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ABSTRACT

This study traces biology education in Ontario High schools
from 1871 to 1978, and is the first major study of the development
of Ontario biology in forty years.

The author examines a variety of data sources for information
about the biology curricula in regard to aims, content, methods and
evaluation. For convenience in -Organizing the data, the century
studied is divided into three periods:

(a) a period of education for a minority (1871-1920)

(b) a period of expanding enrolment (1921-1960) and

(c) a period of educational flux (1961-1978).

Over the three periods the following changes were noted:

(i) The topics covered changed considerably over the hundred
years starting with taxonomy and prbceeding through
morphology and related physiology, applications of biology,

‘ , génetics, ecology-and cell biology -

(i) The educational emphasis and authorship of the textbooks
chénged. In the first period, the authors were university
biologists and stressed the structure of biologyz in the
second period, the authors were téachers and emphaiizéd‘the
topics of pﬁpil intérést; while in the third, thé authors

were teams of biologists and teachers and stressed both



biological strﬁctﬁre and stﬁdént intérest.
Kjii) The physical facilities changed throughout the period
reflecting thé cﬁrricular concept currenfly in vogﬁé.
(iv) Over most of the hundred years Ontario secondary teachers
of biology had high academic and professional qualifications.
However, there were times of teacher shortages in which
qualifications declined.

(v) The opportunities for the "average'' high school pupil to
learn Ei&logy increased greatly over‘the hundred years as
the proportion of pupfls attending high school increased
eighteen-fold. Pupils enrolled in agriculture much later
than in biology and the proportion of pupils studying
agriculture varied with the community's need for farmers.

The biology programs are related to the four curricular ideologies

or concepts outlined by Michael Schiro (1978); the scholar academic
ideology, the child study ideology, the social efficiency ideology

and the sécial reconstruction ideology. The author found that the
scholar academic concept was dominant fhroughout but declined during
the second period; the social efficiency concept appeared in the first
period but was declining by the third; the child study approach pro-
vided a competing ideology in the second and third periods; and the

social reconstruction concept emerged during the third.
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INTRODUCT tON

The purpose of this st&dy is to analyse the changes in biology
education from 1871 to 1978 in Ontario high schools. lnvéstigations
of the changés in science education have been madé of other systéms
and of other periods: Gatewood and Obourn (1963)] and del Giorno (1969)2
investigated changes in science education in the United States;

Hurd (1961) restricted his study of science education in the United
States to biologyS; Murawsky (1969) dealt with the development of
biology education in Saskatchewanh; Croal (1940) reviewed the changes

> and Hofferd analysed the

in science education in Ontario up to 1900;
changes in biology education in Ontario Grade 9's and 10's to 1932.6 But
there~has not: been é reported study dealing with the development of
Ontario high school biology education during recent times, when dramatic
“increases in the proportion of the'population atfending Ontario high
schools occurred (the increase being eighteen-fold during the hundred
years studied) and spectacular progress in research in biological
science was made.
A wide range of sources of information has- been used in this

study including authorized or approved textbooks, courses of study,
reports of the Minister of Education, census statistics, the Provincial

Archives: of Ontario, journals of general teaching and biology in-

struction, departmental examinations, tape recordings of educators who

were involved in decision-making, and the author's personal experience.



To permit the data gathered to be studied with convenience,
the century studied has been divided into three separate periods&
(i) a period of education for a minority (1871-1920),

(ii) a period of expansion in‘enrolment (1921-1960),

(iii) a period of educational flux (1961-1978).

The changes in curricular content, the variations in textbooks
emphasis and content, the modifications in facilities, differences
in teacher qualifications, and changes in enrolment are all analysed
and related to the prominent educational ideologies operating during
the period of study, i.e. the scholar academic, the social
efficiency, the child study and the social efficiency ideologies.

