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ABSTRACT

Librarians have used ‘use’ and ‘user’ studies as
wmanagement techniques for improving and ensuring
>eff76tive provision of information to thé‘useré. Many
of these studies éﬁuate circulation statistids with the
- o - use of documents. "The book-charge data are merely’a

representative of finding something of interest in the
. A .

-

- documents, and. may not constitute 'use’. The primary

.focus - of this  research study -is’ to investigate and

. . . - megasure the uge of the documents by-'a specific group of

§ » ‘users. Users are defined as the'undergraduate students
in twq academic institutions and documents are the books

< that are borrowed by the students from the library

gystems. v :
[} .

. L]

“Meier's item-use-day, Hamburg's exposure time, gnd

£
§
and measure ‘use'. Two types of data were used:
o ’ diachronous_data ‘were gathered by the diary method and
g
b
{
i
{

-

synchronous data  were collected by the

interviews. The results of the study show that: °*

. - The cumulative distribution of book-use is. of a-

linear-log. type, similar in shape to a Bradford type

1
¢

<

. . iit

Kantor’s_contect‘time‘ were utilized €o operationalize’

telephche-




.
0

distribution.
-~ The distr;butlon of contact times over retention
period is stationary.

- The contact time frequenc& distribution belongs to a
double parameter gamma distribution. )

~'The average contact time from a diachronous sample may
be approximately estimated from the average.contact time
from a synchronous sample. The average total contact
time per book is about twice the.average daily contact
time per book for the undergraduate students of the same
universityu‘

- Contact time does not depend-on the students’ major
area of stu&ys b ' '

- The average wor median total contact times per student
per twentyffoué hour period are not significantly
different between two academic institutions.

- Centact times are independent from the subject

éoncentrat;on of* the books, or the purposes for which
* 4

they are borrowed.

Some of the implications of this research study for

.the library managers have been discussed.

Py
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A great body of professional expertise
has been developed, the general aims of
which have been to improve the provision
of books and to facilitate readers’’
access to books. At the point where the
reader and the book come together, it has
been the librarian’s habit “to leave the
happy pair and tiptoe quietly away, like
a Victorian novelist.

. Frank Hatt
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CHAPTER I

INTRODUCTION

Tﬁe'informat1oxi>é§plos1on of the past few decades

[} \ ) G ,
iplying }péf/;;ﬁblems of managing

has resuliéd in mul

today's 1ibrarieszg Infqymaé%éf;"entres and libraries

i ~g,, - .
havé become mdTre CSQpleiﬂ;daces. requiring sophisticated

~ie— . Y . .
management techniques for their efficient functdoning.

Decisions have to be made, based on the available data,

.

to ensure effective provision of infoématxon\to users.

Use and wuser studies have assisted the managers of
information < centers an - libraries  : to test and

operationalize various decision options ‘available to
.. ’

them for the:r particular environment. Jain listed ‘over

A Y * . v
ffve hundred such gtudxes‘1n 1967, datxngxpggg as early
as 1933.! A more redent source annotated éoxej than one
- \:}~ ’_““

hundred journal _articles published in the United States’

and Canada between 1960 and 1983 on the subject of “use

v

t4.K.Jain, A Statistical Study of Book Use
Supplemented with a Bibliograghz’df‘Lb&?égx, Use Studies

(Lafayette, Indiana: Purdue University, 1967).

.o

IR

srda
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paiterg;“ alone.! Many of these studies h;ve been based
oﬁ user surveys, . circulation giafistics, and other
similar data.

One of ®theg nést‘c!ted and conpreheﬁsive studies of
use and ugers is by Fus;lé§ and é%mon, who utilized

circulation statistics in a research library to answer a
"fundamental question™:?

E—

* Will any kind (of ' statistical procedure
predict, with reasonable acolracy, - the
frequencies with which groups of books with
defined characteristics, are likely to be used
in 8 research library? . »

Since that study ' was conducted,” many more have

appeared with the same objective. However, with

computer technology., .;echniqués of data collection and
analysis have :grown -'thenendouély'. in . their
sophistication. Morse¢ and Chen3 uéed more cdnpléx

1

mathematical and‘:stat{sfical tools to analyze a sample

-

s N »

1David F. qfi,' Circulation,' Iqteriibrarz Loan,
Patron Use, ion  Mainten gSanta,Barbara,

a
Calif.:_f,C:fiip, Inc., '1986).

. .
- .

_#Rerman H.Fussler and Julian L.Simon, Patterns in

. tgg"bgb?:of'géoks in Large Research Libraries (Chicago:
.ﬂnggg?Ugi ersity of Chicago Library, 1961}, p. 4.

pe

" 4P.M. Morse, ggbrafz ngect;venessf A Systems
Approach (Cambridge, MA: The MIT Presa, 1968). .

5C.-C. -Chen, Applications of Operaiions Research
Models to Libraries: A Case Study of the Use of

Monograph in the Fra . _Countwa brar of

Medicine, Harvard University (Cambridge,- MA: The MIT

Press, 1976).

.
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of the circulation data. Recently, Ravichandra Rao®
wrote special computer programs to fit more than ten
different theoretical distributions to circulation data

from: university:- libraries in Cansada. Beheshti and

. Tague? manipulated over 1.2 million book tramrsaction

records to test a proposed model of book use, and

‘Burrell' has been testinx different distributions on

publxc library book-charge data.

A 4

Circulation data also have been used to determine
directly the availability of materials and measure user
satisfaction or frustration. Bucgland’syconprehensive
study: dealing with 'book availability used circulation

statistics from various universities with different loan

-

.polticies to ,determine the rate of regturn of books,?

. , .
Another study measured user frustration by comparing a

‘semester’ and a ‘four week’ 1loan policy utilizing:

& - . <
_ *1.K-. Ravichandra ' Bao, "Documegts ' and User
Digtribution - in Transaction Record of Canadian

University Librdaries™ (Ph.D. dissertation, University of

' Western Ontario, -1981).

.

. 'Jamshid Beheshti and Jean M. Tague, "Morse's
Markov Model ¢f Book Use Revisited,” Journal ‘the
American Society fog Information Sciggg 35 (September
1984) 258.

1

*Quentin L. Burrell, "A Second Note on Ageing in a
Library. Circulation Model: The Correlation Structure,”

Journal of Dgcugggtat;og 42 {June 1986) 114-128.

*M.K. Buckland v a ibrary
User (Toronto: Perta-on'Pre-a Inc., 1975)

.
s hd




. 4
. -l . ¢irculation statistics.!® Whether these studies form
. .
Y - the ‘bases of decisions regarding the length of the loan
4 . period or. predicting the use distribution of a certain

class of books, they all have one factor in common: they

equate circulation with the use "of documents. The
statistics generated by the boerrowing is m=merely " a-

representative\gilthe "expectations of finding something o7

R : . of utility or interest™ in the documents!!, and wmay not

- -~

constitute 'use’ from the document, or individhgl‘s view
point.12 - ' . . T

. Recently, -Qo;e researchers"ﬂavé raiée& concerns
about the adequacy of utiliz{qg circulation data alone
in conducting use and user sgudiesl Broadus states that
“most use studies. 80 far are rather ?lunt..‘ Our

. measurements are not precise enough- When s book is

checked out, what does that really say about uge?"1!?

g

PUTE S . S TCTURP N
-

. leT. Qaracevic,‘w. M. Shaw JR., and P. B. Kantor,
E\\ "Causes and Dynamics of User Frustration in an. Academic

Library,” College and Research Libraries 38 {(January
1977): 7+ C

11w, E. McGrath, "Relati;nships between Subject

Characteristics and Use of Books in a University

. Library” (Ph.D. dissertation, Syracus University, 1975},
. ) p. 19.

¢
gt oy o e

. ‘ $IN. Roberts, "Draft Definitions: Information and
Library Needs, Wants, Demands, and Uses; a Comment,”
] ‘ Aslib Proceedings 27 (1975): 312.

; 4 IR, N. Broadus, -“Use Studies of Library

. Collections,” Library Resources & Technical Services 24
. (Fall 1980): 323.

-—a &
{
.M’A—h-«»“’mﬂn~ PR




Brittain has raised similar questions:!?

very- little attention has been pa:id to what
happens to documents when they arrive upon-a
user’s desk. How long do users spend reading
* documents of different types” . . . How long
. do  users need to keep documents” Could the
information in them be supplied in more
efficient and effective forms. These, and
many other questions about the wuse made of
documents, have been almost totally neglected
_in library research.

The purpose of this. research is to measure 'use' of

RS-IPv N

the documgnts once they leave ;he library system.
'Since many different variables may affect the
*'y outcome of an explorﬁiqry research study such as the one
undertaken here, the parameters of ;he.study have been

limited to a specific group of users and documents.

Users are defined as undergraduate students enrolled in
general programs in a university. Documents are defined:

as glése_ books which the students can borrow from the

university library “system on a regular basis:
Therefore, the primary feocus of this research is to

determine the- patterns of book use by undergraduate

students in an academic library. .

14J. M. Brittain, "Pitfalls of User Research, and
Some Neglected Areas,” Social Science Information
Studies 2 (1982): 143.




1.1 Defining Use in Terms of Reading Process

When a book leaves tKe library system and becomes a
circulation statistic, is it really wused by the

borrouer?' Since ‘use’ must inevitably mean ‘reading’ a
document, a framework for investigating the reading
process had to be considered in this research, although
it was not directly used. : '

The main f&cus in readihg research in the field of .
education has bfiy on the acquisition and improvement of
readiqﬁ skills for the comprehension of texts.!? An
online search of the ERIC database reveals that out of

. 1
thousands of records on reading, less than one hundred

items deal with reading in higher education. The

majority of these are on reading difficulties
D

encounteréﬂ §yk college students and remedial
L 3
suggestions. - Defining what reading is has been‘the

subject of diseussion for @ome time!$, but some earlier
definitions indicate that it is a complex process. Horn

states:t!?

l3gee various issues bf Reading Research Quarterly,
Journal of Reading, and Reading Research: Advances in

Theory and Practice.

1¢J, T. Guthrie, "Meaning of ‘Reading',"” Journal
of Reading 26 (1983): 750-751.

1? cited.in . V., 2intz, The Reading Process: The
!

Teacher and the Learner (Dubuque, Iowa: Wm. C. Brown
Company Publishers, 1980), p. 14.
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reading includes those processes that are

- involved in approaching, perfecting, and
maintaining meaning through the wuse of the
printed page. Since there are many such
processes, and since each one varies in

degree, the term must be elastic enough to
apply to all the “varieties and gradations of
reading involved in the use of books.

In relation to developing reading programs for
children, Gates states that reading should “"embrace all
types of thinking, evaluating, Judgxng,A imagining,
reasoning, and problem-solving."t8

Reading has been the subject of study in other
disciplines such as psycholoéy, sociology, literary
criticism, and more recently, psycholinguistics. The
latter field is a combination of cognitive psychology

and linguistics which attempt toiyanaIYze and understand

N

the language and thinking process, including reading, as

it occurs in humans."1?
Different models have been proposed to explain the

reading process. Goodman suggests that:20

reading is a selective process. It involves
partial use of available minimal language cues
selected from perceptual input on the basis of
the reader’'s expectation. As this partial
information is processed, tentative decisions

18 cited in Zintz, p. 15.

1*Charles R. Codper and Anthony R. Petrosky, "A
Psycholingusitic View of the Fluent Reading Process,™
Journal of Reading 20 (December 1976): 184,

19Kenneth S, Goodman, "Reading: A Psycholinguistic
Guessing Game,” JoWrnal of the Reading Specialist (May
1967): 1€6-127. '
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are made, to be confirmed, repeated or refined
as reading progresses,
. /f"\

—epoprci

e

Smith states that "the fact that we are not aware
that this information [past knOWIédge] is available does

not mean that we do not use it.”?! In a recent work on

o the "Theoretical 1ssues in reading comprehehsion”, three
major disciplines of cognitive psychology, linguistics,

and artificial 1intelligence have been brought together

Y By oo o = et TV

to form a “comprehensive theory of the reading
process’. "1 They concluded that reading consists of:
anglyzing the text.%rom the letters tp the text as a
whole, pre-existing'lknéuledge of the readér. infer;ing
from the te;t by formulating hypotheses about the gist
of the texﬁ. and strategies for meeting the purpose of

reading. ’

In the field of library and information science, a

'é number of studies were conducted in the thirties and
tL forties 6n the impactland the social aspects of reading
‘ on the ieneral public. s Howevgr,'fhe recent research
t has been somewhat sporadic. An annotated bibliozqaphy
: 11Frank Smith, Und;rstahdini,readigg (2nd ed. New
13 York, N.Y.: Holt, Rinehart, and Winston, 1978), p. 141.

121Rand J. Spiro, Bertram C. Bruce, and William F.

. Brewer,  ed., Theoretical Issues’ in _ Reading
b Comprehension: Perspactives from Cognitive Psychology,

ol

Linguistics, Artificial Intelligence, and Education
(Hillsdale, New Jersey: Lawrence Erlbaum Associates,
1980), p. 3. : _ \

133, Karetzky, "“Reading Research and Librarianship
to 1940: An Analysis” (Ph.D. dissertation, University of
Columbia, 1978). )

’
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on user survevs of public libraries 1in United Kingdom

ligts only 126 documents publiéhed from 1900  to 1976
dealing with the subject of reading.?* The majority of
these studies are sociological 1n nature, dealing w:th
reading habits, the socio-economic background of the
readers and library users; and user satisfaction of the
library services. Other studies have focused primarily
on the circulation transactions and prediction models.
Frank Hatt has outlined a framework of the reading
process which may be wused as guideline in a readyng
research in the. field of library and” information
science. %5 Hatt states that. to define the reading

3

process six basic questions should be addressed.
4

1. Epo is the reader” the reader " has several
attributes which distinguish him/her from a non-reader,
mainly the following: literacy, access to reading
matter, time to read, ;nd>appropriate environment.

2. What does the reader want? A reader may be
aware bf his/her needs and wants and read towards
fulfilling these, in which case his/her reading is
calléd ‘ingtrumental’. Or, he/she may choose reading as
an end in itself, in whish case the reading is referred

to as 'terminal reading’. Whereas much of the past

tiMartin L. Ward, Readers and Library Users
{London: Library Association, 1977).

13Frank Hatt, The Reading Process: A Framework for
Analvsis and Description (London: Clive Bingley, 1976).
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research in the f:eid has emphasized the role of the
book and its effect on the reader, Hatt «claims that the
reader should be the primary -focus of future rksearch.

3. What 1s the text” Traditionally, librar:ians
have identified a book by some of its characteristics:
si1ze, number of pages, subject matter based on gome
classification scheme, etc. But other attrlsutes may be
used to classify a text such as: literary criticism,
distourse analysais, content .analy51s. readabllxty'

megasures, etc.

1. How do the reader and text come together”™ A

o™~

. reader may start with a general and vague question or

enquiry, the answer to which comprises several shelves
of books in a library. As the reading act proceeds, the

o ‘ scope of the original question becomes narrower and the

reader may proceed from brgwsing a shelf of btoocks to

O ik

browsing/reading a particular book, to a chapter, and a

paragraph which may provide him/her with a satisfactory

Ml T

answer. The main point is not whether a reader browses

“IA

the shelves or the catalogue to find a book, but how

TN

does he/she find a text which satisfies his/her needs
and goals.
5. What is the nature of the reading” Hatt states

that his outline is an expanded view of the nature of

s

-

the readihz_process as defined by some psycholinguists.
He summarises this process as the search for meaning in

the words and sentences, and the_. “prediction and the

T MR T YL
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matching of the text against the reader's

expectations.” In particular, he states that both his
and the psrycholinguists’ emphasis is on the ‘“reader’'s
store of prior knowledge, his goals, . and the

expecfatlons he brings to the text." 268
6. What ensues from the reading” Or "what does
the reader take away from the message”” has been

addressed in several different disciplines such as:

Literary cri}lcism. mass commuhication studies, and
informat1on7f{ow_ .studies. = Hatt describes . eleven
"patterns of exit from the reading,” that the reader
may choose. These patterns may be “applicable to any

kind -of reading act.”
Hatt provides a framework that may clarify some of

the complex conceﬁts involved in the reading act.

However, two basic obstacles hamper any ,attempt to

. v
conduct research on the subject of fuse' if it is
defined in terms of the reading ﬁrocess. First, there

is the problem of identification and definition of all

the variables involved,.from linguistic caﬁabtlitles to,

prior stored knowledge of the reader. « Secondfy.

-

operationalxza;iéﬁ of .the defined variables and data

collecfion will be an insurmountable task.

. B N 4
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1.2 Defining and Operationalizing Use

Defining and operationalizing ‘use’ have been the

subject of discussion in the research literature of

library and information science. The problem th

defining ‘use’ arises because the term is understood

P

differently by various individuals. Bookstein??, in a
study focusing on problems resulting from differing
interpretations of the term ’'use’ made by respondents to

questionnaires, states:

»

If people do indeed differ in their
application of the term "use” to various acts,
then, for example, two people whose experience
,in & library are identical may, when asked
about the extent of their library use, give
very different answers, although bofh may
sincerely be trying to cooperate with the
investigator.

-

Poe o In an attempt to bring conceptual clarity to this
} ,'. R }eseérqh field, Line distinguishes énonz related terms.
. ) ) . ' He defiﬂes what an individual "ought to have” as need,

what he/shée "would 1like ‘ta have” as want, what the

i : individual "asks for" as demand, and "what an individual

gctpa}ly uses” as use. In this context, "a use may be a

. ' satisfied demand, or it may be the result of browsing or

2

tTAbrahm Bookstein, "On the Complexities of Asking
Questions Difficulties 4in Interpretation of Library
Surveys,"” in Library effectiveness: A state ' of the art;
Papers from a 1980 ALA Preconference (Chicago: Library
, Administration and Management Assaciation/ALA, 1980),
- 35-43. ‘ ‘ :

P

™ ’ -
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accident (e.g. conversation) -- information recognized

L

.a8 a need or a want when received, although not
previously articulated into a demand." ¢ Roberts

elaborates on Line’s definition, stating that “only a

fraction of Satisfied Demand finally results in

Individual Use.”l{ .

Morss and Rich have attempted to distinguish two

definitions of use: instrumental and conceptual.

,Inszrunental use can be documented because the
inforlatioh, has a - direct effect on the wuser’'s
decision-making process, whereas with conceptual use
"one's thinking '[chanxesj about an issue, but it is not
possible to point to discrete data that led to.a
decision.” 30 Here, the authors are specifically
referring to wuse of information in policy making,
although their definitions may also& used in other
types of stud}es. '

>

A related problem is measuring or operationalizing

— prrr—

. 'use'. -A major shortcoming of many definitions of ‘use'’

is their inadequacy in identifying "when an information

seeking act, begins and ends. For example, does reading

‘taM, B. Line, "Draft Definitions: Information and

P O e ot s e adusadns et bbb A

Library Needs, Wants, Demands, and Uses,” Asglib
Proceedings 26 (1974): 87.
_*'Roberts, p. 310. v
v
. . ' IR, R. Morss and R. F. Rich, Government
) Information Management : A Counter-report of the
. pission on Federal Paperwork (Boulder, Col.: Westview

Preds, 1980).
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one book on five separate occasions count as one act or

five . . ."1l *

An attempt wasrnade _to categorize types of ‘use’’
and create a typology of use in a pilot study undertaken -
in March, 1983, in order to define and measure use.’;
Although two main variables were identified--the amount
of a book read and the purpose for which it was read--
combining these variables to create an index or scale
did not lead to a meaningful typology or operational

def;nition.

1.2.1 Meier's Item-Use-Day ' .

One proposal to measure use may be found in' the
research literature of library effectiveness . and .

utility. In 1961, Meier suggested that a precise

measure of use is the 'ijtem-use-day'.?? His measurement

is based on the total use of a document per day,

regardl;ss of the amount, extent, or the purpose of
‘ . ’
use. He defines use as "whatever a person being served

31J. Blagden, Do We Really Need Libraries? (New
York: Clive Bingley, 1980), p. 27. :

312 gee Appendix A.

'IR. L. Meier, "Efficiency Criteria for . the

Operation of Large Libraries,” Library Quarterly 31
(1961): 215-234.



would fairly define as such upon being interviewed and

asked such a question ags ‘how nan§ books did you use
vyesterday?’'" This method has the advantage of unifying
the measurement unit regardless of the many variables
that are invglved. The major disadvantage of utilizing
it is its inherent lack of definition of the concept of

‘use Although Meier provides the above definition, in

fact, the user’s peroeption determines what constitutes

use
that less than half of the subjects in an experiment
agreed that “skimming a béok, reading a sgall sec%}on.
and finding the book useful,” was in fact a 'use’.". He
has found many similar exampies and warns resgearchers to
consider the tfbe of questions they ask and how these
questions may be interpreted by‘?esponde;ts. Meier'’s
definition suffers from the subjectivity of the user's
perception. .mNevertheless. item-use~-day may be utilized

as a measuring device to indicate the amount of usage of

documents in general.

31Bookstein, p. 39.

