (352 %)) 5

34/ (2007

178 (453 %);

04/ 14)

o (25 $7)

Yo (7:07%)

60 (5$2%)

38 (224432 (1g87)

A (27 77)

9-12

.-‘. 5 e 7%)

4l (2 4. T8

54 (5/7%)

52 (3057

Check the times when you would Eréfer to take classes:

| Fall

Winter

Spring

Summey

Mon.~Fri.

Mon.~Iri.

1-4
blon . "’Fl"i . 4"6

Mon.-Fri. 6-9

Sutufday 9-12

9-12

156 (9.7%)

10 (944%)

{4157

g ( 783720170 (oo 7o) |
\7( 59 17h 8L (50 Al 50 (izﬁg} 8 (341%)]
/8 (o5 o (58%)

24 (M%)

0 (23464} 3¢

72 ()]

70 (4 )

79( 436 %)

54 (31.7%)

20 (J/ (%)

240141 %)

Figure 1.

38(;,2'7%)

SUMMARY:

STUDENT TIME_SWLECTION CHART--NUMBERS AND PERCENTAGFS :




>

NAME?

Plaase check the one area of 1ibrery work in which you are most intorested,

(

-
f:z{)
e

_Acquisitions

Administration

() Colleze library
 __ Public library
_ Special library

Cataloging

College or univérsity library
(3, _ S8cience

—(/3) _ Humanities

" /:)  Science gnd humanities

. Information sciences

_ International librarianship

Public library
- Science
(5) __ Humanities
—___ Science and humanities
(%) Childrén's

Referaence

Scheq@‘libfary
(5] Elementary
_/7]) __ Secondary

Special library
(C/), Science

(/¢ ) Humanities !

. 3) ___ Science and humanities
Undecided

Figure 2. SUMMARY: STUDENT INTERESTS
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Figure 6. SIUMMARY OF STUDENT-TO-MASTER SCHEDULE MATCHES

Number of gtudents Pﬁrtieipﬂgingnao-qggsa--ncgodgulég;

Number of Current Schedules .
Mﬂtﬂhing Master scheduletnﬂottnill!QlllQlQQQQ!QQ 74

Number of Current Schedules
not Mﬁtching Master Schedul@.ssssesscosnnannnpen 73

Number of Students nﬂt Respﬂndingou-qgn.anlqnnanug ,2

Average Humber of Classes Requested
per Student which Matched
SCthUlESqanooocsusonuoouqnguncon:c;qooq;uo-np-o 2@22‘

Average Number of Classes Requested
per Student which did not Match ‘
fSCh&du1§5nngalquoqooﬂcatl-!aunt!anqocfnqunonnn .3026

Number of Students Providing :
Future Course Requiremencs...........‘..........142 for first future term
‘ . 127 for second future term
77 for third future term

Number of Future Schedules °~ ‘ L
Matching Proposed Future o
Master Schedule During at : ‘
least One Termoqunlngogooouo.nouq-onccocoq.qnu-o 47 = 14 matching fixst term
25 matching second term
8 matching third term

Average Number of Classes Requested
per Student which Matched

Schedules-.....-.-..-.;.-a.-.-.--w.-.........-..

3.00 for first future'term
1.32 for second future term
1.75 for third: future term

Average Number of Classes Requested
per Student which did not Match ‘
ScheduleS...-,...-..--...e...-....-.......-..... 2&95 for first’futur@ term
' 1.97 for second future term
1.8

1.83 for third future term
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ACTIVITY

STUDENT
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AVATLABILITY

ALL
.COURSES
OK?

SCHEDULE OF
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CHOICES

OPERATION
-\ ENDED
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Figure 3.

REAL-TIME CTASS SCHEDULING SYSTEMS DESIGN
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STUDENT NUMBER
1-10

! ' ! " L

| [ | DATE
11-16

COURSE NUMBER ONE
__17-21 -

COURSE NUMBER 'l‘WO
22-26

COURSE NUMBER THREE
27-31 o

COURSE EUMBER FOUR
' L 32-36

COURSE NUMBER FIVE
37-41

~
COURSL NUMBER SIX B
42-46 )

" COURSE NUMBER SEVEN a
4751

COURSE NUMBER EIGHT |
COURSE NUMBER NINE
5761

COURSE NUMBER TEN
6266

COURSE NUMBER ELEVEN
8771 '
TOTAL CREDLTS 12713

_ STUDENT SCHEDULIRG MACHINE READABLE OUTPUT FCRM

.-
e

'SCHOOL OR DEPARTMENT
74-79
CARDCUDE 80
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