Conclusions are drawn about the above aspects of biology
education, personal reflections are presented about the century of
change, and tentative predictions are made about the future of

biology education.
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Chapter |
HIGH SCHQOL BIOLOGY‘JN THE PERIOD OF EDUCATION FOR A MINORITY
(1871-1920)
1.00 The Introduction of Biology into the Schools
1.01 Admission of Science and Biology as High School Subjects
The last decadés of the nineteenth and the early decades
of the twentieth century were times of far reaching educational
change], and '"between the 1880's and the 1920's a growing band
of Canadians worked ...... to transform Canadian education.2
However, even earlier in 1871, secondary education was changed
with the passage of the High School Act by which the former
grammar schools were replaced by two new institutions*, high
schools, which were designed to provide general education, and
collegiate institutes, which were planned to offer university

3

preparation. It seems appropriate, therefore, that this era
and the date, 1871, be chosen as a suitable starting point for
tracing the development of biology education in Ontario High
Schools.

During the period 1871-1920 the proportion of young people
attending high school increased considerably. In the early part
of the period, particularly, Ontario high schools could be

called the schools of the few as ''secondary education was avail-

able to a restricted minority - the privileged in every sense of

“Althqugh the functions of high schools and collegiate in-
stitutes were intended to be different, in practice both

. provided general education and university preparation, with
‘stress on the latter. Robert M. Stamp, "Evolving Patterns of
Education: English-Canada from the 1870's to 1914, in Canadian

" 'Education : A 'History, eds. J. Donald Wilson and others,
{Scarborough, Ont. : Prentice-Hall of Canada, 1970), pp. 322-323.

iaN
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the word, 4 since the schools were designed to train a few selected

youths for special positions in society. Indeed, Adam Crooks,
Ontario's first Minister of Education . (1876), saw the schools as
""affording to each youth of ability the opportunity of the highest
intellectual career.“5 However, other purposes for the schools
emerged during the period. Crooks, Harcourt and others came to see
that the schools should open the '"avenues of learning to every child
in the provinc:e.”6 and '"'that the training given ... should be as
practical as possible and that the subjects taken should have in view
the pursuits that will be necessarily followed by the majority of our

II7

citizens. However, even by 1920 the high school students were
relatively few in number and secondary schooling was still for the
minority  (Appendix H).

The views of Ontario educators - in the 1870's on the purposes
and methods of secondary education were similar tb those of their
counterparts in Victorian England. The main purpose of secondary
education was seen to be the development of the hental faculties of a
minority, while the method of education was conceived as one of steady
student application to difficult classical languages which trained the
mental abilities and strengthened character through persistence with
difficult concepts.

Many educators, in the early part of the period, thought that
biology did not fit this conception of formal education, and its
introduction as a high school subject was opposed. However, the argu-
ments in favour of introducing experimental science were strong.

Popular interest was aroused by the great scientific inventions and

discoveries of the age; and it could be argued that by studying



science, the pupils felt they were keeping up with the march of
progress.9 ‘Moreover the teaching of science could be supported by
the dominanf psychological theory of the day which suggested that
mental development took place by the “gxerciée of the faculties''.
Hence as the study of science employed the '"'faculties' of observation
and reason, education in science could be considered to foster mental
growth.]0
In Britafn, Herbert Spehcer and Thomas Huxley encouraged the
introduction of science into the school cu;ricu]um, and were quoted
extensively in Ontario education circles. Spencer maintained that the
purpose of education was to train for life and that sciénce education
did this most effectively since it furthered self-preservation and
the ability to earn a Iiving.]] Huxley contended that the extension
of education in scienceswasessential for industrial progress and also
claimed that
, for the purpose of attaining pure culture,

an exclusively scientific education is at

least as effective as an exclusively literary

education.«12

Support for the British concept of science education became

evident in Ontario. when Inspectof MacKenzie, in the 1870 Report of
the Superintendent of Education to the Legislature, described the
positive effects of science teaching at Rugby Public School.
MacKenzie noted that there was no decline in the high standards in
the classics at Rugby'School following the introduction df science
into the curriculum. He noted further that some boys who had shown
little interest in the classics were highly motivated and competent

13

in science. In a similar vein,.Ontario's “'Superintendent of



Education (1844-1877), Egerton Ryerson, affirmed the value of
teaching science by claiming that pupils

i develop patterns of independent thinking and working habits,

ii learn the scientific method which would become a permanent

skill, and
iii apply scientific skills and knowledge to many occupations.]h

Another Ontario educator, Inspector George Paxton Young justified the
inclusion of science in the curriculum as early as the 1860's on the
grounds that pupils would be involved actively in discoveries. He
asserted that a single law discovered by the pupil was worth a thousand
given by the teacher.]5