Bookstein, in a study on user surveys, found .
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1.2.2 Exposure and Contact Times
Hamburg, in a book on library planning and

decision-making systems, proposed document exposure‘as'a
basis for perfornance; measurement. He defined direct
éxposure as the period when an individual seems to be
;Qpplyinx at least one of ﬁis senses ~- seeing, hearing
or‘touching . . . toa docime‘nt.“’s Exposure occurs
when a Q;er has an open’ book in front of him/her,
regardless of whether he/she is in the library or at
home. Hamburg sugz;sts two types of neasureyent. The
first measure consists of counting "each circulation;
along with in—library'use, interlibrary losns>e;c., as
‘one unit of exposure’. One of the 'disadvantagés of
this method, he states, occurs when different exposure

> 3

types are added together:3s

If the same book is circulated for four weeks
and even if it is used for much more than five
hours, there is still only one exposure... In
addition browsing expesures to ten different
documents in an hour'are not necessarily more
beneficial than an hour of in-depth exposure
to one document.

-

El

The second measure proposed by Hamburg is exposure

time. This measure is the amount of time the user

‘spends on ea¢h document duriﬁk the -.loan period. 'The

YsMorris Hamburg et al., , Library Planning and
Decision-Making Systems (Cambridge: The MIT Press,
1974). ! : -

te1bid., p. 21. : -




average exposure time for a user may be expressed in

number of hours. Hamburg, wsing a . sample of 308

persons, found the‘averaze exposure time ?er circulated

document to be 2.25 hours. He used an interview survey

. method, questioning the patrons on how much time they

—

had spenf with each book which they were returning to a
puglic library. Siout found that the “"average amount.of
time épent by the borrower or anyone else” with a
circulated document to be 3.22 hours. He interviewed a
sample - of 887 patrons return%ng 1414 docunentsv;to a
ﬁublic‘ library over a period of 25 working days.??
Morde has estilﬁted the average exposure time per
document to be as high as ten hours.?® The major
weakness of Hamburg’'s and Stout’'s studies was the data
collection which relied on the patrons’ recall and is
thus of déubtful reliability.?* Nevertheless, Hamburg's
exposure time measure has to be seriously consideréd as
.a viable alternative for defining and quantifying use.

Kantor has suggested a similar w@measure which he

17Chester Bernard 8tout, "Meagurement of Document
Exposure Time Distributions at a Small Public Library”
(Ph.D. dissertation, . Case Western Reserve University,
1976), p. 54. . .

i8Morse, p. 177.
I%E. R. De Prospo, BE. Altman, and K. E. Beasley,

Performanc Meagu or Publ braries (Rutgers
University: American Library Association, 1973), p. 9.




calls Total Contact Time.*® He states that two E&lasses
af objective measures may be performed 1n a library

setting.. circulation counts 1s an example of the first

class, &nd time spent reading or consulting 1is an

example of the second class. The measures 1in the latter
class may be more important for performance measures,
since “a cont:inued actxvxt; represents some (unknown)
number of decisions to continue, so that 1ts duration
provides some ‘indication of the v&lue of the activity to
the user.”"4! Furthermore, he states that contact time,
or the total amount of time that 'the libféry user spends

reading <the library materials, is the “"most nearly

-

precise measure of beflefit which he derives.”
Kantor defines total contact time, for all readers
and all books, as:

TCT = b t., + Z t.,
i consults j i borrows j

where t,, is the duration of contact setwéen reader i

and book J (consultation is in-library wuse, and
T borrowing occurs when a book is charged-out of thg

Library) . .

To operationalize total contact time, he introduces

-
‘4°p, B. Kantor, "The Library as an Information
Utility 1in the University Context: Evolution and

Measurement of Service,” Journal ¢f the American Society
for Information Science 27(March-April 1976): 105.

¢1Ibid., p. 105.




the variable ts, . average contact time during a
borrowing (which was reported by Hamburg to be 2.25
hours per circulated docunent?: .
te = § -y’ (T)'U(T) dT
where TF 1is the borrowing time, U(T) is ;he average
accumulated contact time during loans of time T, y(T) is
the probability of a book being held more than T, and
¥'(T) is the ffrst derivative of y(T). But since U(T)

is not easily observable, Kantor proposes to simplify

the above equation to:

: -ty £ u(t)

where utt)' is the average contact time on the t’'th day
of the borrowing and the total mean usage time tp is
then the direct sum-' of these. daily averages. This

quaqiity ‘may be measured by questioning the library
\

users, whose borrowing time is known, on the amount of

contact time they. have had with the borrowed baoks

during a specific time period.
Kantor further asuggests that the distribution U(T)

may be independent of T for large values of T, and hence

0y

ts» would also be unchanged by the °“loan period. This

postuiation is based ‘on a wuniversality which was

observed by 'Buckland and Shaw,' Buckland’s study

showsg: 42 .

’

There is a marked tendency for borrowed books
to be returned (or renewedg when . they are due

L
.

¢2Buckland, p. 138.
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contact between
the shape of

contact
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consistent characteristics’ for all the users and books?

back and

that this pattern is strongly marked
regardless of the length of the <official loan

period, the status of the borrower or the
subject matter of the books borrowed.

libraries with different
]

Shaw, in several academic

periods, made the following observation:¢3

Books are returned at a constant, predictable
rate from zero to about 80% of the maximum
loan period. ® From 80 to 100% the return rate
accelerates under the influence of the due
date and the penalty associated with overdue
books. . These results . . . suggest that
the loan period distribution may possess

universally conSistent characteristics.

“N
exists,

3

the reader and the text occur?

-

If a 'universality’ when does the actual

What is

contact time distribution U(T)? Does

t ime distribution possess ‘universally

.

. N
:L
. /s
§ 43W. M. Shaw Jr., “Loan Period Distribution in
'’ Academic Libraries,” Information Processing and
Management 12(1976): 159. ) .
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CHAPTER 1II

PURPOSE AND OBJECTIVES

Three methods of measuring ‘use’ have been
identified in the previous chapter: Meier’s item-use-
day, Hamburz's exposure time, and Kantor's contact time.
Although each has its own advantages and limitations,
contact tine‘ seems to 'be a more comprehensive method of
measurement than either of the other two. Conttact time
may indicate that the reader ;s actually finding
something of value in thevtext, or, as Kantor has noted,
an assumption fay be made that "benefit to a user is
proport{gLal to the contact time."!

The purpose of this study is to determine the

extent of book use by undergraduate students from the

time the books are checked out of the library system

until their return. Specifically, measuring contact'’

time for each book and each student forms the central

! Kantor, p. 105. , ’

21
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core of this research. The average contact times per

user, per book,.and over ﬁhe loan period, and the shape
of the centact time distributions mav depend on a number
of variables such as the attributes of the borrower, the
attributes of the Eonk. and nature of the borrnwing or

[N

enquiry.

Frank Hatt's fraAework-for re;dlng has been uséd_:o
1denti1fy different variables that ma§ have an effect on
the contact times and therefore use ;f documents. Useérs
or readers are defined as the unde;gradu;te students who
grg attending the ‘Chxve;51ty of WéStérn Ontario and
ﬂéGlll University at the ilmé of the reseafch. -The;
form the single largest grouﬁ.of library users on these
campuses, and on many others.? The number of courses
the students are currently enrolled 1in, their year of
study, and their major field of stuay are attributes of
students that may affect théir book.usage.

The books thai aré borrowed by the studenﬂs ére
defined as those documents that have a regﬁlar loaﬁ
berxod. Excluded from the study are special materials,
such as some of the government publications, books »n
reserve, and serials. 'Loan period’ 1is defined as the
number of days for which & book 18 lent out to the
undergraduate students by the academi1c library.

‘Retention time’ or 'retention period’ 1s defined as the

x

‘W. E. McGrath, "Multidimensional Mapping of Book
Circulation 1in a University Library,” College and
Research Libraries 44 (1983): 104.
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number of dgy; which the students  ,hold the borrowed
books.. wWhile 10&9 period is fixed, rgientién period is

< variable and may Je sho;ter than, equal to, or longer
than {he loan period.

The attributes of the borrowed books may be defined

in terms of their subject matter and their readability

P et & s s B o o s s
'

or level of difficulty. The former attribute has been

operationalized by using the Library of Congress class-
ification sacheme as a broad subject heeding. Read-
ability, on the other- hand, 1is difficult to measure.
L ) Readability formula; have been shown to be "plagued with

a variety of problems raising serious questions to their

usefulness.”3 Hatt states that "the reading act is a

furfction of both text and reader, the assesament of the
readability of texts and the reading performance of

readers is a circular process.”t* Hence, readability may

be best assessed by the students in terms of the level

- -

of difficulty that they attribute to a document.

. . The nature of the borrowing (or enquiry, as Hatt
refers to it in his framework) is defined in terms of

¢ . the purpose for which the books are checked out, i.e.,

s

‘ borrowed specifically for writing an essay or
i
: assi1gnment; classroon reading; preparation for

examination;  general education; or leisure. Another

-

3. R. McConnel, "Readability Formulas as Applied
to C8llege Economics Textbooks,” Journal of Reading
26(1982): 17. )

¢ Hatt, p. 58.
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variable, 'Jsefulnegs'. mav also affect the s:tudent’s
deci1sion as to whether to congxnue with the same tevt
and "-hence 1ncrease his/her contact time, or seek an
alternative source of 1information. _tsefulﬁess. 11ke
dxfflculty. mavy be best assessed by the students. The
reading/study techniques employed by the students may

also play a role i1n the amount of contact time. Miiler,

comparing four such techniques found that the mean time

spent for each study method “differed significantiy
(p<0.03), with reading 6nly takl;} the., least t:i:me
oy ° . . b ’ -
Mei1er, ' Hamburg, and Kantor have contributed

si1gnificantly to the claqxficatxon of some of the
problems ‘in defining and operatxonalxz;ng use. However,
their methodolégy:and measurements need to be extenaed
Peyond their utxlizggion of item-use-day, exposure t:ime,
and contact tinme. Meier's measurement depénds on how
the readers define use and lacks a precxsé operaticnal
definition. Hamburgis approach ha? suffer from userg'
imprecise recall ;ad it, _theref;;e. may be unrelxéble.

Kantor'’s suggestion on wmeasuring the average contact

.times at one point during the loan pexiod has not been

tested for its validity and reliability.

The main purpose of this research i1s to utilize the

methods which have been outlined by Meié?. Hambur;, and

.

$J, W. Miller, "An Examination of the Efflcxency‘of
Four Reading/study ~ Yechniques,” Journal of Readxnx
2611982): 241. , .

-




Kantor to describe and measure use of books by

undergraduate students in two academic institutions and
L] h Y

.

.

- tc relate this use to characteristics of tgé users and
the books. Specifically, the objectives and hypotheses
are:

1. To find a mathematical function V(t) which
represents \the' expected value of the cumulated

proportion of ‘uses’ at the t’th day of the loan period

[ Ve

for a random sampke of readers and books. '‘Uses’ are
,’ .

defined as the daily conmtact times which are greater

than zero regardless ©of their actual values. This

measure is similar to Meier’s item-use-day, except that

it is much more precise, since contact times are
i~

-

-

utilized to define use.

2. To Aetermiﬁe the relationship between use as
defined by daily contact times in the preQioua section
and; (a) students’ major areas of studies, (b) number “of

. courses in which students are enrolled, (c) students’
year of study, (d) subjéct conééntrations of the books,
» (e) purposes for barrouing the books, (f) subject

»

concentrations of the courses, (g) levels of 4&ifficulty

DN ahddiian i s Roue ot Vhld

} of borrowed books, (h) .levels of wusefulness of the
. ' borrowed books. -
3. To find a mathematical function Q(t) which

e m—————ry 4

represents the expected value of u.,:« at time ¢t, whére

©

——
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U,,: is contact time on the t'th day since book j was

borrowed by user i.

4. To find a mathematical function f(u) which

represents the frequency distribution of u,,:.

5. To find whether E, the average contact time per

user per book obtained from a diachronous or
longitudinal sample, can be estimated by E’,the average
contact time per wuser per -‘book obtained from a

synchronous or cross-sectional sample, where;

L \: | n,
E = 2 2 u,,:+ / 8§,
t=1 A=l j=1

m is the number of users, n,; is the number of books

read by the ith user on the tth day, L is the longest

~

retention time;

L* m', n’
E' = % b3 p u',,« / 8",
t=1 i=1l j=t
L’ m' . >,
s' = ¥ PN n'i. , -
t=1 i=t1 .

u' (,+ is the contact time*of the Jth.book which has been
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error 1s fairly substantial.”® An earlier Study also
suggested that the respondents tended to postpone
recording 1n the diaries until thev had free time to do
so.? However, other research indicates that a

combination of diarv-interview method would ensure

reliability.!® Zimmerman and Wieder state that if the
diarists are interviewed on the subject of their
completed diaries, they tend Y90 Trecall’ the events which

they may not have otherwise meng&oned, or correct some

of the observations which may seem erroneous.

3. The time span for keeping the qiaries should be

4 f;irly short. Line suggests four days!! and Zimmerman
! and Wieder seven dayst!? for the recording period. They
§ .

= ‘.  state that the longer the time span, the. less likely

that respondents will be cooperative and will ©be

-~

accurate in keeping the diary records. Stewart, on the
other hand, used a four week period for her study on

managers’ behaviour at their Jobs. 1? Her sample, °

SLine, p. 43.

°I. H. Hogg, and R. L. Smith, “Information and
Literature Use in a Researc¢h™ .and Development
. Organization,” Proceedings of the International
Conference on _Scientific Information (Washington, D.C.:
. " National Academy of Stiences, 1959).

J teD, H. Zimmerhan. and D. L. Wieder, "The Diary,"
Urban Life 5 (1977): 479-498.

11 Line, Library Surveys, p. 44.

: * .. 1? Zimmerman, p. 480.
13R, Stewart, Managers ‘and _Theair Jobs.gTo?onto:

Macmillan, 1967).
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8. To test the following hypotheses for the books:

that there is no aignificant difference in averazé daily
i . ) contact times
. (a) among books with different subject f’/
concentrations; . ’ (
i (b) among books borrowed for different
1 purposes;
{c) among books boqrowed for different
courses; ‘
ﬁd) among books borrowed with varyiﬁk levels
of di ficﬁlty; ‘ - )
(e) yz::hhg books borrowed with varying levels

-

of usefulness;

(f) among books for which different stqdy

techniques are used.

9. To find the relationships among "independent”

variables, to discover ‘any patterns which may exist.

IR —— S
.
.
.
.
.
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CHAPTER Il

Two types of data are needed for this exploratory
research study: diachronous data to be collected by the
diary method and svnchronous data to be oBemuned by

telephone interviews.!

3.1 Diachronous Data and Biaryv Method

 D1achronous refers to data collected

longitudinally, or over a perxod’ of time. The data

necegsary for examining the contact time distribution

lFor a theoretical discussion of the terms
diachronous and synchronous in relation to use and age
of documents, see Mauricé B. Line and A. Sandison,
"'Obsolescence’ and Changes in the Use of Literature
with Time,” Journal eof Documentation 30 (September
1974): 287. &
- 29 .




. . : TABLE 1

POPULATION AND SAMPLE - UWO

-

UNDERGRADUATE POPULATION! SAMPLE DIFFERENCE

'l R
i !
) $
| FULL-TIME ' 1883-84 March 84 X :
] | . i
i i
- | ARTS 1329 (10.3) 27 ( 8.8) -1.6 :
' ! SOCIAL SCI. 5259 (41.3) 125 (40.6) -0.7 |
| SCIENCE 3500 (27.5) 90 (29.2) +1.7 {
.1 ENGINEERING 993 ¢ 7.8) 25 ( 8.1) +0.3 ..
{ MUSIC . 465 ( 3.6) 12 ( 3.9 +0.3 ;
! PHYS. & OCC. 550 ( 4.3) 15 ( 4.9) +0.6 :

g i HEALTH sCI.? 644 ( 5.1) 14 ( 4.5 -0.6 ; *
v H H
N ! TOTAL 12740 (100.) 308 (100.) 0.0 H
. 1 v -, :
‘ v T ST TR :
! FIRST YEAR 3942 (30.9) 76 (24.7) . -6.2 ;
| SECOND YEAR 4153 (32.56) 104 (33.8) , +1.2 _ |
| THIRD YEAR 3519 (27.6) 90 (29.2) +1.6
i FOURTH YEAR 1126 { 8.8} 38 (12.3)  +3.5 :
’ . | :
] TOTAL 12740 (99.9)3 308 .(100.) 0.1 |
H i
- ——d

3 R
E ]
)
~
E > .
'Excruding special students.-.
) i’£xc1udinz deﬁtistry:qnd meédicine
2 1Mounding- error . N g

- : . o 4
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1. Self-motivated volunteers have to be recruited
to record the:ir daily activities in a diary. In order
to pro;ide data over S number of da&s. participants 1n
the study have ta be willing to make muliiple diary

entries. Therefore, the i1ndividuals i1nvolved may neot

form a random sample of a population, but be self-
-
selected for qualities of persistence.?
One solutfon for the'mogivatlon problem may lie in
‘the provision of some .klnd of honorariumlto. recruit a
larger sample ’;f the papulation. BBM provides each
respondent with a fifty cents "token of appreciation.”
They <claim a 50% response ra}e from a diary mail-out
method. G; the other hand. H;rrop h;s reported a 97%
response rate for a gfoup. Jf students who completed '
three different &iaries on the library wuse, without any
honoraria’. B .
2.  The second limitation lies in the reliability
of the diar}eé. Line suggests that even if all the

-

individuals are “honest and conscientious, the likely

sD. N. Wood, “Discovering the User and his

Information Needs,” Journal of Documentation 37(1981):
268, .

’ M. -B. Lin;, Library Surveys (London: Clive
Bingley, 1967), p. 43. ' )

1C. Harrob. "The Infromation Needs of Under-
graduates Projects: Library Use by Some First fYear
Social Science Students,” CRUS News 12 (1981): 6.
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error is fairly substant:ial.”? An earlier étudy also
suggested that the respondents tended to postpone
recording in the diaries until they had free time to do
so.? However, other research indicates that a
combination of diary-inte¥view method woul% ensure
reliability. 19 Zimmermaﬁ and Wieder gtate thét if the
diarists ﬁre interviewed on fhe‘ subject of their
completed diaries, they ten&;fﬁ*recall' the events which
tpey may not have otherwise meng&oned, or correct some o
of th? observationS'whiéh may seem erroneous.

3. The time span for keeping éﬁe diaries should be :
fgirly short. Line gugsests four days'!! and Zimmerman
and Wieder seven days!? for the recording period. They
state that the longer the time span, theiless likely
that respondents will be cooperative and ;ill be
accurate in keeping the diary records. Stewart, on the

other hand, used a faur week period for her study on

managers’' behaviour at their Jjobs. 12 Her sample, -

sLine, p. 43.

*I. H. Hogg, 'and R. L. Smith, “Information and

_Liﬁerature Use in a Resear¢h’ -and Development

Organizatiomn,” Proceedings of the International

Conference on Scientific Information (Washington, D.C.:
National Academy of Stiences, 1959). \

J teD, H. Zinnerﬁan. and D. L. Wieder, "The Diary,"”

Urban Life 5 °(1977): 479-498.

1 Iine. Library Surveys, p. 44.
11 Zimmerman, p. 480.

1R, Stewart, Managers 'and Their'Jobg.(Td?onto:
Macmillan, 1967).




excluding the non-respondents and unreliable diaries,

was 160 persons. Fishendon reported using 63 graduate

staff as diary keepers for about two months. 14

Ten first term students at the School of Library‘

and nyormgtion Science, University of Western Ontario,

participated in a pre-test, using the diary method. As
.

a result of pre-test findingsJ the format of the diaries

was changed (appendix B). Noteworthy are the students’

comments on the effacts of keeping a diary 6n their book

borrowing and reading habits, a point also mentioned by

-

Martyn and Lancaster.!$

3.2 Svnchronoug Data and Telephone knterviews

Synchronous refers to data collected Ccross-
sectionally, or‘ at one point in time. In a short
telephone;interYeu, the data on how many Books the
users have had contact with in the pa§t 24 hour period,
ﬁow long the books have been held on loan, and how 1gfg
the readers have spent with each book in the previous

day are collected. Kantor suggests that a "short

14R. M. Fishendon, "Methods by which Research

Workers Find Informasion,” roceedings of the
International Conference on_ Scientific Information

{Washington, D.C.: National Academy of Science, 1959).,

13J, Martyn, and F. W. Lancaster, Invest;gakive

Methods '  in- Librar - and Informatio Science: An
Introduction’ (Arlington, Va.: Information Resources

Press, 1981).
)

v
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telephone 1nterview (60 seconds® would reveal the
. average cgntact time u{t) 1n a 24 hour period. %

Telephone interviews can be "an extremely efficient
‘survey method. 17 The response rare 1s generally very
high, and the method on the Qhole is inexpensive. One
of the disadvantages Bf the telephone survey is that the
du;atxon of the interview should be fax}ly short.
Howevef“~t0vsatxsfy the obJecti§ps of this research, the
1nterviews need not last more than a few mlnuies, and

- hence the time limitation does not pose any problems.

. . ° -
.~

~ .
1 )
'8kantor, p. 11t. - - ’
t7J. L. Simon, " Basic Research Methogé‘id Social
. Science (New York:.Random House, 1978), p. 197.
: o S .
' ; ' : ) . .)l ' ’
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3-3 Data Collection

. = \

3.3.1 Ponulation -- The University of Western

Ontario

The University of Western Qntarlo (UQO) was founded

~

in 1878. It became non-denominational in 1908 and

opened one of, the first French immersion programs 1in
1933. UWO has grown steadily since Second World Wwar. .

