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At the 53rd meeting of the Committece of Presidents of

Universitics of Ontario on December 16, 1969, Dr. D. T. Wright,

Chairman of the Committece on'University Affairs indicated

that he would "like to see (mecasured)...the specturm of class
sizes in universities..." 1In April 1970 at the 57th meeting
of the Committce of Presidents it was agreed that this project
should be undertaken and coordinated by the Research Division
of the Committce of Presidents. This paper presents an
analysis at the system levael of the data collected for this
project. An additional paper is being prepared in cooperation
with university personnel proposing a methodology for.

continuing the study in the future.

Basic Data

The data are based upon the instructional activities
of the Fall term 1969. Appendix 1 contains the format and
instructions that were distributed to the universities for
* collection of the basic data. Research Division personnel
visited the universities to discuss special problems in
collection and presentation of information. From these
visits it was learned that there were limitationé in the
reliability of certain clements of the data. While these
limitations do not seriously restrict the interprctation of
the results as presented they should be acknowledged.because
they indicate the nature of the data and cxpiain partially the

manner in which the parameters were defined.




For our purposes the most significant of these
limitations was that pertaining to the "yecar level". The
definition for this element indicated that the ycar level of a
course was to apply to the yecar-in-programme of the students
(or majority of students) enrolled in the course. Universities
observed that many programmes were not defined according to year
levels but were open in the sense that students coull choose
their own order of completing the required courses, i.e.,
courses could be fakcn in any year.

A less serious limitation in the basic data pertained
to the types of instruction categories. The categories specified
in the format were lecture, laboratory and tutorial. The
instructions stated that seminars were to be included under
tutorial. It was felt that the laboratory typec of activity
could Qenerally be identified but that the distinction between
lecture, seminar orxr tutorial would be arbitrafy in lhost cases.

There are two other sources of possible error which are
not easily corrected or accounted for. One concerns courses
which do not align with the main pattern of instructional
activities and thus could not be included in this analysis.
Research courses, reading and thesis courses, field courses
and clinic courses are examples of this category. While most
universities indicated courses of these types, the degree to

which they may have been included is not known. It can be

assuned that such courses constitute a very small portion of

the instructional activities of a universily,

3




A secbnd éourcc‘of error that could not be isolated relates
to an administrative feature referred to as "cross-listing".

In most universities each faculty produces a listing of courses
available to students enrolied in that faculty. Quite often

a coursc may be of fered tc students of other faculties. Even
though the instructional activities are combined, each faculty
may'choosé to identify the course differently. During our
visits to the universities this feature was pointed out, and
the universities werc requested to treat such courses as a
single course. Because of the number of courses it is

doubtful if all such courses were identified. The error due to
duplication of such courses is probably very small;

The data collection instrument was designed to collect

information which would describe the main core of instructional

activities of the universities. For this reéason the data should

" not be related to either a section of the student body or to a
segment of the faculty of the universities. For example, the
activities described in the data do not pertain to either
full-time or part-time students only. Where the.part—time
students were integrated in the activities of the full-time
students, they were included. 1In the smaller universities this
tended to be the case. - Similag;y, the portion of instructional
activitices of medical students that could be'described under

the desired format was estimated to be very small (e.g. McMaster's

submissicn omitted this area entirely).




Approximately twelve thousand* courses were included
in the analysis. Appendix 2 contains a description of the error
checking routine used in processing these data. Approximately

2% of the courses vwere deleted by this routine.

Each activity of each course is capable of génerating
three descriptive values. If all activities are examined
in these three ways, threce distinct distributions can be formed.
For ecach activity of each course these three values are:

1) Number of Course Sections - the number of sections

2) Number of Section Hours  (per week) - the number of sections

multiplied by the hours per week of scheduled activity.

3) Number of Student lours (per week) - the number of students

multiplied by the hours per week of scheduled activity.

The mean section size is defined as the number of student hours
within a category divided by the number of section hours within

the same category.

Parameters of Section Size

The analysis classified the data according to three
parameters; discipline group, course level and type of

instructional activity.

*Data were collected at Brock, Carleton, Carleton - St. Patrick's,
Guelpl:, Lakehead, Laurentian, McMaster, Ottawa, Toronto, Trent,
Erindale, Scarboro, Walterloo, Western, Windsor, York, York-Glendon,
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The parametier discipline group, is intended to

reflect the content of the course, not the department or
faculty or student associated with the course. Four discipline
groups‘based upon the DBS discipline lists were defined:
humanities, social science, biological science and physical
science.