In the climate of such sentiments as these, Ryerson (1871)
attempted to place science in the high school curriculum with science
subjects identified as physics, chemistry, natural history, physiology,
and applied biology (;:igriculture),.l6 However, in spite of the cogent
reasons for the introduction of science into the high schools, this
first attempt did not succeed as it attracted very few students.
Ryerson suggested that the failure of the science program was due to
the impractical nature of the prescribed courses, the-absence of
qualified teachers, the indifference of the public to the value of an
education in science, and the school boards' lack of 1’unds.]7

In 1876, Adam Crooks, Ontario's first Minister of Education,
made another attempt to introduce science into the high school curri-
culum. The new program did not require specific science subjects to
be taken in a particular year.]8 In this program natural history was

replaced by botany while agriculture, which had received prominence
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in the 1871 course, was omitted altogether. However Crooks' revisions

did not attract more students (Table 1). While the enroiment in
chemistry and geography increased, enrolment in physics and botany
declined. The net result was that no increase showed in the pro-

portion of pupils studying science.

Table 1

Ontario Secondary School Enrolment in Science (1867, 1880)

Percentage of Total Percentage of
1867 School Enrolment 1880 Total Schootl
Enrolment
Natural Philosophy Natural
(Physics) and 27 Philosophy 15
Geology (Physics)
Chemistry and 15 Chemistry 27
Physiology
Natural History 12 Physiology 5
Botany 2
Geography 92 Geography and 97 -
‘ As tronomy
Source: A.G. Croal, ""The History of Teaching Science in Ontario

1800-1900", (Doctoral Dissertation, University of
Toronto, 1940), pp. 59-60.

Few pupils studied botany at this time (1880) and A.G. Croal,
Professor of Methods in Science at the Ontario College of Education
(0.C.E.), accounted for the early low enrolment by suggesting that
there was a lack of a good Canadian textbook, the absence of qualified
botany instructors, and the treatment of the subject as an exercise

in memory rather than as an experimental science.20 This state of



affairs persisted until Henry B. Spotton helped increase the

enrolment in botany through his personal involvement, his published
paper on the teaching of the subjectf(1878)fland his textbook (1879).*
Spotton's text changed botany from an exercise in memorization to

one of examination of living plant material. Following the intro-
duction of his text in the 1880's, pupils examined living plants, observed
the characteristics of flowers and learned to identify plants with

the use of botanical keys. Thus, the pupils gained experience in
taxonomic botany, an aspect of the subject which many teachers

thought was over-emphasized. However, Spotton promoted botany as a
first-hand experience in contrast to the previous emphasis on
memorization, even if he may have unduly stressed the importance of
taxonomy. His effective approach of examining living plant material
lasted for a long time.22 Indeed, his books remained on the authorized
list of texts until 1909. His influence and the recognitién of the
high calibre of his teaching were widespread and acknowledged by the
Department of Education in 1885 when he was asked to conduct summer
classes for his col]eagues23 and later (1906) when he was appointed

24

inspector of schools.

John Macoun and Henry B. Spotton, The Elements of Structural
Botany with Special Reference to the Study of Canadian Plants
(Toronto: W.J. Gage, 1879).

Henry B. Spotton, Elementary Botany, Parts | and I11. (Toronto:
W.J. Gage, 1886).




10

1.02 Admission of Science and Biology as Subjects for Matriculation

The biology program, as influenced by Spotton, was challenging
and demanded qualities of keen observation, doggéd pérsisténcé and
sound judgement while the student learned to identify individual
plant specjmens, wrote examinations, and came to recognize the
eharacteristics of fifteen families of flowering plants. Such a
program would seem to be in keeping with the academic schooling of
the day.25 However, in spite'of the rigorous nature of the course,
biology was not accepted for university admission at the beginning
of the period. Indeed, no science subject was accepted er university
admission at this time, 1871.