In the 1983-84 academic year, UWO had an enrollment of
20,056 full-time (18,179 undergraduates) and 6,304 part-

time (5,807 undergraduates) students.

An analysis - of the percentage distribution of

. enrollment by age of the full-time wundergraduates
indicates that 92% of this population 18 25 years of age
1 B .

or younger, indicating a relatively young student

body.!'8% The library sy#tem was ranked 60 out of 101 by

the Association of Research Libraries library index 1in

ERA Y o

1980-81.1° It consists of eight Llibraries, the largest

-

s of which is the D.B.Weldon. The system emploved 299
§ ' staff in 1983-84, 55 of whom were professionals. The
total library budget for that year was $3,965,605 and

the number of volumes held was 1,433,751, The UWO

13The University of Western Ontario, Mini-facts
{London, Ont.: Dept. of Information Analysis “and
:’ ; Systems, 1984). g i
| % I l%Association of Research Libraries; ARL
Statistics,- 1980-81 (Washington, D.C.: Association aof

¢ Research Libraries, 1981). ”

P
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-
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. library system 1s automated and uses Geac model 8000

-computers. ] T

The loan period for the &aJor part of the library
collection at ~UWO is four weeks long with the
,p6551b1111y of renewals. |

The major faculties with undergraduate degrese

programs at UWO are: arts, education, engineering, law,

~
.

music, nursing, physical education, science. and socctia.
scilence.
€
3.3.2 Samuple -- The University of Western
Ontario

In February 1584. 20 voiunteers were recruited from

.a resgarch _methods course at’ the School of Library and
Infé;maﬂion 'Scienpe. UWO to 1nterview .gndergraduate
studegts. " The subjgcts Qere chosen through a random
sample of ?0 pages from the University Community Centre
Telephone "Directory. The directory consists of the
names of the students, their status,, and their field of
study. Each name on a pa;e_gas numbered, excluding the
graduate students, interns, and those disciplines ndét in
the pppulatxon frame work. Fifty numb;rs correspondiﬁg
to studeﬁt names were chosen at random from each.page.

. .
It was decided that volunteers did not have sufficient

time to contact more than fifty undergraduate students
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] | by teIethne. Therefore a total of one thousand names

and phone numbers were supplied to the interviewérs who
- contacted the wundergraduate students during the péqiod
- of March 8 to 16,. 1984. In a two-hour _session, the

volunteers were instructed on how to conduct a telephone

i ) . interview, when to contact the students, and how to

record the data. Although a few vdlunteers_h;d had some

\ survey efperience, the majority were fir%i—txme

: ) .

§ _lnterviewers. A schedule {was handed out* (Appendix
C) outlining the procedure be followed by the

volunteers. -

Out of one thousand, 406 students (40.6%) were

) contacted by telephone. The remaining were divided
. among the following categories: wrong number; .
R ) ~
. S’ disconnected numbers; long distance; withdrawals from

the university; not home or busy signal on each of three.
attempts.
Of 406 students contacted, 8 (2.0%)> refused to be

1nterviewed mainly due to time constraints, 228 (56.21)

had not checked out any library books, 146+ (36%) had L

library books, and 24 cases (5.9%) were not properly

L]

reported. . C ..

< amammpe ko

Once the interview schedules were collected,; the

data were tabulated on infividual sheets for each

-
-

interviewer. A malrn problem gncounﬁered was the -

B s

recording of non-existent call numbers for .thé borrowed

books. Almost all théjeﬁtries had to-be checked using

3
.




the Geac System which had been recently installed at UWO

libraries. Once the call numbers were Verified, the due
- 3
dates had to be checked for each individual book. This

latter problem arose because some interviewers had
recorded due dates while others had written the

. . &F

check-out dates 8n the interview schedules. In all,

- over 400 books had to be examined for call numbers and
due dates to ensure accuracy in data. As a result, 21

L - mentioned cases had to be deleted from the database with-

an additional 18 cases haviﬁg "bad” or "missing” fields,

«

i.e., student’'s major area of study, year of studg,

<
M
g.
s
:
3

L . subject of the borrowed book, or contact time had not
. : ‘ Ly
S been recorded properl{. . ] .
Table 1 shows the final results of the sampling 1in

comparison with the actual population. .For the purposes

of juxiagositioh, only the statistics for the full-time

. students in major disciplines are used. The largest

@ A PR
Al
]

"difference between the sample and the population is only

- - .1.7% which should not lead to any biases.

As ° this tab1e> also ' indicates, the first year
- - " students are under represented. '’ 3y@ possible
- . . . .
explanation 1is °~ that some full time undergraduate
! b .

-

students, specifically_ the-freshmen_in first }ear, live
G~ A S - - . ~
iﬁ\the university residence, boarding hpgses. or shared

e oY e e s AR Frws L

accommodatiords with:| no telephone listings and hence
T £ .

. oL could not be reached:

o

. ’ On tﬁe 6ther hand, some *students whe halve been




TABLE 1

POPULATION AND SAMPLE - UWO

UNDERGRADUATE  POPULATION! SAMPLE  DIFFERENCE
FULL-TIME ‘ 1983-84 March 84 %

-

ARTS 1329 -4) 27
SOCIAL SCI. 5259 .3) 125
SCIENCE 3500 .$) 30
ENGINEERING 993 .8) 2s
MUSIC . 465 .6) 12
PHYS. & 0OCC,. 550 .3) 15
HEALTH SCI.? 641 .1) 14

Cm a s B ey WS 4w A A S e e ol

(100.) 308

FIRST YEAR 9) 76
SECOND YEAR .8) 104
THIRD YEAR .6) 90
FOURTH YEAR .8) g

TOTAL 99.9)? 308 (100.)

P
i
|
i
:
z
:
.
{
{
i
i
!
z
!
|
SA
:
!
!

L-.......—---.a-....

lExcluding special students-.
"1Excluding dentistry and médicine

ifBounding- error
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attending the undergraduate program part-time and have

- changed their status to full-time may account for the
over-representation in the fourth year category. These

students, when asked about their "year of stucdy,” might

have given the actual number of yeérs of attendance,

which would inflate the last category.

3.3.3 Population -- McGill Univers:ity

McGill University was founded in 1821. 1In ‘1829 the

Montreal Medical Institution became the new unxvefsxty’s
Faculty of Medicine. 1In 1852 the Royal Institution for
'thé Advancement - of Learning merged with McGill
University. Aftér-World War I,‘ncGill gnd University of
Toronto beza; the development of postgraduate studies in

' Canada. Since thén McGill Unx;ersity has grown steadily
while maintaining its rep;ﬁation as a world renowned
research institution.

. In the fall term 1984-85 academic year, 29.190 day
and eVepin¢=stu&ents had erirolled in various discipline®
at Hcdill -ﬁTotal nuner of undergraduates during fhe
same period was 13,417. In.1980-81, the Library system

£

was renked 47 out of 101 by the ARL Library Index.?9

Theilibfééy' system encompasses 22 libraries grouped by

-

e

. a
' R

ROIb.!'d'. . -
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subject 1nto five administrat:ive areas: Humanities and

Social Sciences, Law, Life Sciences, Physical Sciences
and Engineering, and yndergraduaté. The Library system
emplovs 316 staff of whom 73 are professionals. The

total budget for 1§84—85 academic vear was $1:,833,267,
with total holdings of L,663%,417 volunmes. The major
part of the McGill <collection has a loan period of two
weeks for the undergraduate students with the
possibility of renewals. - -

‘The major facultxés with undergraduate degrees ac
McGill are: arts, science, management, education, music,
engineering, law, religious studies, and agriculture.
The Faculty of Arts covers a wide variety of disciplines
including econonmics, -politxchl science, and sociolog:

which in some other academic institutions are part of

the faculty of social sciénce.

3.3.4 Sample -- McG1ll University

In October 1984, three MLS graduates were hired on
a contract basis to carry out a telephone survey. The
Registrar’'s Office agreed to provide a sample of
underzradu;te students who had given their pérnxssiqqcl:
for the release of their telephone numbers. The Office
estimated that abouY half of the atudent population

normally signs a special telephone number release form.

.
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It was aldo suggested that no established patterns in
obtaining permisgssion fron the students existed, i.e., it
is not dependent on any particular factor or confined to
a specific discipline. The Rezistrar’s‘Office provided
a systematic random sample of 602 undergraduate names in
pre:specified disciplines, along with their phone
numbers. The computer print-out containing the list was
divided among the three interviewers. One interviewer
had had previocus telephoné surve; experience. All
interviewers were provided with sﬁecific instructions
about conducting the interviews.

The interviews took place during the period of-
November § to November 18, 1984. Qut of 602 ligted
names, 91 (15.1%) did not have any telephone.listings,
144 (23.9%) could not be reached due to wrong numbers,
disconnected numbers, withdrawal from McGill, away from
home, or failure after three attenﬁts. _Of the remaining
ﬁunbers. only one person refused to be interviewed, fll
$30.2%) had checked out books, 244 (66.5%) had no
library bpoks.. and 11 cases (3%) were not properly
reported or lacked sufficienF informatioA to ’be
included. Since the interviewers were MLS graduates
with some library related experience, the number of
problems encountered in tabulating and codihg the data
were reduced considerably;

Tablé‘z shows the final regults of the sampling in

comparison with the actual pppulat{on. For the purposes




TABLE 2

POPULATION AND SAMPLE - McGILL

—_
UNDERGRADUATE POPULATION! SAMPLE  DIFF. .
FULL~TIME . . FALL 84 November X |

. o s !
ARTS & MANAGEMENT 5917 (57.0) 167 (52.4) -4.6
SCIENCE - 2192 (21.1) 47 (21.0)  -0.1 !
ENGINEERING 1569 (15.1) 48 (15.0) -0.1 :
MUSIG - ) 313 ( 3.0) 21 ( 6.6) +3.6 °
PHYSIC. & OCCUP. 388 ( 3.7) 16 ( 5.0)  +1.3°;
§
TOTAL 10379 {99.9)2 319 (100.) 0.1 .
________________________________________________ i
FIRST YEAR 2349 (32.3) 102 (32.0) -0.3 :
SECOND YEAR 3956 (38.1) 115 (36.0) -2.1 °
THIRD YEAR - 3034 (29.2) 89 (27.9) -1.3
FOURTH YEAR' 40 ( 0.4) 13 ( 4.1)  +3.7
TOTAL 10379 (100.) (100.) 0.0

-

319

P T

'
(4 S e Gam Gy G B e B S S B G San W Geoh AE SuD AuE - s W G GuR Wt B -
«

'Excluding‘spe ia

1Rounding err

l students



JU—

O

-

.

_of comparison, only full-time enrollaent figures in

major djisciplines are used. . The largest difference
betuween the sample and the popuiation is 4.6%° in the
area of arts and management.

Analogous to UWO results, the fourth year is over-
represented, p;ssibly due to the nature of the question,

which does not differentiate between number of years in

the university and year of study.

- 3.3.5 Diaries

In early October 1984, an advertisement campalign

was started at _HcGill to recruit volunteers to keep

.diaries of their reading times of books borrowed from

the university library system. Posters were placed on
the bulletin board;, leaflets were distributed around
the campus, and advertisements were placed in the
students’ néwspapers.‘ The notices contained information
about the rewards for the volunteers as well as dates,
times, and meeting plac;s. Five days were chosen from

October 22 to 26, to meet with the.students. Five

e
e

students, 2 English and 3 psychology majors responded to
the recruitment campaign. Considerinl_ the amount of
time spent on the advertising, the. response rate was’
minimal _an@*\-upon consultation with the advisory

committee it was decided to approach the problea




R -

differently.

In January- 1985, various professors were approached
to request their permission for reéruitinz volunteers
from their classes. Finally, ﬁrofessor Smith of the
Sociology department agreed to ask his class,
Sociolégical ;néuiry, to participate in the research. A
formal presentation on the purpose of the research and
what the volunteers had to do was made to the class. As
an added incentive, Professor Smith agreed to devote one

percentage of the final grade to participants in the

project. In all, 52 students signed up their names to

volunteer. Of this number 18 (34.6X) did not take out

any library book during the time frame of the study,
from February to April; 23 (44.2%) returned their
completed diaries; and 11 (21.2%) did" not participate

(Table 3).
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TABLE 3

VOLUNTEERS FOR DIARY KEEPING

¥

SOCIOLOGY - 3

MAJOR FIELD OF STUDY

e @ oo L om Wt i Gmes R T TGS Bt LW ks W R S B B P W Ra M S
. ) .

:
s
i
t
- 2 (78.1)

{ POLITICAL .SCI. 3 (7.3)
| INDUSTRIAL REL. I (7.3
! ART HISTORY 1 (2.3%)

. ! BIOLOGY 1 (2.4)
! NURSING - 1 (2.4)°
' .
i TOTAL 41 (99.9)¢
!
! YEAR
I
I FIRST 24 (58.5)
! SECOND 11 (26.8)
{ THIRD 6 (14.7)
’ .
i TOTAL 41 (100.)
H
%

'ﬁoundinz error
N~

N

RS S hatedsn i -l
. b
. . co

46




CHAPTER 1V

DATA ANALYSIS -

All the data were coded and input into several

files on a microcomputer. A database management system,

in conjunction with MINITAB and S‘ statistical packages

on an IBM mainframe were used for data manipulation.

The Library:- of Congress classificatioq scheme was used

to classify and code students’ major, the subject of

,pooks they borrowéa, and- the' courses they were enrolled

-

. used for conparativé analysis and measures of

-

association. Since the 'amount of data . gvailablé for
anélyses' were limited, the subject;'of the books and

courses, and students’ disciplines were coded into’ two

or three n&dof categories or concentrations. In_ the.

L] " . -

- ‘ &
case of UWO, all the data was divided into Arts, Social
Qcience, and Science. ™ For MéGiLl. students’ sthééé

areas were coded as Arts and Science, since .there is no

47

in. Hence, a standard and uniform ‘coding scheme was.

Prory
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social science faculty. However, for the subject of the

books, the McGill data were divided  into similar
~categories as the UwWO's, As for the courses, two sets
of data were created, the first set contains a coding
scheme similar to the subject of the pooks. i.e., three
concentrations, while the second. set consists of only
two concentrations. .

N Five major files were created: UWO borrowers and
non-borrowers, McGill borrowers and non-Borrowers, and
the diarists. "All the hypotheses tests and tests of

association and correlation are calculated at 0.05

significance level.

.

4.1 Distributions

.

4.1.1 Number of Book Uses

’

One method to measure the use of books is by
* >
counting -the numher of days with non-zero contact times,

This count is equlvaleﬁ? to Meier’s 1tem-us;?33?*and
indicates the uses made of the borrowed books by the
undergraduate students.
L J N
: The absolute, Trelative, and cumulative freqhencies

of the book uses are shown in Tables 4 through 6

(Appendix D1 for UWO, "'McGill and the diary data. The
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total number of non-zero contact times for books vere
30% and 11% of the s;nchronous sample for McGill and UWO
respect;vely. Figure 1 1S a plot of relative
frequencies of book wuses versus retzntiéat time. The
—greatest number of uses occurreg within the first week
of borrowing. In fact, the telephone 1nterv;ew5"f§r UWwO
~and McGill indxc;te that 58% ;;HTEQ% respectively of all

the uses occurred within the first week of borrpwing.
4

In the second week of borrowing, a marked difference

emerges.between the two groups. While .McGill students’
uses is 51% of .the total amount .of uses, UWO stgdents’
uses is dnly 13%.' &hts difference 1s reasonable, since
the former 1nstitu{idn's official loan period.is'Z weeks

_while the.latter’s is 4 weeks. In fact, about 92% of

all the uses for both institutions occur within the,

official loan period while the remaining 8% occur after

N
M .

this time. o0 ) "

These figures differ from the diar§ data whiéh

shows that 76% of the uses occur within the first week,
and 12% occur within the second week of borrowing.

Neverthpless the actual differences for the overall loan

N
*

period: ariﬂ_remarkably small’ among all the three data
setg, with the diaﬁy data showing 87% of the uses taking’
place within the official loan period.

In order to find a mathematical function and to

determine a pattern for the use frequency distrjbution

.
v

.

’ over loan period, the cumulative relative frequency datsa

N

Rt o
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are utilized. Table 7 shows the R? values for different

models which illustrate the relationship betwéen book

uses and retention period.

. TABLE 7 -

R? VALUES FOR CUMULATIVE USE MODELS

. MODEL | UWO . MeGILL  DIARY

{

]

] —~mmememrece= e L et e R LD S L P ————
P V(t) = a + b (t) 0.780 0.593 0.668
I V(t) = a + b (t)1/2 0.925 0.769 0.832 §
el V(t) = a + b log(t) 0.982 0.910 0.969 ,;
H - !

The lineaf-loa iddel{'V(fﬁz'a.} S.Log(t) s
ﬁhe;e'a .and b .are coetficignts‘and tis ﬁumber'of days
retained, seems to be the best “model fitting all the

»

data sets. The use pattern may be described as gimilar

to’a BradfordrtYPe distribution with an observed initial

valué higher than the bhebreiical Qalue,;and a "droop”

» -

in the right-hand of the curve (Flgures 2 to 4). Since

retention 'time is. not' a ranked "variable, a strict

&

application’ and interpretation of Bradford law s

' r

neither valid nor reliable.

.

1
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FIGURE 3. LINEAR-LOG MODEL OF USE

DIARY DATA
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4.1.2 Book uses and non-uses

~In section 4.1.1 % pattern is established for book
use as defined ;y a count of non-zero contact txugé. In
éhis section, several hypotheses are tested to determine
the relationship between book use and other independent
variables. The null hypotheses which have been tested
are: there are no significant differences in book use
among

(;) students in different major concentrations.

The calculated Chi-square value is less than the

critical Chi-square value for UWO as well as McGill and

therefore the null hypothesis cannot be rejected (Table’

8, Appendix D).

{(b) qstudents ‘with different number of courses.
The calculated value of Chi-square for both institutions
is less than the critical value. The null hybotﬁesis
cannot be rejected (Table 9, Appendix D).

(c) » sttudents in different years of study.
Although the calculated Chi-square for McGill is greater

. -
thag UWO's, both figures are less than the critical

value of Cht—square. and hence _the null hypothes:s
cannot be rejected (Table 10, Appendix D).

(d) baoks in different subjeét concentrations.
Calculated Chiquu;res for both'inatitutions are less

than critical Chi-squares. The null hypothesis cannot

be rejedted (Table 11, Appendix D).
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{e) purposes for borrowing baoks. 'Purpose is
categorized as borrowing a book for e-ritten assignments
and otherwis;. The_ Chi-squ?re analysis éhous that “the
null hypothesis cannot be rejected (Table 12, Appendix
F D),

{f) courses in different subject concentrations.

Chi-square analyses in both cases show that the null

hypothesis cannot be rejected (Table 13, Appendix D).

{g) levels ., of difficulty attributed to the -
borrowed books by the =students. Difficulty was judged
E on a five point scale from least to most difficult.

Chi-square results indicate that the null hypothesis
' cannot be rejected .for McGill and BWO (Table 13,
_ Appendix D). ;

~— (h) levels of wusefulness attributed te the
s borrowed books by the students. Usefulness was Judgéd
on a four point scale from most useful to least useful.
Calculated  Chi-square value for McGill wuniversity

exceeds the critical value of Chi-square and therefore

the null hypothesis is rejected (Table 15, Appendix D).

For UWO data the result is inconclusive.
In general,. the use of books borrovwed by the 1

undergraduate students is not dependent on students’

attributes as defined in this research or on the

[y

attributes of the books. The only ‘dependency -“hich
could be detected was between use &nd the measure of how

useful the students found the borrowed books.
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4.1.3 Distribution- of Contact

Time over Loan Period

Anbther objective of this study was to determine
the distribution of contact times over loan pericod.
Data were collected in the ;glephone su;;eys at UWQO and
McGill during a two to three week period. The amount of

time each student had spent with a particular boock

during the preceding 24 hours was recorded. The

- relatively large sample sizes for both institutions made

it possible to construct profiles of non-zero contact

times for each day of the "retention time. However

cumulation of these times per day does not lend itself -

.
to a meaningful representation of contact time

distributioné. since random sampling was not carried out
based on the loan period. Hence, an average time has
been calculated for each day of the loan period with a
90X confidence interval. |

The diary data has also been-treated with the same
procedure. The contact times have been averaged for
each day of the loan period. A 90X confidence inte;val
for egch average has been calculated, even though the
diary data do not constitute a random sample. Tables 16

te 18 (Appendix E) show the lower and upper limits for

the average contact times for each data set. The

contact . times are averaged for more than twp

observations, and a few observations which appeared to

st il it - oo ot S medtarstes v Vo el i

Yo vapy

b




be 1inconsistent _uzth the remaining data have been
excluded from the calculations (see section 4.3).
As Figure 5 1ndicates, the average times are

randomly dispersed over loan per:od with no patterns

. emerging. The confidence intervals are very wide for

some observations, especially i1in the latter part of the

?

loan berxog. due to i1nsufficient number of observations.
Table 19 shows the coefficents a and b in the

linear equation Q(t! = a + b (t), where Q(t) 1s the

a
.

average contact time per book per user on day t. The

Student T statistics indicate that, except for the

‘McG111l data set, the remaining data ‘may be considered

stationary. There 11s no significant increase or
decrease in average .contact ixmes over loan period.
Rather it fluctugtes randomly around a mean which 1is
;bout 50 minutes for the diary data and 75 minutes for
the UWO data. The McGill data set shows an increase
from apprqunately 30 minutes of contact time on the
first day of the loan period to abq&t 90 minutes on the
twelfth day, with an average of 61 minutes. It should
be noted that.McGill data covers only *the first lé days
of the retentxonotiie. Hence, 1t is possible that over
a- long retention p;riod McGi1ll data shows a similar

pattern to the UWO and diary data sets.