As outlined in the discussion of the basic data, the

parameter course level, was defined as the normal year-in-

programme*in which the students (or majbrity'of students)
enroll in the course. This definition was inoperable for two
reasons. First, the universities for whom the definition was
appropriate could not check the student characteristics of

each course because of the great number of courses involved

and second, as indicated previously, the programme‘structure of

some universities does not allow the definition of a "normal"

year-in-programme for each course. TFor these reasons, the

year ‘level feported for cach course was ceither an assumption
regarding the student component of Ehe course or an indication
of the hierarchy of the course i.e. a first course in a
discipline, a second course, an advanced course, or a graduate
course. The level of courses in dentistry, law, medicine and
veterinary science/medicine were taken as the year levels of
students as reported to DUA (form UA3, page 1). In analysing

the data, four groups of course levels were defined:




‘3) Advanced (Yrs. 4-6) - to indicate courses at an advanced

1) Introductory (Yrs. 0-1) - to indicate courses of an
introductory naturc gencrally requiring no previous
university courses (yeér level 0 indicates a preliminary
or qualifying course).

2) Intermediate (Yrs. 2-3) - to indicatc‘coursés which

may or may not require prerequisite courses at the

university level.

level of study yét still offered primarily to under-
graduate students.
4) Graduate (Yr. 7) - to indicate courses offered primarily
to graduate students.,
While it is felt that analysis of the data is permissible in
these groupings, because of the inherent shortcomings of the data

we suggest a not too precise interpretation of results.

The type of instructional activity for the course constitutes
the third parameter. Two main classes of instructional activity
could be isolated from ihe basic data: (1) lecture, seminar,
tutorial and (2) laboratory. As mentioned above, it was not
possible to identify separatély activities known traditionally
as lecture and tutorial. It was considered important to repdrt
the laboratory category separately since the sectioning policies
and the resources dedicafed to these two categories can be quite
different. In addition, the cost of laboratory facilities makes
separate estimates of their.utilization imperative. While
laboratory usage cannot be fully developed in the system report,
it is of significance to the individual.uniVGrsities for their

"/

R
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Pattern of Scction Sizes

The distributions of section sizes by discipline group,
course level and instrﬁction type afc presented in Appendix 3.
This paxt of the paper summarizes the main points presented
in detail there.

Table 1 presents a summary of total section hours,
student hours and overall mean section sizes classified by
discipline group, course lcvel and instruction type. 1In
interprcting the results, two additional points should be made:
1) The primary value of the results of‘this study at the.

syséem level is the definition of base values rcgarding

the pattern of section sizes from which comparison can

be made in later years.

2) - Although the values for section hours and student hours
on Table 1 indicate otherwise, it is estimated that the

crror due to processing is # 40 hours.

From Table 1 it can be seen that at the undergraduate
level courses in the humanities consistently showed the
'smallest mean section sizes for all levels and types of instruc-
tional activities. The largest mean section sizes for under-
graduate courses were found in the biological sciences for the
combined lecture, seminar and tutorial categoxry while in the
laboratory category the mean section sizes of the sociai sciences,
physical -=ienhces and biclogical sciences were approximately

equal at each level of instruction. At the graduate level the
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cmallest mean scétion size was found in the phy'.lcal scicnces
for both instructional categories. Over all discipline groups
and iinstructional typ’és the mean section size at the
undergraduate level was 29.8. At the graduate level it was 11.9.
Figures 1, 2, and 3 present histogrgms depicting tixe
percentage distributiohs ‘of section hours and student hours
for the undergraduate lecture-seminar tutorial groups, tAhe'
undergraduate laboratory group, and all undergraduéte a,&:t»ivities
respectively. From these it can be seen that at the \_mjdergraduate
].c“i';ﬂ.l approximately 77% of the lecture, seminar and tutorial
ativities and almost 90% of the laboratory activities were
conducted in courses whose average section size was 40 or.less.‘

Figure 4 presents the distributicn of scction hours for

the four course levels of lecture, seminar and tutorial activities.

\’hl]c the volume of section hours chancres by course lcvcl, the

. Y
.

shapc of the dlStllbuLlon remains fairly constant wu_lun thes

section size intervals. At the advanced and graduate course levels

there is a shift towards smaller average section sizes.