Without the goal of matriculation few pupils enrolled in the
science courses and school administrators granted little time to
science in the weekly school time-table. This lack of recognition
and condition of low prestige was addressed by the science teachers$'
organization, the Natural Science Section of the Ontario Education
Association (0.E.A.) in 1882. They appointed a committee to petition
the University Matriculation Board* to recognize science for all uni-
versity entrance.26 The successful work of the committee culminated
" in a revision of the university entrance requirements (1885) in which
any one of the science subjects - physics, chemistry or botany, was

acceptable as one of the ten subjects required for matriculation.27

The science subjects approved for matriculation are shown for the

“The University Matriculation Board was a group of educators con-
taining representatives from the universities who set and marked
the matriculation papers.
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years 1871-1903 in Table 2 in which the continued afceptance of
traditional school subjects is illustrated by the presence of

Latin' throughout the period.

Table 2

University Requirements for Junior Matriculatjon™
Sciences and Latin (1871-1903)

Year
Subject 187111876 1885 1891 1896 | 1899 | 1903
Latin X X X X X X X
Bbtany - - X - - X X
Zoology - - - - - X X
Physics - - X X X X X
Chemistry - - X X X X X

X accepted for university entrance
~ not accepted for university entrance

Sources:  The University of Toronto and its Colleges (1906) ,

edited by the Librarian, (loronto : University of Toronto
Press 1906) pp. 81-82, :

Notes: *

Junior Matriculation was the standing obtained after

passing examinations on three years of high school work in
specific subjects. The junior matriculation standing
admitted a student to first year Arts at the universities.
Senior Matriculation was granted at the end of four years

high school and admitted a graduate to second year Arts of
the universities. By 1913 the times required for Junior

and Senior Matriculation were five and six years respectively.
Robin Harris, Quiet Evolution{Toronto: University of Toronto
Press, 1964),p.50,
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The data show that when changes were ﬁade in the choice of
subjects acceptable for matriculation, physics and chemistry were
acceptable in all the years 1885-1903, while zoology was made
acceptable only in 1899 and 1903 and botany in the years 1885, 1899
and 1903. The consistent recognition of Latin for matriculation is
in contrast to the late recognition of the experimental sciences,
and is evidence of the continued acceptance of the classics.

Accounting for the single year of écceptance of botany (1885)
is difficult but the late acceptance of the biological sciences may
be accounted for in the following way. It would appear that the
university authorities accepted only those subjects for matriculation
which had been taught in the schools for some time. The data in
Table & showing the numbers of pupils 'taking' the various experimental
sciences indicate that in the 1870's and the early 1880's more than
one fifth of all pupils were enrolled in the physical sciences while
none were enrolled in biology classes. It can be conjectured that the
universities considered the standards of biological science adequate
for university entrance only after the subjects had been establiished
in the schools for some time with significant numbers of students

enrolled.

1.03 Time Allotted for Biology

The time allotted to biological subjects in the school time-~
table varied over the period 1871-1920, but the general trend was
towards more time being made available. The High School Act of

1871 stated that provision should be made for instruction in natural



science but the time allotted was not fixed, and depended on the
principal's conception of the importance of science in general
education.2
Before science became a requirement for matriculation many
principals allocated token time to sciencez,9 but following its
acceptance by the universities more generous allocations were made.
However, even then some educators mainta?ned that insufficient time
was being devoted to the sciences in the school curriculum.30
Evidence of this concern appeared in the 1901 minutes of the
Natural Science Section of the Ontario Educational Association*
in which a motion that biology be given three half-hour periods
a week was recorded.3] The Ontario science teachers hoped that
this stance would influence principals to apportion more time to
biology, and apparently the complaints had some effect. The new
Department of Education regulations (1904) specified that the time

for general science in Grade 9 and 10 be five half-hour periods per

X . . . 2
week so ensuring a minimum time allotment throughout Ontarlo.3

The Ontario Educational Association (0.E.A.) was a group of
teachers, administrators and trustees who met annually to discuss
educational problems of the day. There were several sections
representing different interests and subject areas.

13
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Changes : The Biology Currieulum (187121920)

.11 Biology

High school biology education of thé period 1871-1920 had
common features® all the pupils studied the same textbooks,
followed the same course of study and, with minor exceptions,
wrote the same departmental examinations. These features of the
high school program will be considered by'the authdr from the
viewpoints of objectives kwhy it was taught), content (what was
taught), methods (how it was taught), and evaluation (how well it
was taught in the opinion of the inspectors). To facilitate this
analysis of the biology program, four major content areas have been
identified, human physiology, botany, zoology, and general science
(biology). One general objective has been noted for all the
subject areas, that of teaching the basic biological concepts to
future university students, prospective teachers and pupils in
general. Later the general objective will be amplified by specific

objectives in the discussion of particular subject areas.