R ‘V'!“""‘-"‘“ cn e e .f,-;;w,:.:.v
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TABLE 18

COEFFICIENTS AND T STATISTICS FOR AVERAGE CONTACT TIMES

PROB > 0.05

30.9 . i PROB ¢ 0.05

44.7 . . PROB > 0.05

= a+b (t)
Y. intercept

slope
Student T statistics for the slope

*

"o

e e -t e - e . - S e e o o

4.1.4 ‘'Frequenc Distribution of

Total Contact Time

The data from t*e diaries carry® much more

info;nation " about the time stydents spend

reading/browsing borrowed library ' books than do the

synchronous data from the telephone interviews. While
the latter is only indicative of contact times over a
twenty-four hour period, dia;;en can provide_inéornation
about the entire loan period.' The sﬁnnatiqn of times

for each boock in the diary data set provides a clue

¢« mh« QRS TP T b o]

“.
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about the -extent of its use during the retention time.
Two sets of data are produced; the first set is for the
entire retention time, a -period which ‘extends to 36

days; the second set covers the official loan period of

14 days. . - .
p Since the data are based on tjme, the distributions
are considered to be -continuous. It was hypothesized

that the contact time disbr{butiod belongs to gamma

family, because this family of d;strxbutions can be used

as a model for many continuous variables!, particularly
variables reﬁ;éeenting time. In order ,to test this

"hypothesis, the mean (X) and the standard deviation (s)

of the data sets weré used to estimate the shape and the
scale -parameters, ALPHA and BETA?, where '
a = (X/s8)* , and b = si/X

for a two parameter gamma distribution:

a-1 -(u/b)
u, e
f(u;a,b) Zecccmccncncaaaao
a
b l—(a) -
fOl‘ u )-0 A
f
— - L]

l1Peter W. “2ehna, Probability Digstributions _and
Statigtics (Boston: Allyn and Bacon, Inc., 1970)¢ p.
148, ' ,

'ALPHA and’ BETA are represented by the letters a
and b respectively. '

D
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Using SAS?, random numbers were xeneratéd from two gamma
distributions to produce a fimulated set of contact
times for both the retention beriod and loan-pqriod.
The wuse of simulatioé was~lqzistically more feasiblq

than calcula“gz probability values from partial gamma

tables.  Figures 6 and 7 show the observed and the

simulated data based on the theoretical distributions.

Since these are continuous- data, a Kolmhzorov test of *

- -

goodness-of-fit was used to determine uheihe; the

observed contact time frequencies depart significantly -

from the theoretical gamma distributions.

T, : In order to carry out the goodness-of-fit test, the
relative cumulative frequencies for observed and ,
theoretical data were calculated. The dargest .

.

difference between the two forms the basis for

acceptance or rejection of the null hypothesis, H,, that

there is no signifiéant difference between the observed

|
f

and ‘'the theoretical distributions. At 0.05 significance
level, the ctritival value of D, the largest deviation,
e is 0.164, which is larger than the calculated values of

D, 0.1t , for the retention time and the official

e -
\g—fsdﬁ period respéé&ivelyo Hence, the total contact
. A LR '
times for the borPowed books as reported by the '

undergraduate students in the;r diaries fit a double

RN

} parameter gamma distribution. Since the parameters are

P

1SAS- Institute  Inc.,SUGI Supplemental Libra£2~
User's Guide, 1983 Edition (Cary, NC: SAS Institute
Inc., 1983}, pp. 230-27. S X

.

- .
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based on the average and standard. deﬁjifiaby the exact

shape of the distribution may change from one sample to

another. . . . ’
It is noteworthy that the gamma distribution is

/

related

to the Erlang family of distributions through’ .
ALPHA and BETA: - g e
[ . ’ -
a = k , .
1 , .
b 3 -=eue- , -
‘ * k m * - ' . ey I. , -
where k is any positive integer and m is any positive
constant, constituting the'parameéers in the
‘Erlang probability distribution, ¢ . ‘e )
.k k-1 <k m.u oo
(m k) u e - ..
f (U) = —ecmccmscee Rt LT L
(k - 1) .
for ud> o0
The Erlang distribution is used in queuing analyses . ..

where only ome person (or.object) at a time is in the

This situation is =similar to book

use where one book can be used by one

by a student,

student at“ one time. However, further research isG
needed to establish any relationship between queuing = \\4}

. theory and bogk use and contaet times. ‘ ) -

One of the chgracteristics of the double paramete} : SRS

s . N A ¢ :

‘Donald Gréss, and Carl M. Harris, Fundamentals of
Queueing Thegry, 2d ed. (Toronto: John Wiley & Sons,
1985), pp. 170-171. < . . *
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gamma distribugion 1s 1ts skewed shape. mainly to the

tails. in

right, with ; long Essentially,

si1tuation, means ar;ﬁkkewed in favour of the few extreme

values. and hence medians might be a bester measure of

3

. . The most extreme. value of the total contact time of

‘the central tendency.

a single book in the diary data is 930 minutes. This

time 1is recorded by a.first year dtudent majoring 1in
1y s

sociology and enrolled in four courses.

The - book deals
with the subject of sociology and it Qas\bofrowed for a

<

-

studénx _found .the book ‘very useful',:bﬁt failed to
record its .}jevel of difficulty as asked for in the diary

schedule. on < March 12 and

The book was borrowed
- N .o o
returned on March 2%, 1985. The contact times odcurred

) . 200 the first (180 minutes), second {210 minutés), third

. ~ .. . .
{60 minutes), fourth (120 mindtes), fifth (90 minutes),

. .. sixth (120 minutesg), and seventh (150 minutes) davs of

Ehé retention time. DQ}ing this  time the student read
<*or browsed a total of 308 pages while taking nq:gﬁ. for

, -

N o . ‘ - !
an average of approximately three qugte&’pet pa¥e.. . \”

. _A . Th% second largest value recorded in the diaries is
N - , S . )
. 700 minutes.’ The. student who recorded th{ﬁ,time is a

e 4 " . - .

- - . . ‘. . - . . \
J . enrolled in four cogprses. The student borgowed a sdcial

. b . . . . \ - s
.8¢ience book fer ‘classroom réading’ for: a cdurse in

- N ' [} ' v ~ M
' 'sociologjical inquiry’. The ' book, . was borrowed from

- -~ sépiology major din his/hér third year of study and

such -a -

written Essfgnment for a course in the same 'fiqld. The



Febryary 20 to March 6, and was found ‘easy’ and ‘very
'n 1 ] )
‘ ysefui'. The contact times occurfred on the first (180

- b
minutes), second (300 minutes), sixth (10 minutes), and

. . —— . . .
the thirteenth (210 minutes) day of the retention time. .

1 4
-

A total of 450 pages were read/browsed with ‘detailed
notes' taken for an average of 1.6 minutes per page. .

Whether ‘these cases 'are typical of the extreme
" . L) .
values of contact: times for books borrowed by the
. N - -

students may be the subjett of further investigations.

However, 'it is noteworthy ‘that these times occurred
S . .

within the official loan period of two weeks. In fact,

. . T

90% of the books, borrowed by the diarists had recorded

contact times within the 14 days official loan period.,

To exbloie, further thé contact time frequency

.

distribution, the synchronous dally contact times from

s ' . - 'Y
UWQ and?ﬁ?Gill_w;re uée&.- ,\%he averages and standard -
. deviationsfépre.utiliéed'to cqlé;laté the ALPHA and BETA-‘ A
: . . .
parameters for a hyﬁgthesized ganma distributior. Usging )
'.SAsz .random numbers were ‘zeﬁ;raied' from two gamma
k3 . . distributions ts produce a sinulated set’ of contact
'_;iﬁes for QWO a;dshqgill. Calculated D values whxch are 3 ‘]

-

. L ;éés than the critichf 'values. indicate that the da11y ot

contact times per user per book alsoc belong to the gamnma
( £amxly for. both ~universities % Tabé‘ ‘20 showa a
N o» o 1]
b ~ : *» ﬁcomparlson anong the ‘Uwo, Mccxll, and dxary data.' T ‘ v

’ . -
. . .
4 A . M
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TABLE 20
MAXIMUM DEVIATION VALUES FROM GAMMA DISTRIBUTION®

FOR DAILY CONTACT: TIMES

SIGNIF.

L 1
] i
!  UWo McGILL DIARIES |
| e eee {
1 . ey '
| ALPHA 1.0612 1.2978 0.9109 |
| BETA . 70.9124 47.4304 55.2968 |
| ' ’ : b
| CAL. D 0.037 0.102 0.074 |
| . ‘ !
| CRIT. D 0.108 0.132 0.106 |
| @ 0.05 — " oo
H ‘
! :
[ . o

The shape paréneter ALPHA .is fairly consistent
among all the data setsg, while the scale parsneter'BE?A
is different fpr each set. Generally; the gyerali shape
?flthe coniact-tine ffequency distribution f(u) may be

congsidered to ' be the same for all the data, with the

.tail ends of the diétributions diffgrinz~ from one

situation to the next.

"

4;2 Comparing Piachronoug and Synchronous Data e

3

fhe Yifth objective of this research is to detemine

- A e

R LT

whether E, ' the abérase daily éontaét time per user per SN
* [
’;“_ ~ :n * w¢ °
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book obtained from a diachronous or longitudinal sample,
can be estimated by BE',the av*raze ‘daily contact time
per user per book obtained from a synchronous or cross-

sectional sample, where;

]
T T uv/ S,

--m is the number of users, n,. is the number of books

“read by the ;th user on the tth day, L is the longest

retentipn-tine;

A

. = . L' n', n', N
E' = ¥ z T u’v,0 /ST,
t=1 i=1 Jj=1
L’ l'l .
) s. = 2 2 n'll ] .
t=1 i=1

u’,,: is the contact titme of the jth book which has been |

on loan for t days by the ith user, @', is the number of
users with books on loan t.days, n’ iy is the number of

books of user 1 which have been on 'La&ﬁ't ‘days, L' is

the longest retention time. - = ’ e
’ . ¥
Table 21 shows thaz;}he calculated values of B and

E'_for McGill are oaly 11 -inﬁtga'dhgrt. - Considering

£ N .

[

g . . a
[ TP ST TR St T e 8 ) et

Te
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that the- diary sample may not be a representative random

sample of the McGill undergraduate student population,

the difference between E and E' 1is small. This

1 ~ &ililﬁriEy indicates that the average contact time froms
- ~ 2

a dia&hronous sample may be approximately estimated from

a syﬁéhronous sagple. One of the factors contrigutinz

to the small discrepancy between E and E’ might be over-

egstimation of the contact times by the students in the

synchronqgg sample.
Since the value of E is averaged over retention

period, it is possible to determine the average total

'“mr:‘-n

value of contact time for the entire retention time.

The average total contact Qine. which _is designated as

TE is calculated and the value of 131.11 is obtained.

Vs

-

)
h ]

ST .. 7 TABLE 21 ‘=

. Vi X K
oo " CALCULATED VALUES OF E, E', AND TE FOR .
' .. - . .
. . - T . THE UWO, McGILL, AND DIARY DATA Lo
. = * - T " )
. PR I _MEDIAN  _  MODE s.D. L
. . I . : : . {
- . | Diary  E = 50.372 30 30 §2.77 |~
| Diaty TE =131.11 85" . 120 _  162.43 | .
: | McGill -E’'=#-61.557  45.. 30,60 54.03 | e, |
I-uwo .= E’': 75.252 60 60 13.05 | -
L hd ']




TE corresponds to Humberg's exposure time which he
found to be 2.25 hours or 135 minutes. This means that
the _aVeraxe total contact- time per user per book is

about two times that of the average daily contact tieme
[}

'

per user per book for the McGill data.
> !
Many different factors have to be considered in

making a co-parisqp between diachroﬁous'and synchronous
data; (a) ;he - "Hawthorne effect”, o6r behaviour
-odi:}pation of the diarists, which tends to increase
"their recérded times; and (b) the fact that the majority
of the diarists were from social sciences and in their .

first year of study.

B
If a .valid and reliable comparison can be made,

then it may be concluded that students at McGiil on” the
, 3 .

average spend ‘about one hour per day with the borro;ed

.

library books, but thax their total reading is limited
to about two days in the entire loan period, since the
average total contact time is 131 minutes.

A conclusion may be drawn for the retention time,

”

since it 1is found that very little difference exists:
between the values of E for the official loan period and

the maximum retention timé by the diarjists. - A similar
- -

-

éattern'exisﬁs for the values of E' for potﬁ’hwo and

McGill.- In.fact, the differepces in the average times
between the official loan period ‘nnd' the longest
retention time by "the readers, in all the cases, are

+

less than 2 minutes. < : : .
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4.3 Qutliers

In\geé@ral an outlier is “"an observation (or subset
of observations) which appears to be incemsistent with
the }énainder of that set of data."$
. The range of the data for UWO, Mcciil. and the
diaries are such.that, if the normal distribution had
been assumed, many cases would have to be discarded as
outliers. | Evidence p;ovided in section 4.1.3 suggests
that the contact time distributions belong to the gamma

family. Hence, dicordancy tests 6f outliers based on;

xce) / & X

- where Xx(s) is an upper outlier, were conducted.® The

= [ 4
results (Table 22) show that, at 0.05 critical region,
the uppef values of the daily contdct times are within

the hora, i.e., they ‘are not outliers. On the other

—

hand, had a normal distribution been assumed, the

maximum daily, contact times within the 95% region,

‘should not 'BaVe exceeded 218 minutes, 167 minutes, and

154 minutes for Uwo, McGill, and diary data

\.

respectively. The exclusion of contactstimes above

these maximum yalues‘would have resulted in disregarding,

a total of 23 cases from all the dat# sets.

. : . r

— —4- : . i .
$ Vic Barnett, and Toby LeWwis, OQutliers in
statjstical data (Toronto: John Wiley & Sons, 1978), p.
4. -~ . . .
. g : '
Ibid, p. 78. . . -
m-wm [ o'
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i TABLE 22
- TEST FOR A SINGLE UPPER OUTLIBR IN
-~ GAMMA AND NORMAL DISTRIBUTIONS
Uwo McGILL DIARIES
MEAN *5.252 61.557 50.372
MEDIAN 60 . 45 30
MODE 60 (30 60) 30
S.D. 73.050 54.034 52.777 :
N 159 106 164 : .
ALPHA  1.061 1.298 0.911
OBSERVED .-
X(n) 360 300 300
GAMMA )
X(1) 717 343 . 496
[ ] . -
NORMAL )
Xcn) 218 : 167 154
------------------------------------------------ o?
X(s) = -'axinun -
. —
\
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4.4 Tests of Hypotheses
’ The contact time distributions deal with the
average daily and totsal contact times regardless of who
the readers are and the suﬁjects of the books. To gain
a bettgr understanding of the use in térms of contact
time and to exanige the effects of various variables

upon it, the data are analyeged in two ways: (1) froma the

readers’ poigt of view, and (2) from the books’ point of

view.
Due to the nature’ of contact time frequency

distributions, two séts of analyses were carried out for

sy

. . each test of hypothesis. One is based on the wmeans and

standard deviations, such 'as the analysis of variance,

<

i A

while the second test is based on medians or ranks. In
. those cases where the results of the two sets of
3 : ° .

. analysis do not iatch, the results of the more valid and

reliable procedure is accepted.

. o 4.4.1 Readers

rd

\ Students have certain attributes which have been

ﬁ // recorded, mainly, their major field of study, nuaber of

. courses in whicl they are enrolled, and . their year of

3 study. In ‘addition, ther date on which each under-

-

. ) graduate student was intervievwed was ' also recorded.

o B3 T iB1) 5 Ao e ma
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« =

-where u’,;y is the ‘contact time of the Yth book which

main faculties. in eéch university. Therefore, for UWGO,

v

Since each reader may borrow more than one book, and in
different subjects, the total contact time per twenty-
four hour period for each user is calculated and.it is .

designated as E", where; '

s \J

E" = % z E u'yg / z . |
-t i J t

'« . .

has been on loan for t days by the ith wuser and m’. is

«
-

the‘nphber of users with books on loan t days. . ~

s

.

Tables 23 and 24 é;e summaries of descriptive

L7

» .
statistics for studentq’ attributes and total contact

times for UWO and McGill. Since thé pndergraduate

DI ¥ A

students are enrolled in a varisty of disciplines, an

-

attempt was made to standardize ‘the disciﬁlines and A g

.

major areas of stu‘ into concentrations following the ’ ’

three concentratdons of Arts, Social’ sciences, and. -
X ) K . . [N .

Sciences, and for MeGill, two concentrations of Arts and’

-

Sciences were created. C

‘

.
\
L 4

T Tt ¢ ey .

: 4.4.1.0 Borrowers and Non-Borrowers
‘ Table 25.conpargp the attributes of the borrowers

and non-barrowers for UWO and McGill data gets.

WTRUY, CIUPPR I T S PRI

Assuming that the data are derived from a rsndém sample




TABLE 23 .

SUMMARY STATISTICS FOR THE READERS‘ ATTRIBUTES
AND CONTACT TIMES
Uwo
- MODE  MEDIAN . MEAN  §.D. |
MAJOR = SOCIAL - . - -
o SCIENCE . :
' _NUMBER OF COURSES 5 5 . .4.61' 1.34
YEAR OF STUDY - 3 3 2.5 1,01
NUMBER OF BOOKS . 1 + 3 ' 4.8 4.14
CONTACT TIME 60 90 155.12. 154,47
‘ _ PAGES READ | . 100 . 95 .134.64 170.00 o
TABLE 24
: 'SUMMARY STATISTICS FOR THE READERS' .ATTRIBUTES
) . AND CONTACT TIMES
i McGILL
- ‘
i C e ',m\.;lon ARTS- .- - -
; NUMBER OF COURSES 5 - 4.7 0.83
YEAR OF STUDY - 3. 2 2.3 0.94
‘NUMBER OF BOOKS 1 3 3.8 3.20
CONTACT TIME 60 100 120.83  95.33
< ALK

- PAGES READ 30 60 102.30 97.66

- P - .~ (v - S e D S - D - - - - - -
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TABLE 2§

-

~}
-}

-

. : v
ATTRIBUTES OF BORROWERS AND NON-BORROWERS

’

Uwo (%) ! McGILL (%)
| BORR. NON-BORR. |  BORR. NON-BORR.
- | o . :
MAJOR | |

) i - \ :

" ARTS . 1 30 (21) 24 (11) 1 71 (64) 146 (63)
SOCIAL SCI| 60 (41) 108 (47) | - -
"SCIENCE- | 56 (38) 96 (42) {. 40 (36) . 98 (®0)

{ CHI-SQUMRE=7.28 |  CHI-SQUARE=0.55
| d.f.=2 ] . d.f.=1
’ " ‘ N e '
{ 1
YEAR | A
i |
FIRST I 28 (19) 74 (33) | 27 (24) 89 (37) -
SECOND I 41 (28) 73 (32) 36 (32) 88 (36)
THIRD | I 51 (35) 58 (35) 1 .38 (34) 61 (25)
: | " | , : ' RS
| CHI-SQUARE=8:53 i CHI-SQUARE=5.88 °
{ d.f.=2 ! d.f.=2 P
t - ] . :
‘ i X !
STATUS t | ,

. | . l. . . )
PART-TIME | 20 (14) 47 (21r 1 6 (6) 30 (12).
FULL-TIME |126 (86) 181 (79) [ 104.(94) 214 (88)

| 'CHI-SQUARE=2.89 , | , CHI-SQUARE=3.88

S ;o1 d.f.=1 P d.f.=z1

- l ) . ‘ .
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of the' students who borrow library books and those who

do not, Chi-Square calculations indicate that. at 0.05

significance level:
... .

“(a) There ;is a 'depéndenc} between students’
concentrations and their book borrowing habits at UWO.
Art students seem to check-out more library books in
propbrtion to the number of books borrowed by students

in other concentrations.” This dependency does not hold

in case of McGill students.

{b) At UWO, borrowing is dependent on the year of

study of the student. At McGill, however, the

calculated value of Chi-square 1is too <close to the’

critical Chi-gguare for xeliable inference. In.general,

it is possible that the more advanced students tend to -

borrow more library books than others.

.
-~

. -
(c) There 1is no significant™~&fference betwgen"

part-time and full-time students in their borrowing

activity at UWO., The Chi-square calc@lations for McGill

is not conclusive.

-

4.4.1.1° HQ(1):No significapt difference in average

total contact time/user per twenty-four "hour period

among various subject concenfnatiops L

L]
. - .