Figure 5 presents the distribution of section hours of
laboratory activities for the four course levels. While four
distinct distributions are formed the overriding characteristic,
as observed at a higher level of detail (Figx_xre 2), is that 90%
of the laboratory activities have an average section size of
less than 41, regardless of.the course level. As in the lecture,
seminar, tutorial category, as course level increases both the

average and median scction "120 decrecase.
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FIGURE 1 -

DISTRIBUTION OF SECTION HOURS AND STUDENT HouRS
UNDERGRADUATE - LECTURE, SEMI NAR, TUTORIAL
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PERCENT STUDENT HOURS

PERCENT SECTION LOURS

DISTRIBUTION OF SECT10N HOURS AND STUDENT HOURS

FIGURE 2

UNDERGRADUATE ~ LABORATORY
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FIGURE 3

DISTRIBUTION OF SECTION NOURS AND STUDERT HOURS
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FICURE 4
DISTRIBUTION OF SECTTION HOURS

EMINAR, TUTORIAL

S‘
BY COURSE LEVEL
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FIGURE 5
DISTRIBUTTON OF SECTTON HOURS

LABORATORY
BY COURSE LEVEL
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Figures 6 and 7 show.distributions of section hours by
discipline group for lecture, seminar, tutorial, and
laboratof? categories respectively. From Figure 7, it can be
seen that approximately 90% of laboratory activities are
conducted in average section sizes of less than 41 irrespective
of discipline group. The orientation of the humanities and
social sciences to "classroom" activities is in sharp contrast
to the tendency of biological and physical sciences to decvote
approximatecly eqdal time to both "classroom" and laboratory
activities. 1In addition, in the combined lecture, seminar,
tutorial category in Figure 6 the physical and biological
sciences tend to show relatively greater dispcrsions of
section sirzes.

As stated above, at the university level the output of
this study can be used to estimate the usage of laboratory
- facilities. There are additional values that can be derived
from this study. For‘example, section hourg can be taken as
a rough estimate of the resources dedicated to instructional
activities. The load'placcd'against these resources can bhe
approximated by the student hours. By matching resources to
load for various section size categories a possible measure
of efficiency can be obtained. Tigure 8 is in the format of
Figure 3 showing the percentage distributiOn; of section
. hours and student hours for all undergraduate instructional
activities. At the end points of these distributions are found
the relative extremes for this measure of efficiency. 1In the

section size interval 1-3 approximately 7% of the resources

16
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FIGURE 7

DISTRIBUTION OF SECTION HOURS
LABATORY
BY DISCIPLINE GROUP
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DISTRIBUTION OF SECTION HOURS AND STUDLENT HOURS
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(sectionlours) are dedicated to less than 1% of the load
(student hours). Similarly, those section size intervals
greater than 100 show 6% of the resources allocated to 25%
of the load. Supcrimposed on the distribution of student
hours is a curve showing how this measure behaves over the
range of scction size intervals. Each point is defined by
dividing the percentage of student hours by the percentage of section
hours for the same section size interval. While such a measure of
efficiency over-simplifies the prccesses of resource.allocation,
at a lower level of detail it would constitute one measurec in an
analysis of alternate patterns of operation.

Tests of significance have not been performed for all

categories of the data. However, at the university level, it may

be appropriate that such testing should be done. For example,
it can be shown at the system level that the distributions and

" mean section sizes for Graduate Physical Sciences afe
significantly different from those describing total graduate
instructional activities. At the university level where the
pattern of activities can be. controlled, such tests of

significance could be very meaningful. .
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APPENDIX 1

INSTRUCTIONS FOR COLLLECTION OF SECTION SIZE DATA
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Subject to vour approval and comment, we supgest the third alternative as the
most appropriate this year. :

Jt is crront1~1 for information_to be collected in a consistent way in all
Un1VFl‘J(1(‘ or invidieus LO“H{{!?O“L"!QF.JV'LOd b1 apnears Lo us that the only

way to casure (015'n.«uC\ is JTor each university to collect basic enrolient data

by course, course number, vear level, hours per weck, weeks per vear, and nunber

of scctions per conrse. This office could then ageresate the course information into
the familiar BES groupings of Appendix A in a consistent way (as in Figure 1).