Physiology

The course in human physiology was designed to give the pupil

biological understandings of health. As it was thought desirable

that all pupils should gain these understandings, it was initially

made .compulsory for Grade 10 students (1872). Howevér, later (1876)

“An exception occurred from 1871-1880 when more flexibility
was allowed during the introduction. ofrbielegy:
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the departmental officials considered physiology to be more
appropriate for older students and it was moved to Grades 11 and
12.33 This change in grade placement of the physiology program
resulted in a much smaller enrolment as there were fewer students
in the upper school (Grades 11 and 12).

The course consisted of the study of anatomy (the human

34

organ systems), the related physiology and hygiene. The content
was outlined in prescribed textbooks which were well organized and
suitably illustrated, (Appendix C). The authors of fhese texts
suggested that students examine accessible animal material obtain-
able at butcher shops but teachers rarely carried this out. The
methods used were very different from those of direct observation
as, for the most part, the course was taught according to the
"assignment-recitation method.'" The teacher‘assigned topics from
the texts, then the pupils later had to recall or recite the re-
lTevant facts.35 With this approach the course was dull as the
pupils rarely made observations from actual specimens or conducted
experiments.36 By 1885 human physiology was no longer taught in

37

secondary schools in this period.

Botany

Human physiology gave way in the mid 1880's to botany in which
students were encouraged to make first-hand observations from

38

biological materials. Bofahy was made compulsory for Grade 9
students .from 1885 to 1896, and it was also made available as an

option in the senior grades. Many prospective elementary teachers
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of the time needed credit for additional botany courses in the
senior years after taking the compulsory Grade 9 course.39
The Department of Education officials believed that the
logical and systematic skill needed to identify a plant helped to
develop the faculties of observation and reasoning. Accordingly
the Departmental officials advocated the study of 15 families of
flowering plants using first-hand experience with living specimens.
(Appendices A and B). The course was supported by the authorized
texts written by Grayl:0 and Macoun and Spotton.
>
At this time botany teaching in the schools was regarded as
a success by Inspector Seath (1887). He said:
. In botany the condition is ... gratifying.

1 did not find in many of the schools in-

spected in 1887, classes ''getting up'' for the

examination a few definitions or descriptions

as | did in almost all the schools inspected in

1885. The work is now largely practical. In

some schools, the work is admirably done. The

result is, of course, due mainly to the

changed character of the examination. Much,

however, is also due to the influence of the

departmental summer class, whose members are

among the best teachers of Botany we have in
the schools :.*2

Student learning was evaluated by Department of Education
examinations, which were set and marked by a departmental committee.
The botany examinations consisted of two parts: a series of
theoretical questions and a practical exercise in the identification
of plant specimens. The latter tested the student's mastery of
laboratory skills, presented many difficulties and was the object
of criticism.from many students.l-}3 Teachers, also, questioned the

value of a botany course which-gave emphasis to taxonomy. One



teacher commented thus:
‘Natural questions when a new [interesting]
object is presented to a child are: 'What is it?
What is it for? How does it work? Why does it
do that?' The child experimenting with the object
and making it reveal the answers to these questions
is getting the benefit of a training in science.

That can hardly be said of one who asks only the LY
first question and is satisfied only with a name. '

W?Eh ;uch a é;fticism being méde of the taxonomic aspect of
the examinations, it is not surprising that the identification of
plant specimens was discontinued as .part.of the departmental
examination.: for..all: but the Hhonour students (1899).1}5

The 1904 revised course showed a new emphasis; more attention
was directed to general physiology and the interrelations of structure
and function in both the lower and upper school programs. |h  the
upper school botany course, the functions of the organs of plants
was related to their microscopic structure as illustrated by the
bean andrcorn plants.

In general, in spite of the emphasis on taxonomy which elicited
criticism, botany was widely accepted and many pupils enrolled inl

it. (Table &).