- To test the null hypothesis that “Sthere “is no,

. v

i

— . ¢

.~




’ 3.

significant di¥ference in average: total contact
‘

times/user "among various subject concentrations, an

analysis of variance was carried out fpr/pwo data. The

statistics indicate that the- null hypotﬁesis pannot be
rejected’ (Tdble 26, Appendix F¥. .*.

ForAMcGiIl data set, studentg in tke sa?ple were

- divided into two categories of Arts and Scjences.

‘T Statistics from a two sampke' test indicates nd)

significasit difference in -average.-;e}al contact times

per tuegty-fouf Jhour period between arts and science

N

students (Table 27, Appendix F).. ., .
g .

Therefore students'’ subjéct concéntrations do not
influence the average amount of time they spend with the

borrowed library books in a twenty-ﬂour hour period.

ey

4.4,1.2. Ho(2): No significant differencé in
- E M A

average total contact times per twenty-four hour period

between part-time and full-time ‘tudents .

: _ .
Data analysis for UWO indicates that -the result of

the Kruskal-Wallis test is incondlusive,. (Table 28,

Appendix F). The average contact times show that

sthdentg enrollgd' in three or six courses spend less

time wigh the borfdwed books than others. Qne possible
. . /

explanation for these results is that part-time students

.(those with less than four courses) can:. not spend as




- 80

. - ——

~

much time with the books the{_bqrrow from the university

library system as their full-time colleagues. On the

.
.

5 ’ other hand, students enrolled in more than five courses
may be too busy to spend as mucﬁ?timé with the_bog;ered
) .

v books‘as é‘ﬁers.

: . - \ s R -
-For . MeGill data  set, -‘insufficient dasa for

- .
part-time students do not permit an analysis.

- 4.4.1.3 Ho(3): No significant différemcq in average

total ‘contact times per twenty-four tour period among

< - .o étudenfs 1n.d1fferent years of study ’ k\vﬁ,
Nz .

¢

. . .
The results of the'ranalysis of varimance for UWO

’

. _ data show that there are no significant diffegences in

-~ 1

average total contact times among the students in

various years of study (Table.K 29, Appendian)ﬂ

AR L ST .

At McGill, the results are different. Both tests,
- ¢ analysis of variance and Kruskal-Wallis, , show a

T s

.. significant difference among groups. .In particular’
& \ .
there seems to bz a major "difference bEtyeéa\'first.aﬁd

tlird year students. While the latter group 'spends on

MR s PGP P T
P

& average about two and one -half hpurs per twengy-fouf
‘ e~ T .

L : . . .
- hour period in boaok reading activities,.” first year~ .

i sthQ;:: spend about oner hour and fifteen mfnutes on - -

-
4

N .

readfng (Table: 30, Appendix ‘F). Therefores® it is

A

ey
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ossible that, in some iﬁstitutions, as students mature--

e learning skills, they spend more time on
reading the ary books that they borrow. Another
reason for this discrepancy between first and third yegr
students could be.due to the nature of the assignments
requi;ed from each group. Assignnents‘given to freshmen

may not require the wuse of 1library books to the same

extent as those given to upper class students.

.

4.4.1.4 + Ho(4):.No significant difference in

average or median total contact times. per twenty-four
hour period for the undergraduate students between two

universities

All the data are used to test the hypothesi§ that
the studénts at UWO and Mccili on average spena the same’
auouni of tine on books they borroé.ﬁgr twenty-four hour
period. A two sample test baséd on the means and a
Mann-Whitney test based on the medians indicate that
there is no_significant difference in average or_iedian
contact times per student between the two populations
(Table 31). In spite of all their characteristic
differences, it seems tﬁaf UWC and McGill undergraduate
;tudents on average spend the same . amount of iime'
reading the borrowed liBrary books per day. This is an

important finding since it may show a 'universality' for
oy .




cortact times similar to retention period universality

k4

showvn by Shaw.

TABLE 31
. .
HYPOTHESIS ngTS FOR TOTAL CONTACT TIME PER STUDENT (L)

BETWEEN UWO AND McGILL -

TWO SAMPLE T TEST

UwO N

81 MEAN = 155.12 S.D. = 154.47

MCGILL N

54 MEAN = 120.83 S.D. = 95.33

DEGREES OF FREEDOM

132 :

TEST OF Ho: T = 1.594 PROB > T = 0.1124
MANN WHITNEY TEST i '
!
UWO N = 81 °  MEDIAN = 9Q.0 1
McGILL N = 54 MEDIAN =100.0
" TEST OF Ho: W = 5615.0 PROB > W =

0.6324

B A i e et S e MBS e ke DS Gk A e ARE - e e e e e ¢




4.4.1.5 Other variables

In order to check the effect of.the time of the

\ interview on the contact times, the dates of the

-~ T .
* intervieuws were coded into days of the week. Saturday .
and Sunday were combined to represent the weekend. R
t ’ . Analysis of variance shows no significant difference 1n

average total tontact times per twenty-four hour period
Amonz the various‘ days of the week, even though the
averages are .slightly IOWEr for the weekends. -The
‘results are similar for béth uhxversitzes‘(Tables 32 and
33, Appendix FJ. . ' ' <
The number of pages read or browsed has moderate .
positive linear correlation with the total contact txmeé

per student per twentf-four hour period. For McGi1l! and

UWO | data sets, Pearson. product-moment correlation

e g -

coeffitients are; r=0.514 and rz0.567 respectively.. It
* ~

is noteworthy that the correlation coefficients between

iy . . A
contact times and number &f pages read/browsed are abogt\

v ot m e

the same for both universities.

'4 . 4.4.2 Books

In this section the average contact times for books

are analyzed, based on the attributes of the books and

f
L2
alben - -t
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on the reasons for borrowing them. Figures 8 to 15
{Appendix G) show the,d@scriptive statistics for UWO and
ﬁcGill, students’ ° borrowed books. The Library of
Congress claésif{cation has been used to caiégorize the
books'. Thé courses for which the books are borrowed
have been grouped usinx‘the LC c}assification. Based on
the sanpie data, there' are certain similar
Qharacferisgics ‘between the two universities. The

combined N and P classifications, fine arts and

literaiure, form the la}zest group of borrowed books in

the sample for both universities (21X for UWO and 22%X .

for McGill). 'he purpose-of borrowing a béék in 86% and

70% of all the cases was for a "written 3551gnment" at
. - * M -

‘UWO and MCGill respectively. . QSQui 7% of the books

were Yorrowed for scieﬁce and engineering courses.
Approximately 46% to 47X of .materials borrowed were

found to be of “average" difficulty, while 33% were

"very useful” in both uriversities.

- ¢

1 .
-

In order to test various- hypotheses relating, to

contact times, -data were - regrouped. For both

. ) . A o _
universities, the subject matter of books are classified

-

into concentrations of Arts, Social sciences, and

Science. ~The’ latter includes natural science§,

* engineering, and health sciences, while. the Arts class

. - S
includes music and fine arts. Reclassification of data

- . .

into only twg'concentrations of Arts an¢'Scignce would

result in loss of jnformation, "even thqugh McGill

"\




‘Unxversity does not have a Social science faculty.
- -

4.3.2.1 Ho(53): No significant difference 1n average
aé" - ) . °
chntact times faor books « in various subgect

congentrations

The‘ first hypothesis regarding the books, their
subject matter and the average contact times, was tested
‘using analysis of variance and a Kruskal-Wallis test.

The hypothesis cannot be rejected for UWO and McGill.

The average amount: of time per day students spend

reading bqoks is‘indepéhdent of the subject of the books
{Tables 3% and 395, Appendii G).
Y

\ . - e,

' 4.4.2.2 Ho(6): No significant difference in

. - ‘ .

average - contact times between borrowing 8 béok for
written assignments and other' purposes S

- . ! .

*The purpose for borrowing a book’ had five
categories as a question on ‘the ‘interview schedule.

Because of insufficient data t§is question is regrouped

.into borrowing a book for/ "written assignments” and

ple test is used, and in both

~

other purposes. A tWo 8
UWG's and McGill's cases the null hypothesis cannot'pe'
hejected (Tables 36 ‘and- 17{~Appendii GY.‘TQereforé the

.




86

time spent per day on books does not dépend on the
purpose for which those books were borrowed from the

library system. :

\

14
..
..

4.4.2.3  "Ho(7): No significant difference in . .,
. - NN N
average contact ‘times among concentrations of courses

.- . ' L4
for which the books were borrowed

P ‘ - * .
/ N T - . i -
. ’ o -
P - An analysis of variance - test shows .no signifivant

P

difference in contact times ‘among the three subject

- , % . . ) - ..
contentrations for UWO (Table 38, Appendix G). The

1y

. .m . L
average timés range from 68 minutes for Sciences to 84

. . . }m{qhtes for the Social sciences, For MecGill data -set,
P . e . . 4 -

R T Lthe cou}sgs _are . zrouﬁed' intd Arts and Sciences
Ae ] ',? . concentrations as these are the two major undergraduate

T . ;5 .. , -faculties. The test statiatics ,show a significant

- s

difference in contact ’times (Table 39, Appeﬁdix G).
=3 . ~ Whi{e the satudents on- average spend 83 qiﬁutes reading
' }_: S borrowed books for sacience courses per day, only 56

k N ) _ ‘minutes are spent for the art ‘tourses. A second set of Lt
- - i . o .
.;H. ’ ‘ -data is created by ‘reclassifying the  courses into three
- '._- e "
1 . : concentrations of Arts, Social s$ciences, and Science. ,A

\J

Kruskal-Wallis test 'canfirms the ”5§ev§pus\71nding;that S

* .

-~ . . i ’

.there is éﬁsighificant difference in contact times for
books borrowed for courses: in vdrious concentrations

) (Table 40, Appendix G). The Bignificant difference,"
. : ’

~ .
- +

[
-
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however, re-axng between the ééxence concentrétlén.and
‘the arts 'gnd social sciegce céncentrations. In fact,
the difference between-fhe average contact txme&'for the
irts and soc:al scieﬁge concentrations- is only one

minute.

4.4.2.4 Relationship of contadt time with

difficulty, usefulness, and study technique

Difficulty and. usefulness -are both subjective

. A )
measures which.. are best decided by the users. - At the

-~

time of the telephone survey at UWO, the - students were
asked 59u Qiffiéult and how Useful they ngna'Ehe
individual . books. This was done without any prior
knowledéé of whether they had had a chance to read the
book. Hence some cases had to, be excluded from

ﬁalculatiénh: ! The rémaining data were grouped into
,ékrée'cgtegorigs; most  difficult, _avéra:e. and least
'8iffi§ﬁft. Analysis of ,variance indipates that there is
ho_siznificani d}fférence in average contact times among
the thrgg categories (Table 41; Aﬁpendix G- The same
prgcedurg,-is- ugsed ‘for"usefulness with a different
reéufg. The‘ F statistic ‘shows a sispiéicant'chanké in

"contact times, from 58 minutes for books found to he

.
"

not 'use{hI“ to' 110 ijnuteq for books which were

considered to be “"very useful" (Table 32._Apbendi§'6)i
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The telephone survey schedule'for McGill.contain$ a
question regarding the reading of the book Qubsequeﬁ\ to

1ts 'bdrrowxnx. For the difficulty scale, statistics

show that no significant differences are apparent among
. ) ’

. ° \
the various categories- (Table 43, Appendix G).

. The usefulqess scale 1s grouped accord:;ng to'the
.categorxes very useful, average, and least .uséful..&ith
the last category conta{ning the "nq; ugeful" cagés.
:Results show that the average contact times incre;sés
from 32 ;inutes for the least useful to 74 niﬁutes for
the most usefu{ books. However, the values of the ¥ *

statistics and Chi-square are too close ,to the critical

values and not conclusive (Table 44, Appendix G).
. These results may suggesﬁz.that ghe «amount of time
students spend reading borrowed library books may b2
- I related to how useful they. find them 9qd not to how
| - . difficult the books are.
, For both- univegsities. a s;gnxfic;nt differdnce is

observed between average contact times for taking hotes _ -
» »

while reading books and otherwise (Tablés 45 and 46,
i Apoendix G). For McGill the aver;ge times range_froi 14

minutes if no notes are taken Quring the reading act, to

.

80 minutes if notes are written down (ratio 80/44 =1.8).

] In the case of UWO, the average times afe 58 minutes for

, . , .
- . reading without note taking and 95 minutes otherwise

(ratio 95/58 = 1.6). ° It seems that taking notes while

reading ‘increases the students' average contact times by L I

-
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the attributes oé the feadgrs and the books.

The results of a number of hypothesis tests
indzéate that uses and non—usgéA.qf the library books
borrowed by the undergraduate students are.not dependent
on the attributes of'the reader; or the books. The only
exception is the correlation between use and how ‘useful

the students found the books.

3. To find the shape of the contact time
distributions, @Q(t), over retention period.
. The results indicate that the contact times are
dispersed randomly over the loan peried and are
stationaryAwith no significaht increases or decreases.
In the case of the synchronous data from McGill, there
is a statistically significant increase observeé frén
the fiést day to the twelfth day, but this trend may be
due to insufficienE‘data foy the entire retention time.
‘The average contact tiye per user her book in a8 24 hour
period "is' about one hour for McGill students and one
hour and fifteen minutes for UWO students.
4. Té find the shape of the contact time frequency
distribution or density function flu)i .
The results indicate that the frequenc&
distributions for synchronous and diachronous data

belong to a double parameter gamma distribution family.

. Hence, any conclusions based on the arithaetic means

- 96
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4.5.1 Subjyect Concentration of the books

B ‘7 : ' *
The subject of the books borrowed in both

I 4

universidies 1is analyzed to. find any correlation with

other variables, with the follquxng results:

{a) A Chi-square test indicat%§ a si1gnificant
L]

- dependency between subject of the books and subject of

the courses {(as defined by concentrations) for which

they were borrowed at UWO and McGill (Tables 47 and 48,

. Id
Appendix H). A hxg%\Craner's V demonstrates a strong

correlation between the two variables, indicating that

the\undergraduate students borrow library books which

cover subjects  specifically for. courses in their

concentrationsl .Rgsearch reported in the literature
confirms the above:findings.'

. (b} The subjéct of the books and purpose for which
they were borrowed are dependent for.UWO datg'(Table 19,
Appendix H). ' Books_ on the‘ éubjeét of» arts and
humahities are propor£ionally borrowed more than books'
on other concentrations fof the purposes other than for
writing agsignnents. McGill data, on the other Hand,
does not shaw such a'dependency (Table 50, Appendix H).
Books borrowed for purposes other than fofx;riting an

assiznnént are fairly evenlylgistributed among All major
- >

*William E. McGrath. "The 'Significance of Books
Used According to a Classified Profile of Academic
Departments,” Colkege and Regearch LIbraries 33(May
1972): 2t2-219. . - '




. .

-subject areas.

(c) The difficulty of the books and therr subject
L
seem to be dependent at Mguill *but not at UWC (Tables 31 °

and, 52, Appendix H). McGi1ll' students find humanities

and arts books to be less.dxfficult than:other subjects,

. ’

Such an assessment was ndt made by UKO students.

(d) Usefulness of ' the gg::s‘and the:ir subjects

seem to ha}e §'.51mxlar éattern of relationship as the
R . ‘ , ‘ )

variables "dxfffgdlt&' ayd':;ubSect' {Tables 33 and ‘54,

Appenérx H). W®hile at McGill students found _{he arts

"and humanitties books _to be bfoportionally iqss useful

‘

than other concentrations., LWO students did not assess

any particular subject to be mqre or less useful than
< .

.othets.. , T <

N ) -

. L

t /‘ - P _‘

: 4.5.2 Subject Concentrat:ion of the Courses -

’
. . .

The subject condéentration of the courses for which

LA

the books were borrowed was analyzed to determine anvy

\

. co??gf;txon patterns with the other independent

variables. She results ‘are as follows.

¢
.

{a) The subject concentration of the courses and
4 -

- the level of .difficulty -of the books borrowed are

independent from each other in bath universities (Tables

.
. .

55 and 56, Appendix H).




. tbh! The level,of userulness of s+the books borrowed

does not show any significant dependency on the subject

concentrat:on of the courses (Tables 57 and 58, appendix

H' . -

Thesé results 1:lustrate that the difficult> or

"usefulness of books do not depend on the subject
. . . : N L ]

concentration of the courses for which they are borroved

from tne univesnsity library systems at UWC or McGiil.

~.
A ]

3.3 Retent:ion Period -

L
(¢

~

Retention ti:me 1s the period for which the books

- have heen hela by the undergraduate students at the time

ST RN S AR P
~
‘

-~f the teiephone 1interview. " Although the ‘total
retent:on bérxod w111l be “loéonger ghan- the recorded data

may indicake, ‘1t remains a useful measure, and

Jindicative of the amount of time the students will keep

the borrowed books. Retention time was analyzed }n

relation with ‘other variables -to', determine if any

patterns exi1st among them.

(a) Retention time at McGill seems to be

e Re st ST
.

correlated with the subject concentration of the books.
- * ~

~ . . ) v
Arts and humanities books «ere on loan for.an average of

Lad

12 days while science books were retained for an average

]
i : ' of 8 davs (Téble 59, Appendix H). Thi8 finding confirms

o




the results of other _research réported in the
literature.t!? The Kruskai-waliis test for UWO, indicates
that the results are not conclusive (Table 60, Appendix
H)Y. -

{b! The retention perioé does not depend on the
subject concentration of the courses for which the books
were borgowed for UWO (Table 61, Aﬁpendix H). . However,
anaiysis of variance and ‘Kruskal-wallis‘test.show that
tgere is a significant aifference in retention pefiod
amorig 'thé three major concentrations at McGill (Table
62, Appendix H). _ Borrowed books were held for an
averagé of~13 déys for arts and humanities cdncentration
as opposéd to 8 days for social‘science'concentration.

(c) The purpose for which the books were borrowed

and retention time are correlated for UWO data, but not

for McGill data (Tables 63 and 64, Appendix H). ch

former data indicate that the average retentio‘,tihe for

.

other 'purposes is 4 days more than for written

- .

assignmentss  At* McGill the retention time for both
- N l ) ’ '
categories is about 10 days.

,

(d) The retention period does not show any

¢

dependency on~ how difficult and/or how useful the
barrowed books arego undergraduate students (Tables 65

through 68, Appendix H).,

1°Reginald P. Coady "A Comparison of Single Book
Renewals by Subject and Patron Status for Similar Rates
of Renewal and Return,"” Journal of the Americ¢an Society
for Information Science 37(1986): 85.
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The above .differences between UWO and McGill may be
due to the official loan policies at the two
institutions. The subjéét concentration of the books
and/or the courses for which they are borrowed may not
affect the rate of return of the books if the loan

-~

period is four weeks, as, the case of UWO,

e e - e
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. CHAPTER V

\

CONCLUSIONS

The objectives and the findings of this research
are: "
1. To find the shape of thé-book.use distribution,
V(t}, 'as defined by the non-zero contact times between
. the undergraduate students and the books they borrow.

The cumulative distributions have been found to be

-
.

-of a linear-log type, V(t)z a + b log(t), somewhat
sinilar‘in'shaﬁe to a Bradford type distribution. The
synchronous samples indicate .that -58% and 62% of all the

library book uses occur in the first week of borrowing

)

for UWO and McGill respectively. Over 90% of the uses

in the data collected from both institutions take place

A .

within the official loan period regardless of the length

.of the period. \

° -

2. To find the relationship between book. use and

. ‘ 95
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the attributes of the feadgrs and the books.

The results of a number of hypothesis tests
indzé@te that uses and non-uséé‘iqf the library books
borrowed by the undergraduate students are.not dependent
on the attributes of the reader; or the books. The only
exception is the correlation between use and how "useful

the students found the books.

3.0 To find the shape of the contact time
distributions, Q(t), over retention period:_
\ The results indicate that the contact times are
dispersed randomly over the loan peried and are
stationary with no significant increases or decreases;
In the case of the synchronous data from McGill, there
is a statistically significant increase observe& from

the fi}st day to the twelfth day, but this trend may be

due to insufficiene‘data for the entire retention time. -

‘The average contact time per user per book in a 24 hour
period is' about one hour for MeGill students and one
hour and fifteen minutes for UWO students.

4. To find the shape of the contact time frequency
distribution or Aensity function f(u)i ‘

The résults -inﬂicaﬁe that the frequenc&
distributions for  synchronous and diachronous data

belong to a double parameter gamma distribution family.

. Hence, any conclusions based on the arithaetic means
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PILOT PROJECT

A Summary

-

During March and April 1983, a pilot pfoject on the
patterns of book wuse in an academic 1i‘brary~ was
condqcted in the University of Western Ontario. The
main focus o; the stu&y ua§ to create a use typology by
iﬁtervieylng a randomly selected group of library users.