The necensary enrclonent data should be available for 1969-70 in the records at

ccach university. We would ask cach university to provide the detailed informatien

as in the artached format. Provision of the detailed informatien will enable us to
display class enrolment information as {reqaency distributions by university and/or
discipline group according to vear level and wvhether Jecture, lab, tutorial or total.
The standardized collection and display procedures developed in the process will he
written up and furnished to the universities,so that the university can perform this
task according to standard procedures in future yecars.

Definitions for Comnletion of Tormat I

COURSE = includes any formal, organized, instructional activity
subject to the following qualification: :
(1) include only courses in vhich the majority of students
.enrolled arce covered by the UA-3 enrolment audit.
COURSE RINIBER - the alphabetic and/or number code assigned by the university
to cach coursc.

YEAR LEVEL = the yecar of a programme in wvhich the course is normally
offered.  For example, a course taught to enginecering
students in their second vear would be considerced a sccond
year level course. This would still be the case if there
were scveral students included from the third year of ¢
prograime. In other cases the programme level of Lhc
majority of students should vrevail.

‘= the levels should run from one through six with the seventh
. level reserved for all graduate courses.

HOURS PIR WEEK = number of formal hours per week that the student is taking
instruction or for which he receives credit.

NUMBER OF WEEKS - number of weeks during the session (vear, scmester) that
the student i taking instruction in the particular course.

23 .




- COURSL ENROLMENT - the number of students enrolled in each course. If a
course includes both lecture and laberatery then the course

- . enrolment nmust be specified under ecach category. The
’ ) tutorial catepory covers both tutorials and seminars.
: The universities should apply their own definitions in

differentiating between lectures and tutorials.

Generally speaking, a lecture features the presentation
of instructional materials by a member of the acadenmic
staff. In contrast, students may present materials
) for discussion in tutorials. Only seminars and tutorials
spacificd by the course outline 'should be included.

NUMBER OF ‘%‘C‘l]O\‘ - the number of subdivisions into which the total course
enroluent is diviaed for the purpose of conducting the
formal instruction. A coursce with an enmroliziant of 300 °
may require necting as one group of 300 for a lecture
and as 30 groups of 10 for tutorials. These arrangenents
would he recorded as. 1 lecturc section and 30 tutorial
sections.

Tigure 2 is an cxample of how Form 1 would be completed for the following
course: '

CHIMLSTRY 600 - given by the Departient of Chemical Engincering to first
- year students. Earolment of 200 receives 2 hours ef lectures
per week and 3 hours of laborntory instructioa throughout
the 28-wceh session. The lecture 1s divided into 4 scctions,
the laboratory into.- 10.

Completed forms should be returned to the Committee of Presidents’

of fice by
September 15, 1970, to allow for conmpletion of the report by October 1.

Messrs. Ivor Thompson and John Long are coordinating this vrojcect for the CPUO
Sccretariat and will be conticting the liaison officers verv shortly to discuss the
project. They nmay be contacted at this office, telephone 416-920-6565, if there are
any questions prior to their vigsits.
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APPERDIX A

DBS DISCIPLINE GROUPTNGS




APPLIED SOCIAL SCIENCE

Commerce, Business Administration
(including Accounting, Industrial Relations)
Education (including Child Study)
Household Science, llome Economics (including Dietetics)
Law
Physical and Hecalth Education
Secretarial Science
Social Work
Applied Social Science, n.e.c. (including Public Administration)

PURE BIOLOGICAL SClENCE

Botany

soulugy {including Anatomy, Histology, Embroyology,
* Entomology, Palacecontology, Physiology)

Pure Biological Science, n.c.c. (including Genetics,

Natural History, Microbiology, Radiation Biology)

APPLIED BIOLOGICAL SCIENCE

Agriculture (including Animal Science, Soil Science)
Dentistry

Forestry

Hygiene, Public Health

Medicine (including Medical Technology)

Nursing

Optometry

Pharmacy

Physio and Occupational Therapy (including Rehabilitation)
Veterinary Medicine, Vetcrinary Science

Applied Biological Science, n.c.c. (including Fisheries,
Marine Science, Oceanography)

PURLE PHYSICAL SCIENCE
Chemistry (including Biochemistry)
Geology (including Mineralogy)
Mathematics (including Astronomy, CGeodesy, Statistics)
Physics (including Biophysics, Geophysics, Mathematical Physics)
Pure Physical Science, n.e.c.