Zoology

In comparison to botany the introduction of zoology was
difficult, and by 1900 it had been accepted in only a few, large
schools. Like botany, the zoology courses selected by the Department

of Education officials, were designed to permit. students to -develop

17
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"faculties of observation and reasoning''. To achieve this, stress
was laid on taxonomy and morphology, and little attention was paid
to physiology or evolution. The zoology course surveyéd major
groups of animals, both vertebrate and invertebrates. So, in
essence, the zoology course shared the goals and teaching methodo-
logies of its counterpart, botany.L}7
Two major problems were encountered in the introduction of

zoology into the schools. The absence of a good zoology textbook

hindered the effective and widespread introduction of zoology. One

of the available texts, Nicholson's Outline of Natural History

b9

(1875),48 was unpopular because it was difficult to understand;

Ramsay Wright's High School Zoologx»(1889),50 was uninteresting and

technical, although it did include a timely section on evolution

(Appendix C).5] Not until Colton's Descriptive and Applied Zoologysg

was published in 1896 was the problem solved. Colton's text provided
a clear and understandable introduction to zoological taxonomy and
combined sound biological knowledge with good pedagogy and was
acknowledged by most teachers as being an excellent textbook.53

This text emphasized the need for the students' direct ex-

perience with 1iving materials and made many suggestions for

Colton, a Professor of Natural Science in the Il1linois State
University, instructed prospective teachers in the methods of pre-
senting science and was himself an able teacher. Hence his textbook
“benefitted both from his sound scientific knowledge and his skilled
pedagogical approach. He was typical of the high school biology
textbook writers of this period of which seventy-five percent were
university biologists (Appendix E).

‘Buell P. Colton, Zoology, Descriptive and Practical (Toronto:

Copp Clark, 1895} . 3

3
¥




interesting activitiés: examining living specimens, observing
stages in the ]ifé histories, collecting, préserving and studying
specimens, dissecting preserved specimens, noting the relationship
between structure and function, making drawings and answering
questions. A few representative animals were studied.in some detail,
while classification was emphasized using a variety of insects
(Appendices ‘A, B and C).Sh.ﬁ

The second factor which delayed the acceptance of zoology in
Ontario high schools was probably the manner in which the subject was
implemented. While zoology was taught in the 1880's ina few large
schools with pupils dissecting, drawing and answering questions, the

4.5

few pupils who studied it were intereste However, when an attempt
was made to teach some zoology in all schools difficulties arose.
Inspector Seath had been impressed with a general survey topic in
biology used in the United States and Germany and encouraged its
introduction in all of the Ontario high schoéls (1887). "This new
topic, ''the aims and scope of biology'" included the study of some
animal forms with an ecologicai approach. The new topic was added

to Grade 10 botany although it included work on zoology. Moreover,
questions on this topic were to be included in the departmental
examination. Biology teachers objected to these questions and asked

56

that they be omitted. The Department of Education officials

19



refused but promised a summer course to familiarize teachers with

57

the new topic. However, teachers' dissatisfaction with the topic,
'"'the aims and scope of biology' persisted until finally it was
discontinued (1896).58 Hence, wide-spread teacher disapproval of

the new topic with its zoological material did not provide a «congenial
climate for acceptance of zoology. Although this early attempf to
establish zoology in the schools did not have wide-spread success, in
1904 a departmental committee spearheaded a different approach to
upper school zoology which made it more popular with teachers and
pupils. This new approach to zoology included more physiology,

stressed relationships between structure and function in organisms,

and included microscopic work.59

General Science (Biology)

Toward the end of the nineteenth century there was a wide~spread
movement to change secondary schools from institutions for the elite
to schools for the 'average' pupil. Ontario's Department of Edu-
cation attempted to follow this trend by setting up a~committee for
revising the curricula, the'tommittee of nineteen.“60 The duty of
this group of subject specialists was to update the curriculum of
their specific subjecfé ahd to provide programs.of interest for the
average pupi1.6]

The recommendations of the ''committee of nineteen' included the
continuation of the study of the specialized subjects, botany and
zoology in.upper school and the introduction of a course in general

science for Grades 9 and 10. The general science course was begun in

1904 and was compulsory for most pupils. It consisted of topics from
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all four science areas, botany, zoology, physics and chemistry.