Sixty one library‘ users were interviewed. - The

interview schedule consisted of questions on the user’s

status, level and year of study, area' of study or

-

disciplineﬂ subject of the borrowed book, source of

information abéut the book, retentian time, the extent
RN

of Lhel‘bobk use in terms. of the amophi read, and the

burpose for which the book was borrowed. In addition,

each interviewee was requested to identify the length of

time sifAice they last “Yeturned' a book to the library

.system. ' . ) ] -

Déta analysis showed that more than 75% of the

interviewees were undergraduate students, 11X graduate

students, and  the remaining data consisted of faculty,

staff, and others: The students in the sample were from

various disciplines ;and represented the general student

population at UWO. The books they had bor;oued and
returned to the library 'system represeﬁted three‘broad

subject concentrations of Arts, Social Science, Bnd




they spend reading library  books per twenty-four hour

period. T

- I
(c) " The statistical tegts demonstrating the

relationship between number of courses and contact times

are inconclusive. )

3

{d) Hhile'sgudents in various years oftsgudy at
Uwo ao not differ significantly i1n their contact times,
McGili students may have " some differences.
Specificaliy. first year students spend 1és§ time per
twenty-foqf bour period reading books borrowed frgm the

library system than their thard year collegues.

$ery There e no significant differences in

11. This is an

. & 5
average or. ?eaian otél'twentyzfgz??hours coéntact times

per’ student . betwgen' UNO " ahd . M
. . ‘,"." . % -
imqortant repgult} which_ jmay indicate gwﬁniversality in

. ) . . . s T '-
contact times rega?ﬁ%iss of the loan pRribd. ‘e
— A

7. To find the .relationship - between number of

pages read/browsed and total contact tlme'égr student.

The results of Peagsgn'produbt—dspent correlation

coefficient show that the mumber of pageéiread/broWsed
, i .
has a moderate linear correlation with contagt times,

with, similar correlation coefficients for both
L PN

. ' _ Lt _
8.. To find the relationships betwddf the books’ -

. .

attributes and contact times. S

universities.

Tests of hypotheses show thaé:
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ia) The .amount of time spent reading borrowed
books per day is not significantly different for subject

concentrations of Arts, Social science, and Science.

{b) The average contact times per .day are
independent ’of the purpose for which the books are

borrowed. o .
. » . a )
(c) At UWO, contact times per day are independent

of the subject concentration of the courses for whic¢h

the books are borrowed. At McGill, however, contact

-
»

times may  be debeédent oh the subject concentration of
. . ) ,“
the courses. <.

(d) ‘Contact times per day are not dependgut on the

undergraduate students’' evaluation of how difficult the

L

books aré, but rathé;g'bh how 'uséfu%itﬂe students havé

found then. .

- r

¢ (e) Taking hbtés while reading the borrowed
library books has'%"siggi{icaht.effect on the contact
-time per day~,and increases the 'students’ average

contact times by fgchbr.of 1.6 to 1.8. .

P ,«.
. sy \ v

9. twﬁfxué?::e relatzonshxps anong the independent

varxagéfs S, . ’ .“
- : N
: ﬂ“ﬂ#Stpflstical analyses indicate that: "
Jﬂf?” (a) - There is a significant dependency betueen.
subject ' concentration  of the books and subject

concentration of the courses for- which they were

borroved at UWO and McGill.
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(b " The subject concentration of the books and

purpose for which they were borrowed are dependent far )
s UWO data. . McGill data does not,show such a depeﬁdencyq
(c) " The difficulty and usefulness of the books and

their subject concentrapion may be dependent at McGill

[y

but not at UWO.

{d) .The subject concentration o{ the courses and
the level of diffiéul;y and usefulness of the books

borrowed are independent of each = other in both
uni“efs}ties ' o ‘
Nrpinte

: - {e) Retention period at McGill and UWO may be
correlated with the subject concenterion of the books..

- ‘ (f£) Retention period. is correlated with the

subject concentration of the courses for which the books
were borrowed for HcGill, but not for UWO data.

(g) The purpose for whigh the books are borrowed

~—

. ' and retention time are correlated.for UWO-data, but not .

.

. for McGill data. .

(hL Retention pexjod does not show any dependency

.

on haw -difficult _énd/o’r how useful the krr.bwe'd‘ books

are to-undergraddate students.

- -
-

Certain implications arige from the results of this

.. regearch. First,. books chkfged out of the library

system of two different academic institutions are used

.
- -

shortly After bénrobinn. " The Qngze.of these documents
N . ce e h :
- ’ does not pave any. :élq;ioqship'with the attributes of °

[y

-




'tHe students or éf the books -themselves. However, use
is related to how usefdl the students have found the
books . . Secoﬁd} if the contact time 1is indeed
independent‘;f the loan period, then, instehé qf.using
return rates as a factét in determining the loan length,
contact-tines should be used.' Third, if contact tiﬁes.
are lin%t;d té a8 few days during the loan period,

especially if the contact occurs within the first week

or so0, then the Yvan period wmay be shortened.  The

-

reduction of the, loan length remains, - however, a

.

) uanaﬁerial decision based on user attitude, renewal
policy, and convenience for tﬁe ugeé ahd the library.
Ngverthelesg,‘éhosing to have ’:seiester“ or even‘“four
veeks” loan periods for undergraduate - students are
decisions uhich,‘withoqt invéstigating the nature and
the - amount of éonxéct times, may be ‘quéstioﬁable.

Y

" Fourth, loan period should be the 'same 'for all the

-

updergfadpaté students, regardless of their 'subjeéi
c;nq;nt;dxion. Similarly, the loan period should Pe the
same for books in 'd{fﬁerent‘subjeqt areas, even though
" they may 3how differént circulation g;tterns and return
rates. Fifth; in sonme academi; iAstitutions, contact
times may be .dependent on the }ear, of study of
undergraduate students and therefore loan period may be
adjustéd to suit the students’ needs. AFinAlly; in some

Qniversilies contact times: may be dependent on the »

subjécg of the courses‘?og_hhich the library .books are
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borrowed, hence the. loan period 'may be adjusted

accordingl&.

Since students in thg two univer51t;és under study
differ in some of their characteristics, fgrther,
research is needed in other institutions to sdbstﬁ??\ate
the above findings. In particular, résearch is needed.
to Het;rm{ne whether the'contact'tings are different for

(a) siudeqts in various years of study, and for (b)

subject of the courses for which the books.qre borrowed.

N -

In addition, further rese%fch could be corducted on
thg contaét times for the graduate students and faculty
to detefnine the similarities and differences among
various user groups. Researéh could also be cagfied out
into " the patterns 'of book use in other types of
libraries with differént user populaiions. - ‘

A subject needing further research is the.provisioh
of alternative means of fransferrinz information to the
students. If the average total contact time with eaéh
békﬁ‘whlch has been borrowed from the library is no more
than two hours, then it npy be feasible and cost
‘effective to provide in other medxa the same xnformatlon
contgxned 1n the booki. It is. estinated that by the late
1980°'s, an optical disk Jjukebox will be able “to store

about 4.12X10¢ full-text pages, or the equivalent to

roughly three million documénts.‘ The 'possibiiity of

-

IF.E. Marsh Jr., “"Videodisc Téchnolozy.' Journal of.

“the American Sogietx gg Informgtion Science 33(1982)
234-244
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providing the same information .that eXists 1n the

ﬂcxrculating books in machine réadable form definitely

ex1;ts. A Hundreds of dol¥ars may be -'saved 1in the
proceSSJAg of these books if computer retrie?dl systems
could. replace .:them. The \ merits of books versus
computers as the learning media have been discussed
elset;here.z b Suff{ce’ it to say that if the contact
time between undergraéuAte é?ﬁ&énts and. the borrowed
books is indeed ginxmal.'ﬁsad;mlc libraries should:carry
out more .research to find alternat}ve, more cﬁst
gfféct}ve ways gj/prov1ding the information the students

need. .

* #F.W. Lancaster, Libraries and Librarians in_an age
of -electrenics {(Arlington, Va.: Information Resources
Press, 1982). - :

'5. Bork, "Books versus Computers - Learning
Media,” Communicati Information: Proceedings of the
43rd IS Anntial Meeting, 1980 (Minnapolis, MN: American
Society for Information Science, 1980). '

\_,_:;)—;—"/-- A ,
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PILOT PROJECT

A Summary

During March and April 1983, a pilot project on the
patterns of book wuse in an academic libraryh was
condgcted in the University of Western Ontario. The
main focus o; the stgdy wa§ to create a use typology by
igterviey1ng a randomly selected grouprof library users.

Sixty one library' users were interviewed. . The
interviéw schedule consisted of questions on the user's
status, level and year of study, arear of study or
disciplineﬁ subject of the borrowed book, source of
information abbut the b?ok, retentian time, the extent
of the "bobk use in terms. of the amophf read, and the
burpose for which the book was borrowed. In addition,

each interviewee was requested to identify the length of

time since they last “returned a ®book to the library

.8ystem. ' . . . °

Data analysis showed that more than 75% of the

interviewees were undergraduate students, 11% graduate

stpdénts. and the femaiﬁinz data consisted of faculty,

staff, and others: The students in the sample were from

various disciplines fand represented the general student

-
]

population at UWO. The books they had bor;oued and
returned to the library ‘system represented three broad

subject concentrations of Arts, Social Science, ®nd
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Science. ~ More than 64% of the books were located
through browsing the subject catalogue and the book
shelives. Over a third of the interviewees had read
about half of the books they had borrowed, wh;le 12% had
read the entire books. Written assignment was mentioned
in 59% of the cases as the purpose for borrowing and
using the library bdoks.

Statistical analysis showed that certaln
independent variables such as year of study_and status,
not surprls;ngly, were 1nterrelated. Some associat.ons
were found between amount of a book read, “and the area

of study and subjyect of the book. The purpose for
3
borrowing was also found to be correlated to area of

study., sd%)eé;, of the book, source of information about
the book, and amount read.

An attempt to create a use tyﬁology by domBining
two varxabies, the amount of- a book read and the purpose
for which it was borrowed, proved to be unproductive.
The two. variables, however, showed gignificant
relationship with . users’ subject concentrations. Iﬁ.
general, the results demonstrated 'tﬁat undergraduate

students have a different information “"need,” in terms

of the purpose for bérrowing a book, than the graduate

students, or other borrowers.
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DIARY

My name is Jamshid Beheshti. I am a dectoral student at the
School of Library and Information Science, the University of
Western Ontario. As part of my dissertation, I am conducting a
study on the extent of use of library books by ‘the students. I
would very much appreciate your participation in this study.
Your responses will be strictly confidential.

Many studies on the use of library materials have been

conducted in the past, but feéw have addressed the actual use of
books once they leave the library system. Questions such as what
do patrons do with the books and how much are they read, are the
primary foci of this doctoral dissertation research. It is hoped
that by answering some of these questions, a more efficient and
effective library service will be provided to the users.
' In addition to contributing to & research project, your
participation may help you develop a better understanding of your
reading/study techniques. Furthermore, as a token of my
appreciation, you may have a chance to win a prize which will be
given by a drav to a participant at the end of this project.

If you have decided to take part in this study, would you

‘please read and sign the following form:

I .oe.... PN agree to participate in a study on

Library book use conducted. by Jamshid Beheshti, the results of

which will be published in his doctoral dissertation. .
o e P
. . . ‘ ) ,
.
o

105




h ]

INSTRUCTIONS

Reeping diaries on the amount of time you spend with the
library books may help you develop a better understanding of your
study techniques and reading habits. Therefore, the information
you record should be as accurate as possible.

The first page of the diary deals with information about
sou.. Your name, discipline, nmumber of courses currently enrolled
in, and year of study. The second page should Be filled out for
each beok you check out of the McGill Umiversity library system.
These will be boocks with a regular loan peri of <14 days,
excluding periodicals and. goverrment publicati .« You will
answer questions 5 through 8 for each book. Then, beginning on
Day 1, vhich is the day the book is checked out, you record:

1. TIME: the time you spend each day with a particular
book. The time should be recorded in ainutes and accurate to
within § minutes, e.g., 10, 120, 85, etc. Enter 0 (zero) if you
do not read the book every day.

2. - PAGES: themnberofpaxesynurveadorbrouseshouldbe
recordcd e.g., 5, 9, 52, etc.

3.  NOTES: 1fywta.keammtesuhlleyouareread1mthe
book, you will enter an,"N" under "NOTES”; if you simply note the
page number of the book for future reference while you are
reading, please enter a "P"; otherwise leave the column blank.

If you, keep the bock longer than 14 days, enter the
additional information starting on Day 15, and if necessary,
continue on a separate diary, but make sure you note the "Call
nusber” in question 5. Before returning the book, please answer
questions 9 through 11

-

All the diaries shquld be retwned to me by April, 1985.

Once the diaries have been reviewed, I will contact you for am’

appmntnent -3t your convenience, for a brief mtervxew regarding
your diaries.

If you ha.;e any questmns and/or comments regarding this
reésearch, please contact me at the Graduate School of Library
Science, McGill University, telephone®392-5930.

109
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Page 1

Major field of study or discipline .............. .

Number of courses in which you are currently enrcolled ... *

Year of study

*

Pd -

$
h
!

- < *

\




5. Call nmber ..............
6. The main purpose for borrowing this book (please check only

one): Written assignment ... Classroom reading ...

- Exam preparation ... General education ... Entertainment ... .
7. Course for which this book was borrowed (if any) REEEERRR .
8. Date borrowed ......... o

9. Did you find this, book:
very difficult difficult average easy very easy

10. For your purposes, was this boak:

very useful useful somevhat useful not useful
11. Date returned ..... .
DAY TDE PAGE NOTES ! DAY TIME  PAGE NOTES '
1 P15 :
1
2 | 16 '
3 T .
- . - 3 \
4 i 18 : .
: :
3 5 119 L
.
3 6 1 20
b
7 321
! ’
. 8 |+ : ]
} L]
9 i 23
’i ! -
¢ 10 | 24
- . ] -
] % - .
]
4 H
| 12 - .
[
9
T ¢ 13 1 27 .
- H .
14 vt 28

[ R R
+
.
BRI w7 > e




APPENDIX C

TELEPHONE INTERVIEW SCHEDULE.
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Hello. Am I speaking to Mr./Ms.

t

My name “is  ...............- I am condugting a survey on behalf
of Mr. Jamshid Beheshti, a doctoral st t at the School of
" Library and Information Science, University of Western Ontario.
Your name has been chosen randomly frog a list of students.who
have given their permission to the Registrar’s Offive for the
release of their telephone numbers for the creation of a student
telephone directory, to participate in a study on the extent of
the use of library books. You are not under obligation to answer
any of the following questions. Your"responses will be strictly
.confidential. - : R

1

1. What is your major field of study? .......cc0uvues

2. How many courses are you currentiy enrolled in? ...

What year of study are you in? ...

Do you now have any library books out? yes

( if no, go to last paragraph m;axé tred

5. If so, how many books? ...
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Page 2
Case ...
6. What is the call mmber of the (first) book you have checked
out of the library? ..... e, : ‘ | ' :
7. What-is the main purpose for borrowing this book? (please
c;zedi only one): - |
¥ wWritten assigrnment ... . Classroom reading
Exam preparatian ... General.education ... hmth
8. Wnat is the course for which this book vas borrowed
Ri , A (if ANY)? «eerreennnnnn. )
- b - 8. How long have you had this book? ...
‘ ) 10. Have you had s chsnce to read this book?  yes _ no
. : 11. In the past 24 hours:
g (a) How much time did you spend with this book? ...
‘ © .\ (b) How many pages did you resd or browsed? ...
’ (c) Dia you take notes while reading this'book? yes no
12. Have you found this bo.ok ' _
.very difficult difficult average easy very easy
. 13, For, your purposes, has this book been:
very useful useful | somewhat useful not useful
-~ ‘ -
oL B 1‘4. th'n do you h.ave to return this bqo;‘to the library?
{please check the inside cover of the book for the due date) ...
- ' Thank you for pajr;.icipatim .in this study. If you have any'
questions and/or comments regarding this research, please contact
Jamshid Beheshti at the Graduate School of Library Science, ;
McGill University. ' ) ' - : C e
F ‘ .
] - .




APPENDIX D

USE DATA




TABLE 4

- NUMBER OF USES AND RETENTION PERIOD - UWO

RELATIVE CUMULATIVE

14.2857
8.4416 22.727
5.8442 28.571
5.8442 34.416
11.0390 45.455
6.4935 51.948
5.8442 57.792 °
3.8961 61.688
2.5974 64.286
1.2987 65.584
1.9481 . 67.532
2.5974 ° 70.130
0.6494 - 70.779
0.6494 .  71.428
0.6494 72.078
1.9481 -74.026
0.6494 74.675
2.5974 77.273
1.9481 79.221
1.9481 .  81.169
1.9481 83.117
1.2987 84.415
1.9481 86.363
1.2987 87.662
3.8961 91.558
1.2987 92.857
0.6494 93.506
1.9481 95..454
1.9481- 97.402
. 1.2987 98.701
0.6494 99.350
100.000

........ e mm e — - . ——————— -t -

6
)}
2
3
4
1
. |
1
3
1
4
3
3
3
2
.3'
2
6
2
1 .
K|
3
2
1
1.
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TABLE 5§

NUMBER OF USES AND RETENTION PERIOD - McGILL

DAY USES RELATIVE CUMULATIVE
. - I
. 1 9 8.57143 8.571
2 11 10.4762 19 .-048
3 5 4.7619 23.810
1 9 8.5714 32.381
5 18 17.1429 49.52%
6 9 8.5714 58.095
7 * 4 3.8095 . 61.905
8 5 4.7619 66.667
9 B 5.7143 72.7381
10 12 11.4286 83.809 -
11 4 3.8095 87.619
12 3 2.8571 90.476
13 2 1.98048 92.381
15 1 0.9524 93.333
16 1 0.9524 94.286
18 1 0.9524 ©.985.238
27 1 0,9524 96.190
z29 1 0.9524 . 97143
31 1- 0.9524 ) 98.085
36 1 0.9524 89.048 .
39 1 0.9524 100.000
TOTAL 105 .
N

ver




TABLE 6

NUMBER OF USES AND RETENTION PERIOD ~ DIARY DATA

USES RELATIVE CUMULATIVE

26.8293 :
10.3658 37.195
11.5854 48.780
11.5854 60.366
9.1463 69.512
4.2683 73.780
1.8293 75.610
1.8293 77.439
0.6098 78.049
2.4390 80.488

2.4390 - 82.927 -

1.2195 84.146
1.2195 85.366
1.8293 87.195
0.6098 - 87.805
0.6098 88.415
1.2195 89.634
2.4390 92.073
1.2195 . 93.293
1.2195 94.512
0.6098 95.122
0.6098 95.732
0.6098 96.341
1.2195 37.561
0.6098 98.171
0.6098 98.780
0.6098 99,390
100.000

;

ey g peee onppige.
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TABLE 8

MAJOR AREAS OF STUDY AND BOOK USES AND NON-USES

STUDENTS'

{1 146

81 .
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TABLE 9

NUMBER OF COURSES AND BOOK USES AND NON-USES

/7]
<2t
<
[ -] o =, ~ wn
Ol jN]jo]~]|«
[ -
‘Jfl*lllT‘JT'll'l’-
124
23
2] [ o] [se] o~ o0 -
jon) ~ w0 a
'lt'lﬁlLllll'LT"
[2]
[
Oolwn
W o’
| - [t o~ » d
z —t ¢ ] ©w
(&) .
4
rlr'LrlLlllfll!ll
- w
m
2] Z z
W < <
x <+
O]+ [ W]
(&) b w S
/2] 1] <
. /2] [+ 4 &
‘ (o] m m o
z =] (]
e e e —— — - — - — e oam od

[PRWEPERERSEUE et o

P> 0.08

D.F.

2.91

CHI-SQUARE

[3)

McGILL -

P- e me S e S G — S == —
w
0 o
[ ] .
< (=]
= w (-] o (] o
(o] o © — - ~
| ) ' -~
’ .g . a
oy ewn alie o llllw.ll-Jllll-
(2]
m
['2] N b)) (=4 - ] -
o - L] w L] .
llfllllllllf'nﬁ" 1]
[/ 9] .
~m [ T
(2] P .
o a
! -+ - L4 - wn
z ~- L) ©
o
2, N
-~
Inflltr.'lrl ﬁlljl'-ll o~
« .4 v * o~
[
(24 z z it
m « «
£ x m
o [ & 2] o .
(8] -« n o <
(2] x < =2
o | & gl a
Z | = m ] ,
i - =]
e d T
-
'
.- B B e e L T e L e e e

.




‘
[ e s a s

o Shus e GUR G B e . emp e oy
'
’

TABLE 10 ,

YEARS OF STUDY AND BOOK USES AND NON-USES

. " Uwo

YEAR OF STUDY{ NON-USES | USES | TOTALS

FIRST . . 12

—
-
[+ ]

SECOND 17

THIRD 23

——qr-“-—q-

TOTALS 82

P v mn o e G sam e Swn Sam = W)
b cun apw o e S e wen T o = of
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CHI-SQUARE = .0.13 P > 0.05

McGILL™

*

1

YEAR OF STUDY{ NON-USES
.

USES | TOTALS

FIRST 10 27

SECOND 22

THIRD 197

TOTALS 51
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TABLE 12

'PURPOSE FOR BORROWING BOOKS AND BOOK USES AND NON-USES

UwWo
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| NON-USES | USES | TOTALS

1\ _URPOSE
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TABLE 13

SUBJECT CONCENTRATION OFVCOURSEé AND BOOK USES AND NON-USES

Uwo

.

NON-USES | USES { TOTALS

| -

SUBJECT

.