APPLIED PHYSICAL SCIENCE

Architecture (including Town Planning)
Engineering
Chemical Engineering
Civil Enginecring (including Agricultural Engineering,
Architectural Engineering, Forestry Engineering,
Structural Engineering)
Electrical Engineering
Hechanical Engincering
Mining Engineering, (including Geological Engincering,
Metallurgical Engineering, Petroleum Engineering)
Engineering, n.e.c.
Applied Physical Science, n.e.c. (including Aerophysics,
Applied Mathematics, Applied Physics) :




PURE HUMANITIES

Fine Arts (listory and Appreciation)

Art (including Archaeology, Architecture)

Drama

Music

Finc Arts, n.c.c.

Classical Languages and Litcrature

Greek

Hebrew

Latin

Classical Languages and Literature, n.e.c.
(Including Medieval Literature, Oriental Languages)

Modern Languages and Literature

- English

French

German

Russian

Spanish

Modern Language and Literaturc, n.e.c. (including Letters,
Linguistics, Romance Languages, Slavic Languages,
Italian, Portuguese)

Philosophy (including Ethics, Logic, Natural Theology)

Religion (including Religious Knowleddge)

Pure Humanities, n.e.c. (including East Asiatic Studies,
Islamic Studies, Slavic Studies, Celtic Studies, Neax
Eastern Studies)

APPLIED HUMANITIES

Journalism

Library Science

Theology, Divinity (including Canon Law)

Music

Fine and Applied Art (including Drama, Elocution)
Applied Humanities, n.e.c.

PURE SOCIAL SCIENCE

Anthropology
Economics and Polltlcal Science
Economics
Political Science
Economics and Political Science, n.e.c.
Geography
listoxry
Psychology.
Sociology
Pure Social Science, n.c.c.
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Data Checking Routine

As part of the programme developed to process the data,
a data checking routine deleted approximately 2% of the total
submission of twelve thousand courses. This routine operated

in the following steps:

1) For each course it identified those activities with a
positive enrolment. -
2) For these activities it checked to see if the hours per

week were defined.

- 3) For these activities it checked to see if the number

of sections were defined.

4) It inspected the remaining data elements for acceptable

values.
An entire course was deleted if:

1) The hours per week of an activity with a positive
enrolment were not defined.

2) : The ratio for any activity of enrolment to number of
sections was less than 1.0.

3) Any of the remaining elements were improperly defined.

(e.g. the year level was 8).

The above steps attempted to isolate any basic errors in the
data, such as keypunching or omission of part of the elements
pertaining to a course. In addition two further constraints

werc added in the attempt to delete courses outside the main

corec of instructional activities:




1) An activity of a course was deleted if the hours perx
week of activity was greater than 10. Genecrally
these were laboratory activities, some with as high
as 60 hours per week. It was felt that the resources
dedicated to such activities were quite different than
Lhose of the wain core of laboratory activities and so

should not be included.

2) An entire course was deleted if the number of weeks of
duration was less than 8. The analysis was to be
representative of the activities of the Fall term and
so some lower limit had to be placed upon this element
of the data. Although somewhat arbitrary, the
definition of "short" courses as such admitted only

those courses taught through the majority of the term.

If the number of sections of an activity were not defined a
default value of one was assumed. This option was exercised in
approximately 3% of the twelve thousand courses. While it is
estimated that this value was generally correct, vhere it

was incorrect it would have the effect of understating both the
Number of Course Sections and Number of Section liours. The

error introduced by this default value is felt to be more

acceptable than omission of the courses concerned.
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DISTRIBUTION OF SECTION SIZES




1)

2) -

3)

4)

. 5)

DISTRIBUTION OF SECTION SIZES

TABLES 1-16

The data are based upon the submissions in response to the

request as outlined in Appendix 1.

Submissions were received from Brock, Carleton, Carleton-St.
Patrick's, Guelph, Lakehead, Laurcntian, McMaster, Ottawa,
Toronto, Erindale, Scarboro, Trent, Waterloo, Western,

Windsor, York, York-Glendon.

The submission from Windsor did not identify the tutorial

segment of instructional activities (seminars were included).

The submission from HMcllaster did not identify the

instructional activities relating to medicine.

Associated with each section size interval are Tables 1 to 16

there is an error due to processing for Number of Section

Hours and Numbexr of Student Hours of * .5 hours.
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