L-'-—.—-—-————-—“i
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-CHI-SQUARE = 0.19

McGILL (TWO CONCENTRATIGNS)

SUBJECT NON-USES USES | TOTALS
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ARTS 176 74 250

SCIENCE 64 22 86
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TABLE 13-cowrmusn<
v § SUBJECT CONCENTRATION OF COURSES AND BOOK USES AND NON-USES
. -§ ' McGILL (THREE CONCENTRATIONS) .
X ,
{ SUBJECT | NON-USES | USES | TOTALS |
| i | i |
N | 4 4 4 }
| ARTS | 82 123 | 105 |
| $ - + |
{ { SOCIAL SCI. | 94 | 51 1 145 P,
{ i —t - . ' |
‘ { SCIENCE' | 64 t22 | 86 I
| = e $ 4 |
| TOTALS - | 240 1 96 | 336 |
E P | | | u
R R R
N CHI-SQUARE = 5.76 D.F. = 2 P> 0.05
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CONTACT TIME DATA
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TABLE 16

AVERAGE CONTACT TIMES WITH 90X CONFIDENCE INTERVAL

UWO DATA

AVERAGE LOWER HIGHER

46.1 . 63.0
56.5 . 38. 74.4
142.2 200.4
3.9 : . 74.3
115.6 . 179.7
54.0 . . 78.0
63.3 . 101.8
46.7 . 64.4
59.1 . 115.6
103.3 248.7
8.8 . 14.4
45.0 . . 70.3
117.5 270.1
160.0 .5 . 314,
15.0 . 37.
120.0 221.
30.0 . 73.
95.8 - 155,
140.0 , 373.
100.0 .8 216.
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TABLE 17

" AVERAGE

HIGHER

- 39.
46 .
95.
70.

70

111
180

9.

86.
210.
' 232.

92
79
38
07

.92
86.
.26
.69
90

81

91
31
53

S WITH 90% CONFIDENCE INTERVAL
McGILL DATA

- . om Ea A v SR W T S S W D N S W G G Mb En n @b G G e e M em R W

AVERAGE CdNTACT‘TIHES WITH 90% CONFIDENCE INTERVALS

DAY

10

.14
18

00 ~3 O 1 d» PO~

. LOWER
27.20 14.52
35.00 23.21
57.00 18.62
48.75 27.43
55.00 39.08
65.00 43.19
61.25 11.24

120.00 59.31
70.00 40.10
58.30 29.75

101.25 -7.91
81.67 -69.20

TABLE 18

DIARY DATA

AVERAGE LOWER
‘46.6 32.6
48.2 26.4
43.2 30.2
41.4 26.3
42.3 26.7
26.4 -4.1
65.0 -59.2
16.7 -4.5
46.3 26.2
78.8 22.2
35.0 -1.7
37.5 17.4

HIGHER

60.6

70.

58.2

56.

5

57.9
56.9
189.2
37.9
66.3
135.3
1.7
57.6
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TABLE 26

STUDENTS’ MAJOR SUBJRET CONCENTRATIONS
UWO

ANALYSIS FOR VARIABLE TIME CLASSIFIED BY VARIABLE MAJOR
AVERAGE SCORES WERE USED FOR TIES :

ANALYSIS OF VARIANCE
MEAN AMONG MS WITHIN MS

16830.5  24042.8
165.00 |
172.71 F VALLE  PROBF
128.10 0.70 0.4997

WILCOXON SCORES (RANK SULMS)

SM OF  EXPECTED STD DEV
SCORES UNDER HO  UNDER HO

ARTS 639.350 697.00 85.94
SOCIAL SCI. 1586.00 ' 1435.00 © 104.55
SCIENCE 1095.50 1189.00 101.18

|

KRUSKAL-WALLIS TEST (CHI-SQUARE APPROXIMATION!
CHISQ= 2.09 DF= 2 PROB > CHISQ=0.3523




v TABLE 27° ]
STUDENTS’ MAJOR SUBJECT OONCENTRATIONS

) McGILL
ANALYSIS FOR VARIABLE TIME CLASSIFIED BY VARIABLE MAJOR
AVERAGE SCORES WERE USED FOR TIES

ANALYSIS OF VARIANCE

MEAN AMONG MS WITHIN MS
1118.98 9240.74¢

F VALLE PROB>F
0.12 0.7293

.

' WILODXON SCORES (RANK SUMS)

S\M OF EXPECTED  STD DEV
SCORES ~ UNDER HO  UNDER HO

1030.00 ~**M017.50 53.43
455.00 467.50  53.43
A Y

[y

WILOOXON 2-SAMPLE TESI' {NORMAL APPROXIMATION)
{WITH CONTINUITY CORRECTION OF .5)

Sz '455.00 22-0.2246 PROB >:Z'=0.8223

T-TEST APPROX. SIGNIFICANCE=0.8232

KRUSKAL-WALLIS TEST (CHI-SQUARE APPRONIMATION)
CHISQ= 0.05 DF= 1 PROB > CHISQ=0.8130




TABLE 28

NUMBER®OF COURSES
LWO

ANALYSIS FOR VARIABLE TIME CLASSIFIED BY VARIABLE NOCOURSE
AVERAGE SCORES WERE USED FOR TIES

ANALYSIS OF VARIANCE

MEAN AMONG M8 WITHIN MS
40969.9 23196

F VALLE PROB>F
1.77 0.1590-

WILCOXON SCORES (RANK SLMS)

SUM OF . EXPECTED STD DEV
SCORES UNDER HO  UNDER HO

247.50 328.00 62.97
617.00 533.00 77.47
2274.00 2132.00 101.18
182.50 328.00 62.97

RRUSKAL-WALLIS TEST (CHI-SQUARE APPROXTMATION)
CHISQ= 7.98 DF= 3 PROB > CHISQ=0.0463
-




»

ANALYSIS FOR VARIABLE TIME CLASSIFIED BY VARIABLE YEAR
AVERAGE SCORES WERE USED FOR TIES ¢

ANALYSIS OF VARIANCE

N MEAN AMONG M5 WITHIN MS.
) 41426.5 21030.4

16 9:.88 -

23 184.17 F VALLE PROB>F

28 155.36 ) 1.97 0.1477

WILCOXON SCORES (RAYK SCMS)

StM OF  EXPECTED STD DEV
SCORES UNDER HC  UNDER HO

3
LS
b
L4

.

438.50 552.00 68.95
926.00 828.00 ~  77.68
981.50 966.60 - 80.00

-

KRUSKAL-WALLIS TEST (CHI-SQUARE APPROXIMATION!
CHIsQ= 3.12 DF=. 2 PROB > CHISQ=0.2097




" ANALYSIS OF VARIABLE TIME CLASSIFIED BY VARIABLE YEAR
- AVERAGE SCORES WERE .USED FOR TIES

-

ANALYSIS OF VARIANCE
MEAN AMONG MS WITHIN MS
32828.6 8568.61

78.24
127.14 F VALUE PROB>F

163.68 3.83 0.0287
WILCOXON SCORES (RANK SLMS)

SUM OF EXPECTED STD DEV = MEAN °
' SCORES UNDER HO UNDER HO SCORE
311.00 ~ 433.50 48.60

355.00 357.00. 16.07
609.900 484:50 49.80

KRUSKAL-WALLIS TEST {(CHI-SQUARE APPROXIMATION)

CHISQ= 8.07  DF: 2 - PROB > CHISQ=0.0177
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~ , : TABLE 32

INTERVIEW DATES ™
UWO

ANALYSIS FOR VARIABLE TIME CLASSIFIED BY VARIABLE INTDATE
AVERAGE SC(RE WERE USED FOR TIES

ANALYSIS OF VARIANCE

N MEAN AMONG S WITHIN M5 .
4180.31 25174.6
/ MONDAY 34 146.62
TUESDAY 14 169.29 . F VALLE PROBSF
WEDNESDAY 10 153.00 _ 0.17° 0.9722
THURSDAY 8 195.00
FRIDAY 3 143.33

WEEKEND 12 140.83

" WILOONON SCORES (RANK SUMS)

SWM OF EXPECTED  STD DEV- MEAN

N SCORES UNDER HO  UNDER HO SCORE

MONDAY 34 . 1437.00 ..1394.00 104.16 42.26

4 : TUESDAY 14 1 560.50 | 573.00 79.80 40.04

& WEDNESDAY 10 412.00 ~ 410.00° 69.43 41.20

. THURSDAY 8 341.50 328.00 = 62.97 42.69

= S , FRIDAY 3 102.00 123.00 39.86 34.00

- WEEKEND 12 468.00 492.00 | 74.97  39.00
3

-

, KRUSKAL~WALLIS TEST (CHI<SQUARE APPROXIMATION)
CHISQ= 0.52 DF= 5§ PROB > CHISQ=0.9913%

- ’ v
.- -

i
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TABLE 33
INTERVIEW DaTE
McGILL
ANALYSIS FOR VARIABLE TIME CLASSIFIED BY VARIABLE INTDATE
. AVERAGE SCORES WERE USED FOR TIES
ANALYSIS OF VARIANCE
‘ N MEAN AMONG M5 WITHIN MS
17028  8260.37
: MONDAY T s 225.00
; TUESBAY -, 1l 126.82 F VALUE PROB>F
{ WEDNESDAY 17 121.18 2.06 0.0867
) THURSDAY 5 128.00
‘- FRIDAY 10 96.00
WEEKEND .6 57.50
: WILCOXON SCORES (RANK SUMS)
e
SUM OF EXPECTED  STD.DEV MEAN
N  SOORES UNDER HO UNDER HO SCORE
’ MONDAY . 5 211.00 137.50 33.35 42.20
TUESDAY ST 319.50 302.50 46.33 29.05
; WEDNESDAY 17 462.50  467.50 53.43 27.21
THURSDAY 5 158.00 137.50 33.35 31.60
FRIDAY 10 242.00 275.00 14.69 24.20
WEEKEND 6 92.00 165.00 36.15 15.33
’ ' KRUSKAL-WALLIS TEST (CHT-SQUARE APPROXIMATION) .
CHISQ= 8.93 DF: 5§  PROB > CHISQ=0.1118
. X
f




APPENDIX G

DISTRIBUTIONS AND TESTS OF HYPOTHESES FOR THE. BOOKS
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FIGURE 8. UWO- SUBJECT OF BOOKS
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FIGURE 9. McGILL- SUBJECT OF BOOKS
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FIGURE 10. UWO- PURPOSE
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FIGURE 11 McGILL-
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FIGURE 12 UWO- DIFFICULTY
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. FIGURE 13 MCGILL- DIFFICULTY
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FIGURE 15 McGILL~ USEFULNESS .
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TABLE 33
SUBJECT CONCENTRATION OF BOOKS

Lwo

ANALYSIS FOR VARIABLE TIME CLASSIFIED BY VARIABLE
AVERAGE SCORES WERE USED FOR TIES

ANALYSIS OF VARIANCE

AMONG MS WITHIN MS
7847.38 7109.68

F VALLE PROB>F
1.10 0.3343

-

WILCOXON SCORES

SUM OF EXPECTED ?SYp DEV MEAN
SCORES UNDER HO UNDER HO SCORE

.5516.00 5735.00 273.36 74.54
3302.00 2867.50 233.76 89.24
3117.00 3332.50 245.45 72.49

’

KRUSKAL-WALLIS TEST (CHI-SQUARE APPROXTMATION)
CHISQ=  3.51 DF: 2  PROB > CHISQ=0.1726




TABLE 35 ‘

SUBJECT CONCENTRATIEN OF BOOKS

McGILY

ANALYSIS FOR VARIABLE TIME CLASSIFIED BY VARIABLE BQCHSLB
AVERAGE SCORES WERE USED FOR TIES

ANALYSIS OF VARIANCE

MEAN AMONG MS WITHIN MS
: 857.54 2987.77
58.33

60.25 F VALLE PROB>F
68.75 0.29 0.7511

v

WILOOXON SCORES {RANK SUMS)

-EXPECTED STD DBV MEAN
UNDER HO  UNDER HO SCORE -
- .\

2028.00  144.99 52.87
1.00 * 2080.00 145.69 47.52

.00  1218.00 126.37 ° 58.01 -

KRUSKAL-WALLIS TEST (CHI-SQUARE APPROXIMATION) .
CHISQ= 1.97 DFz 2 > CHISQ=0.3739 , °

. AT s

(" o SRR L e ot dntiht d i
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TABLE 36

PURPOSE FOR BORROWING

WO

ANALYSIS FOR VARIABLE TIME CLASSIFIED 8Y VARIABLE PURPCSE
AVERAGE SCORES WERE USED FOR TIES

ANALYSIS OF VARIANCE
N -MEAN AMONG MS WITHIN MS
) ' . 9114.95 . 6928.08
ASSIGMENT 144 76.13 . |

OTHER 18 10.00 F VALUE PROB>F
+ 1.32 0.2531

WILCOXON SCORES (RANK SUMS)

SWM OF EXPECTED  STD DEV. MEAN
N SOORES UNDER HO "UNDER HO SCORE
("o ASSIGMENT 144 11449.50 11736.00  185.57 79.51 \
OTHER 18 1753.50  1467.00  185.87 97.12 .
' ) WILOOXON 2-SAMPLE TEST {NORMAL. APPROXIMATION)
; y R R (WITH CONTINUITY CORRECTION OF .5)
‘ = 1763.50° 2= 1.5812.  PROB >:2/=0.1223

R o - T-TEST APPROX. SIGNIFICANCE=0.1252

1. ' ) KRUSKAL-WALLIS TEST (CHI-SQUARE APPROXTMATION)
© CHISQ=' 2.38 . DFz 1  PROB > CHISQ=0.1226 -
: \ i
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TABLE 37

PURPOSE FOR BORROWING
"McGILL

ANALYSIS FOR VARIABLE TIME CLASSIFIED BY VARIABLE PURPOSE
AVERACE SCORES WERE USED FOR TIES

ANALYSIS OF VARLANCE

N MEAN AMONG MS WITHIN MS

6644.01 2883.89
ASSIGNMENT 75 56.47
OTHER 31 73.87

F VALLE PROB>F iy
2.30 0.1321

Ed
-

WILCOXON SCORES (RANK SUMS)

- , §
SWM OF EXPECTED  STD DEV MEAN i
N SCORES UNDER HO (UNDER HO - SOORE
ASSIGNMENT 75 3691.00  4012.50 141.97 49.21
OTHER 31 - 1980.00  1658.50 141.97 163.87
N
.o WILOGXON 2-SAMPLE TEST (NORMAL APPROXTMATION)
(WITH CONTINUITY CORRECTION OF .9)
8= 1980.60 2= 2.2611 PRO8 >12!=0.0238

T-TEST APPROX. SIGNIFICANCE=0.0258

. KRUSKAL-WALLIS TEST (CHI-SQUARE APPROXIMATION}
CHISQ= 5.13 DF= 1 PROB > CHISQ=0.023§




TABLE 38

SUBJECT CONCENTRATION OF COURSES '

ANALYSIS FOR VARIABLE TIME CLASSIFEED BY VARIABLE COURSUB
AVERAGE SCORES WERE USED FOR TIES

ANALYSIS OF VARIANCE

N MEAN AMONG MS  WITHIN MS
3421.32 6960.2
SOCIAL SCI. 75 . 83.84 .
ARTS 37 78.51 F VALLE .= PROB>F
SCIENCE 43 68.02 0.39 0.6126

WILOCOXON SOCORES (RANK SLMS)

S\M OF EXPECTED STD DEV MEAN
N  SCORES UNDER HO UNDER HO SCORE

SOCIAL SCI. 75 5898.50 5850. 00 276.50 78.65
ARTS 37 3022.50 2886 .00 235.87 81.69
SCIENCE ~ 43 3169.00 3354.00 247.72 73.70

KRUSKAL-WALLIS TEST (CHI-SQUARE APPROXIMATION)
CHISQ= 0.67 -« DF=z 2 PROB > CHISQ=0.7140




TABLE 3%

SUBJECT CONCENTRATION OF COURSES
TWO DISCIPLINES -
McGILL -

ANALYSIS FOR VARIABLE TIME CLASSIFIED BY VARIABLE (IJ.‘IBLBv
AVERAGE. SOORES WERE USED FOR TIES

ANALYSIS OF VARIANCE

N MEAN AMONG MS WITHIN MS
12393 2920.79
74 "+ 56,15
22 83.18 ) F VALLE PROB>F
4.24 0.0422
. [ 4
. 7
WILOOXON SCORES (RANK SUMS)

.

SiM OF EXPECTED STD DEV © MEAN
N SCORES UNDER HO  UNDER HO SOCHE

74 3291.50° 3589.00 - 113.25 44.48
22- 1364.50  1067,00  113.25 62.02

. " *WILCOXQN 2-SAMPLE TEST (MORMAL APPROXIMATION)
(WITY CONTIMUITY CORRECTION OF .5)

Sz 1364.50 Z= 2.6226 PROB >.Z=0.0087

Y

T-TEST APPROX. SIGNIFICANCE=0.0102 -

. KRUSKAL-WALLIS TEST (CHI-SQUARE APPROXIMATIOQN)
CHISQ= 6.90 DF= 1  PROB > CHISQ=0.0086
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TABLE 40

SUBJECT OONCENTRATION OF COURSES
THREE DISCIPLINES

‘\\) - McGILL

ANALYSIS FOR VARIABLE TIME CLASSIFIED BY VARIABLE COURSUB
7 AVERAGE SCORES WERE USED FOR TIES

ANALYSIS OF VARIANCE

N MEAN AMONG MS WITHIN MS
6205.01  2952.02

SOCIAL SCI. - 51 . 56.47
ARTS 23 - 55.43 F VALUE PROB>F
SCIENCE .22 . 83.18 2.10 0.1280

WILOOXON SCORES (RANK SUMS)

SUM OF EXPECTED STD DEV . MEAN

N SOORES  UNDER HQ UNDER HO SCORE
SOCIAL SCI. . 51 2334.50  2473.50 134.46 45.77
ARTS , 23 957.00  1115.50 115.01 41.61

SCIENCE 22 1364.50 1067.00 113.25 62.02

KRUSKAL-WALL]S TEST (CHI-SQUARE APPROXIMATION)

CHISG= 7.26 DEz 2 PROB > CHISQ=0.0265

!




TABLE 41 \/

DIFFICULTY

WO

THREE CLASSIFICATIONS \
ANALYSIS FOR VARIABLE TIME CLASSIFIED BY VARIABLE DIFFIC

MOST <

3

LEAST 4
-

MOST 2

3

LEAST 4

27
67
64

AVERAGE SCORES WERE USED FOR TIES

ANALYSIS OF VARIANCE

MEAN AMONG MS  WITHIN MS
485.445 7139.2
77.0¢
' 82.81 F VALLE PROB>F

78.20 0.07 0.89343

WILCOXON SCORES (RANK SIMS)

SWM OF EXPECTED STD DEV MEAN
SCORES UNDER HO UNDER HO SCORE .
1870.00 2146.50 214.16 69.26
5588.50  5326.50 281.17 83.41

5102.50 3088.00 279.30 79.73

KRUSKAL-WALLIS TEST (CHI-SQUARE APPROXIMATION)
CHISQ+ 1.88  DF: 2  PROB > CHISQ=0.3899




USEFULNESS  ~
WO

THREE CLASSIFICATIONS

ANALYSIS FOR VARIABLE TIME CLASSIFIED BY .VARIABLE L'SEFLI.V
AVERAGE SCORES WERE USED FOR TIES

ANALYSIS OF VARIANCE

MEAN AMONG MS WITHIN MS
43994.5 6638.75

F VALUE PROB>F
-6.63 0.0017

WILCOXON SCORES (RANK SIM3)

SM OF EXPECTED STD DRV MEAN
SCORES UNDER HO  INDER SOORE

5664.50  4602.00  268.34 . 96.0l
3035.00  3198.00  243.85 74.02
3390.50  4290.00  264.52 61.65

KRUSKRAL-WALLIS TEST (CHI~SQUARE APPRONIMATION]
CHISQ= 17.49 DF=- 2 PROB > CHISQ=0.0002
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TABLE 43
DIFFICULTY
McGILL
THREE CLASSIFICATIONS

ANALYSIS FOR VARIABLE TIME CLASSIFIED BY VARIABLE DIFFIC
AVERAGE SCORES WERE USED FOR -TIES

ANALYSIS OF VARIANCE

N MEAN AMONG M5 WITHIN S
4987.09 . 287955
MOST 2 21 79.76 -
3 46 :60.65 F VALLE PROB>F

LEAST 4 39 52.82 1.73 0.1821

WILOQXON SOORES (RANK SLMS)

—

SUM OF EXPECTED - STD DEV MEAN

N SCORES UNDER HO UNDER HO ° SCORE

MOST 2 23 1313.50  1123.50 124.38 . 62.55
3 46  2539.00 ~ 2461.00 154.68 55,20

LEAST 1 39 -1818.50  2086.50 150.51 16.63

- KRUSKAL-WALLIS TEST (CHI-SQUARE APPROXIMATION)
CHISQ=  4.02 DFz 2 ° PROB > CHISQ=0.1341

o .

——
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TABLE 44
USEFULNESS

o McGILL ..

.

THREE CLASSIFICATIONS _
ANALYSIS FOR VARIABLE TIME CLASSIFIED BY VARIABLE USEFUL
AVERAGE SCORES WERE USED FOR TIES

LN

ANALYSIS OF VARIANCE

N MEAN AMONG MS WITHIN MS
8563 2827.81
MOST 1 44 . 73.52-
2 33 63.18 : F VALLE PROB>F
LEAST 3 28 41.96 3.03 0.0528

- WILCOXON SCORES (RANK SIMS)

e
SIM OF EXPECTED  STD DEV MEAN .

N UNDER HO UNDER HO SCORE

MOST 1 34 2575.50  2332.00  151.87 - 58.53 .
-2 337  1824.50  1719.00 112.89 55.29
LEAST 3 28 1165.00  1484.00 136.12 41.61
KRUSKAL-WALLIS TEST (CHI-SQUARE APPRONTMATION)

CHISQ=. 5.71 DF: 2 PROB > CHISQ=0.0575 )

-~
rd




ANALYSIS FOR VARIABLE TIME CLASSIFIED BY "VARIABLE NOTES
AVERAGE SCORES WERE USED FOR TIES '

ANALYSIS OF VARIANCE

N MEAN ' AMONG MS WITHIN MS
. i 51347.5 6898.76
NO 67 57.76 .
YES 86 94.69 F VALLE PROB>F

7.44 - 0.0071

. WILCOXON SCORES (RANK SUMS)

i - SWM OF EXPECTED  STD DEV MEAN
. N SOORES - UNDER HO  UNDER HO SCORE
NO 67 4272.00  5159.00 269.02--  63.76

YES 86 .75098.00 6622.00 269.02 _87.31

WILOOXON 2-SAMPLE TEST (NORMAL APPROXTMATION)
(WITH CONTINUITY CORRECTION OF .5)

3z 4272.00 22-3.2953 PROB >!2!20.0010

T TEST APPROX. SIGNIFICANCE=0.0012

KRUSKAL-WALLIS TEST {CHI-SQUARE AFPROXIMATION)
. CHISQ= 10.87 DFz 1  PROB > CHISQ=0.0010

-~ N

.

(]
N

Wperwrewpw




TABLE 46
TIMES FOR NOTE TAKING )
. TMeGILL -

ANALYSIS FOR VARIABLE TIME CLASSIFIED BY VARIABLE NOTES
' AVERAGE SCORES WERE USED FOR TIES )

" ANALYSIS OF VARIANCE

MEAN ' AMONG MS WITHIN S
34871.5  2612,47
43.09/
80.39%" F VALLE  PROBF
13.35  0.0004-

WILOOXON SCORES (RANK SIMS)'

S OF EXPECTED  STD DEV MEAN
N SCORES UNDER HO UNDER HO SOORE

55  2371.00  2942.50  155.94 43.11
51 3300.00 2728.50  155.94 64.71

"WILOOXON ‘2-SAMPLE TEST (NORMAL APPROXIMATION)
" (WPt CONTINUITY CORRECTION OF .5)

S= 3300.00 - 2= 3.6617 PROB »12:=0.0003

T-TEST APPROX. SIGNIFICANCE=D.0004
- KRUSKAL-WALLIS TEST (CHI-SGUARE APPROXTMATION)
CHISQ= 13.43. BF: 1  PROB > CHISQ=0.0002
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SUBJECT = COURSE

TOTAL

ROW RCT !SOCIAL
doL PCT
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47.38
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22.59

STATISTICS FOR TABLE QF SUBJECT BY COURSE

STATISTIC

VALUE

DF

%2659
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= ot~ o~
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o N
b AL o]

363

-
-

EFFECTIVE SAMPLE SIZE
FREQUENCY MISSING = 30

e




TABLE 48

e

CONCENTRATION QF BOOKS VS OTHER VARIABLES

2.
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. TABLE 49 '
SUBJECT CONCENTRATION OF BOCKS VS OTHER V4RIABLES

.

TOTAL ©

P R TR LT ET LT T Y

.OTHER

8
9
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e

2988

N© O
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s O
©® D0
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N
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A R LX ST e P

8
|

3

55

380
100.00

14.47

TOTAL

L)
. .

325
 85.53

DF°  VALLE

STATISTICS FOR TABLE OF BOOKSUB BY PURPOSE

FREQUENCY MISSING = 13
S

23.410°

2

M ™~
R
o

oo
t
54“18
[ 4 < «
afNNNN®
. . v » L]
N
Nowo9o.
N v

LIKELIHOOD RATIO CHI-SQUARE

MANTEL-HAENSZEL CHI-SQUARE
PHI '

CRAMER'S V

()

S

EFFECTIVE SAMPLE SIZE.= 380
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TOTAL

TABLE 50
TABIIOPSUBJR?TBYP!M
i OTHER

ASSIGN
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VALUE
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v o e b, viaie SR

244

69.91°

-

. TOTAL

STATISTICS FOR TABLE OF SUBJECT BY PURPOSE

STATISNC
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SUBJECT CONCENTRATION OF BOCKS VS OTHER VARIABLES
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UWO

TABLE OF SUBJECT BY DIFFICULTY
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STATISTICS FOR TABLE OF SUBJECT BY DIFFICULTY
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TABLE 52
TABLE OF SUBJECT BY DIFFICULTY

DIFFICULTY

SUBJECT CONCENTRATION OF BOOKS V8 OTHER VARIABLES

SUBJECT

2 8% Qo
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VALUE

DF

-
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STATISTICS FOR TABLE OF SUBJECT BY DIFFICULTY

45.96

49
18.01

STATISTIC

TOTAL
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TABLE 53
UWO

STATISTICS FOR TABLE OF SUBJECT BY USEFULNESS
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' TABLE 54
SUBJECT CUNCENTRAJT(!‘CF’BDCES VS OTHER VARIABLES

MoGILL
TABLE OF SUBJECT BY USEFULNESS
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STATISTIGS FOR TABLE OF SUBJECT BY USEFUL

- STATISTIC

" VALLE

DF

12.822
0.452 .
0.216
0.211
0.183
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bR Y

m
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FREQUENCY MISSING = 86




TABLE 55
" SUBJECT CONCENTRATION OF COURSES VS OTHER VARIABLES
WO
rmormavmmamﬂ -

 CURSE ,DIFFICULTY

FRBQUENCY ! B
PERCENT ! .
ROW PCT | MOST LEAST
OOL KCT | 2 3 - 4, TOTAL
SOCIAL | 24 ! 90 | 62 | 176
SCIENCE ! 6.63 . 24.86 . 17.13 ; 48.62
! 13.64 ! 51.14 ! 35.23 !
! 39,34 : 51.14 ! 49.60 !
ARTS ! 14 ! 39 ! 31, . 84
0 3,87 10.77 ! 8.56 ! 23.20
' 16.67 ! 46.43 ! 36.90 !
' 22,95 ¢! 22.16 ! 24.80 !
SCIENCE ! 23! - 47 . 32; 102
' 6.35 ! 12.98 ; .8.84 ! 28.18
! 22.55 ) 46.08 ! 31:37 !
! 37.70 ! 26.70 ! 25.60 !
TOTAL . 61 176 125 362 .

16.85 48.62 34.53 1do.q_o

STATISTICS FOR TABLE OF COURSE BY DIFFICULTY

STATISTIC _ DF  VALLE PROB

CHI-9QUARE 4 3.950 0.413 ) —
LIKELIHXD RATIO CHI-SQUARE 4 3.842 0.428

MANTEL-HAENSZEL CHI -SQUARE 1 1,992 0.158"

PHI . 0.104 »

CONTINGENCY COBFFICIENT . 0.104

CRAMER'S V . 0,074 )
EFFECTIVE SAMPLE SIZE = 362

FREQUENCY MISSING 7 31 .

-

— . -rw i -""‘""“o-q,!.

Ta
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SUBJECT CONCENTRATION OF OOURSES VS OTHER VARIABLES

McGILL

TABLE OF COURSE BY DIFFICULTY
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STATISTICS FOR TABLE OF OOURSE BY DIFFICULTY
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’ TABLE 59 .
. * -
) RETENTION PERIOD AND SUBJECT CONCENTRATION OF
ANALYSIS FOR ‘VARIABLE LENGTH CLASSIFIED BY VARIABLE SUBJECT
AVERAGE SCORES WERE USED FOR TTES
' ANALYSIS OF VARIANCE )
N MEAN AMONG MS WITHIN MS
- 403,799  80.0621 '
SOCIAL SCI. 110 . . 8.90 R
. ARTS 144 11.6M* F VALUE PROB>F
4 SCIENCE 93 8.17 5.04  0.0069
‘ WILCOXON SCORES (RANK SUMS)
§ SWM OF EXPECMED . STD DEV MEAN
: N SCORES UNDER HO UNDER HO SCORE
. " SOCIAL SCI. 110 18290.00 19140.00  867.05 166.27
, ARTS 144  27784.50 - 25056.00 918.13 .  192.95 .
SCIENCE 93 16182.00 825.34 153.80

Tepebe s - g
.

Ve sy

T T VR PR e aatan ol .
.
A\l
.

*14303.50

S

KRUSKAL-WALLIS TEST (CHE-SQUARE APPROXIMATION)
CHISQ= 9.61 DF=‘ 2 . PROB > CHISQ=0.0082

v

1




TABLE 60
RETENTION PERIOD AND SUBJECT CONCENTRATION OF BOOKS

WO

ANALYSIS FOR VARIABLE LENGTH CLASSIFIED BY VARIABLE BOOKSLB
AVERAGE SCORES WERE USED FOR TIES

ANALYSIS OF VARIANCE

"N MEAN AMONG MS WITHIN M5

108.919  296.154
SOCIAL SCI. 170 .  18.92 .

ARTS. 101 17.42 F VALLE PROB>F

SCIENCE 106 17.38 0.37 0.6925

1veapivghe 1s

WILOOXON SCORES (RANK SUMS)

-

SUM OF EXPECTED,  STD DEV MEAN '
N SOORES UNDER HO© UNDER HO SOORE
SOCIAL SCI. 170 33292.50 32130.00  -1051.91 195.84 . ’
‘ ARTS 101  20086.00 13089.00 936.23 198.87
‘ SCIENCE 106 17874.50 .20034.00 950.40  168.53
- . \ -

KRUSKAL-WALLIS TEST (CHI-SQUARE APPROXIMATION)
CHISQ= 5.21 DF= 2 PROB > CHISQ=0.0738

- —

.
[ T L S TR
.
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TABLE 61 ’
RETENTION PERFOD AND SUBJECT CONCENTRATION OF COURSES
Uwo J -
ANALYSIS FOR VARIABLE LENGTH CLASSIFIED BY VARIABLE COLRSUB
AVERAGE SCORES WERE USED FOR TIES
ANALYSIS OF VARIANCE
N MEAN AMONG MS  WITHIN MS
- \ ) 5.9067 299.757
SOCIAL SCI. 182 48.06 : .
ARTS 87 17.63. F VALUE PROB>F
SCIENCE 103 18.04 0.02 0.9805
WILCOXON SCORES (RANK:SUMS)
SWM OF EXPECTED STD DEV MEAN
N SOORES UNDER HO UNDER HO SCORE
SOCIAL SCI. 182 34704.00 33943.00 - 1035.79 "190.68
ARTS 87 16977.50 16225.50 877.08 . 195.14 .
€, SCIENCE 103 17696.50  19209.50 171.81 -

'

927.16

KRUSKAL-WALLIS TEST (CHI-SQUARE APPROXIMATION)
- PROB > CHISQ=0.2510

CHISQ=

2.76

DF= 2.

\




TABLE 62
RETENTION PERIOD AND SUBJECT CONCENTRATION OF COURSES

~

McGILL

ANALYSIS FOR VARIABI{LENG’IH CLASS}FIED BY VARIABLE COURSE . -

AVERAGE SCORES WERE USED FOR ;I'IE.S

.

. ANALYSIS OF-VARIANCE
~ R :

,f!’ggé . ' N MEAN C AYONG S WITHIN 5

N ;o 630.005  B1.3646
145 °  8.35 ‘

ARTS 105 12.79 F VALE  PROB)F

SCIENCE 84 9.24 © 113 0.0005

L

WILOOXON SCORES (RANK SUMS)
, N———

StM OF  EXPECTED STD DEV °
SCORES UNDER HO UNDER HO

~ SOCIAL SCI. 21749.00 24287.50  872.13
ARTS 21269.50 17587.50  816.92
SCIENCE 12926.50  14070.00  763.44

. 4
KRUSKAL-WALLIS TEST (CHI-SQUARE APPROXIMATION)
CHISQ= 20.40 DF= 2 PROB > CHIS@=0.0001
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TABLE 63
RETENTION PERIOD AND PURPOSE

UWO

ANALYSIS FOR VARIABLE LENGTH CLASSIFIED BY VARIABLE PURPOSE
AVERAGE SCORES WERE USED FOR TIES

ANALYSIS OF VARIANCE
N MEAN ) AMONG MS ' WITHIN MS

835.884 288.996
ASSIGNMENT 335

17.15

OTHER 54 21.39 F VALUE PROB>F
2.89 0.0898 !

WILCOXON SOORES (RANK SUMS) .

' Y

SIM OF EXPECTED STD DEV MEAN

N SOORES UNDER HO UNDER HO SCCRE

ASSIGNMENT 335 63074.50 65325.00 766.05 188.28

OTHER 54 12780.50 10530.00 766.05

236.68

-~

WILOOXON 2-SAMPLE TEST (NORMAL APPROXIMATION)
(WITH CONTINUITY CCORRECTION OF .5)

8=12780.50 2= 2.9371 < PROB »>:Z2!=0.0033

T-TEST APPROX. SIGNIFICANCE=0.0035

KRUSKAL-WALLIS TEST (CHI-SQUARE APPROXIMATION )
CHISQ= 8.63 "DF= 1 PROB > CHISQ=0.0033

178

. ea w
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TABLE 64
RETENTION PERIOD AND PURFOSE
McGILL ’

ANALYSIS FOR VARIABLE LENGTH CLASSIFTED BY VARIABLE PURPOSE
AVERAGE SCORES WERE USED FOR TIES

ANALYSIS OF VARIANCE

N MEAN AMONG MS  WITHIN MS
. 3.79486 81.3547
N ASSIGNMENT 249 9.73
OTHER 106 9.95 . F VALUE PROB>F .

0.05 0.8291

WILCOXON SCORES (RANK SUMS)

- ‘ kY

S\M OF EXPECTED  STD DEV MEAN ' i
N SOORES ° UNDER HO UNDER HO SCORE :

ASSIGNMENT 249  44814.50  44322.00 882.46 179.98 .
OTHER 106 18375.50 18868.00 882.16 -173.35

v

WILOOXON 2-SAMPLE TEST (NORMAL APPROXIMATION) _ .
(WITH CONTINUITY OORRECTION OF .5) ‘

S=18375.50 2:-0.5575 \ PROB >!2!=0.5772
‘ T-TEST APPROX. SIMFICAWE:O.S_’”S

N KRUSKAL-WALLIS TEST (CHI-SQUARE APPROXIMATION) *
CHISQ= 0.31 DF=z 1 PROB > CHI%_O.5768 ‘ !
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TABLE 65
. - ]
) RETENTION PERIOD AND DIFFICULTY , : . .
. . . - .
0, Lo . v ’ : L‘}

- * -

ANALYSIS FOR VARTABLE LENGTH CLASSIFTFED BY VARIABLE DIF?I(’I'LTY

. AVERAGE SOORES WERE USED FOR TIES . . Lt

ANALYSIS OF VARIANCE

N MEAN AMONG MS  WITHIN MS
24.6159 296.58
1 10. 16.50
2 B2 19.13 F VALLE PROB>F
3 179 18.00 0.08 0.9876 .
4 112 18.51 3
LEAST 5 20 17.60 ' . o
WILOOXON SCORES (RANK SUMS)
- SIM OF EXPECTED  STD DEV MEAN
N SOORES UNDER HO  UNDER HO SCORE
1. 10 1901.00  1870.00 336.06 190,10 ' '
2 52 9166.00  9724.00 720.64 176.27
3 179 34891.00 ° 33473.00  1039.43 194.92
4 112 20335.50 20944.00 953.67 181.57
3457.50  3740.00 468.67 172.88

KRUSKAL-WALLIS TEST (CHI-SQUARE APPROXIMATION)
CHISQ= 2.12 DF= 4 - PROB > CHISQ=0.7135

vl § con P . .
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. TABLE' 66 . \ '
RETENTION PERIOD AND DIFFICULTY -
B i ¢
§ McGILL ‘ p
ANALYSIS FOR VARIABLE LENGTH CLASSIFIED BY VARIABLE DIFFIC
- AVERAGE SOORES WERE USED FOR TIES
ANALYSIS OF VARIANCE -
N MEAN AMONG MS  WITHIN MS
124.101  83.8499, .
MST 1 10 12.40 _ -
2 41 12.98 F VAWE  PROBF .
3 128 9.54 1.48 0.2084
4 83 . 11.14
LEAST 5

15 8.53 . _ . i

B il ol R
.
-
»
.

- * " WILOONON SOORES (RANK SIMS) AR
. . 3 ..‘.. . . .
S OF EXPECTED  STD DEV MEAN
N SCORES ~ UNDER HO = UNDER HO SOORE .

MOST 1 10  1400.00  1390.00.° '247.97  140.00

; 2 41  6296.00  5699.00 472.05 153.56
3 128 16991.50 17792.00 662,73+  132.75
‘ 4 83 11816.00 11537.00 608.94 142.36"
CEAST 5 15  1999.50. . 2085.00 300.84 133.30

- N z
/ KRUSKAL-WALLIE TEST {CHI-SQUARE APPROXTMATION)

-~

-CHISQ=  2.37

' DF= 4

PROB > CHISQ=0.6676

~

L)

-~

Ll ot R a® ey ~ el



¢ : - TABLE 67

RETENTION PERIOD AND USEFULNESS

UWD

ANALYSIS FOR VARIABLE LENGTH CLASSIFIED BY VARIABLE USEFUL

AVERAGE SCORES WERE USED HTiEEES

: ANALYS:(CTF/VARMNCE

N AMONG MS WITHIN MS
108.919 294.978

MOST 1 124 17.10
2 87 18.70 F VALLE  PROBF
3 97 19.33 0.37 _ 0.7782
LEAST .4 6} 19.07 * T
- . WILCOXON SCORES (RANK SUMS)
e . SWOF EPECTED STD DEV MEAN
N SCORES UNDER HO  UNDER HO SCORE
MOST 124 22386.00 22940.00  967.00 180.53

1

2 87 15412.50 16095.00 869.00 177.16
. 3. 97 18680.00 17945.00 901.17 192.58

4 61 11786.50 11285.00 760.46 - 193.22

3

N - KRUSKAL-WALLIS T?ST (CHI-SQUARE APPROXIMATION)
, CHISQ= 1,54 .DFz 3 PROB > CHISQ=0.6725
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, TABLE 68
RETENTION PERIOD AND USEFULNESS
McGILL

ANALYSIS FOR VARIABLE LENGTH CLASSIFIED BY VARIABLE USEFUL
AVERAGE SCCRES WERE USED FOR TIES

ANALYSIS OF VARIANCE

AMONG MS WITHIN MS

N MEAN
. 54.7767  84.7323
MOST 1 93 11.54
: 2 ¥ 10.24 . F VALUE QB>F
) 3 82 9.77 0.65 0.5897
[EAST 4 15 11.60 ; - .
WILOOXON SCORES (RANK SUMS)
SUM OF EXPECTED STD DEV MEAN
. N. . SOORES UNDER HO UNDER HO SOORE
- - . . B «
MoST 1 93 13292.00 12880.50 624.90 142,92
, 2 8 11735.00 11911.00 612.31 136.45
N K 3 82 10758.00 11357.00 604,16 131.20
- LEAST 4 15  2441.00  2077.50 299772

0

162.73 '

KRUSKAL-WALLIS TEST (CHI-SQUARE -APPROXIMATION)
PROB > CHISQ=0.4888

CHISG=

2.43

DF= 3

+ e
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OTHER

TABLE 64
RETENTION PERICD AND PURNOSE

McGILL

ANALYSIS FOR VARIABLE LENGTH CLASSIFIED BY VARIABLE PURPCSE

AVERAGE SCORES WERE USED FOR TIES

ANALYSIS OF VARIANCE

N MEAN AMONG MS WITHIN MS
. ‘ 3.79486 81.3547
N ASSIGNMENT 249 9.73
OTHER 106 9.95 . F VALUE PROB>F .

0.05 0.8291

WILCOXON SOORES (RANR SLMS)

SM OF EXPECTED STD DEV MEAN
N SCORES ° UNDER HO UNDER HO SCORE

ASSIGNMENT 249  44811.50  44322.00 882.46 179.98 .

106 18375.50 18868.00 882.16 '173.35

A}

WILCOXON 2-SAMPLE TEST (NORMAL APPROXIMATION)
(WITH CONTINUITY OORRECTION OF .5)

3=18375.50 2=-0.5575 \ PROB >!2!=0.5772

T-TEST APPROX. SIGNIFICANCE=0.5775

KRUSKAL-WALLIS TEST (CHI-SQUARE APPROXTMATION)
CHISQ= 0.31 DF= 1 PROB > CHI$=Q.5768 ot
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