This general course replaced all previous science courses in Grades

9 and 10 and continued until 1920. General science, it was believed,
would present topics of wider interest than offered by previous
specialized subjects and hence would have greater appeal to average
pupi]s.62 Ontario's general science course followed the trend of

the United States in offering courses in general, rather than in

63

specialized sciences. Ontario Grade 9 and 10 science courses
differed however from those in the United States in that the United
States programs separated the ph?sica] and biological sciences while
the Ontario ;urriculum taught ;hem as one course. Also.the -biclogical
topics gave less emphasis to taxonomy and more to physiology than

the courges prior to 1904, while. organisms. of - -importance-to: -

man were given major attention.

The 1904 curriculum advocatedbthat the teacher undertake.activities
which would direct the pupil to make specific observations about the
biological envirohment. These included outdoor activities, examina-
tion of museum specimens, class experimentation, teacher demonstrations

65

and the reading of supplementary books. The teacher discussed the
pupil's findings and organized them into recognized biological
principles,and following these discussions, the pupil was responsible
for making his own notes which became his basic textbook.66 Not
only did this method assume that an able student was a true in-
vestigator, but his teacher had to play a many-faceted role:

director of research, leader of discussion, demonstrator of experi-

ments, supervisor of laboratory activities, curator of biological
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museum, organizer of pupils' observations and critic of note books.
For most pupils the evaluation .of their achievement in science
continued to be a rigidly administered departmental examination.b7
However, for some pupils the Ontario departmental examinations were
relaxed by the curriculum of ]901}.6'8 Prospective elementary teachers
in approved schools no longer had to write lower school departmental
examinations in certain subjects, [hcluding science. To be approved,
a school had to satisfy the provincial inspector”® that, among other
things, science had been taught in an experimental manner. This
exemption from departmental examinations was expected to lessen the
stress on some pupils and to bring some relief to the teachers,since
they could spend less time preparing their pupils for the examinations.
For a pupil who had to take the departmental examinations, the
main material for review was his own notebook as there was no longer
an authorized text-book. Howévér:thé pupilrsinotébook was created
individually, based on observations, reaspning and class discussions
but was often disorganized, experiential and anecdotal. This in-
dividual pupil record contrasted markedly with the examinations,

which demanded answers that were organized, conceptual and factual.

The duties of the inspector were outlined in the Regulations:
""The Inspector shall make enquiry and examination, in such manner
as he may think proper into the qualifications and efficiency

of the. staff, the adequacy and suitability of the accommodations
and equipment of the school and all matters affecting the health
and comfort of the pupils'. iOntario, Report 'of the Minister of
‘Education, 1885, p. 24.: '
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Inspector G.F. Rogers (1919) stated his view of this in-
consistency between the examination and the pupil's notebook thus:

“The difficulties of the course have been increased

by insisting on the pupils making their own text-books.
This has led the teacher to choose one of the evils
which he considers the less objectionable; he may
stress note-books and in so doing be forced to give
diagrams and drawings and only slightly camouflage

the dictation of notes, or he may stress practical
work, discard all book drawings and black board drawings
and refuse to dictate any notes, and as a result be
satisfied wi'th mediocre note-books, which cannot be of
much assistance to the pupils when they come to

review their work for:the Lower School examination.

The crying needs of the Lower School Science course are
a new syllabus of biology for the Lower School and a
well-illustrated authorized text-book in the same
subject.69

Despite the criticisms of student produced -notébooks by
Rogers™ and other educators such -notebooks remained the main source

of pupil reference for sixteen years.

The criticism by George Franklin Rogers deserved serious attention
because he was an able student, science teacher, inspector and
administrator and eventually reached the highest position on the
Ontario educational system, Chief Director of Education.
Graduating with first class honours in both English and Science
from Victoria University (1892), he won the Prince of Wales Gold
Medal for General Proficiency and the Silver Medal for Natural
Sciences Rogers was Science Master at Orilla Collegiate for six
years ; Principal at Seaforth Collegiate (1900-1913), Principal

at London Collegiate (1913-1918), Inspector of High Schools
(1918-1928), Assistant to the Chief Director of Education (1928-30),
Chief Director of Education (1930-34) and Chief Inspector of
Secondary Schools (1934-37). #Sir Charles ‘G.D..Roberts«and Arthur -
L. Tunnell, eds. The Canadian Who's Who (London: The Times,
1936-37), p.937. =~ T T



The existence of a departmental examination and the absence
of an authorized textbook affected not only the pupils' standing but
also the evaluation of the teacher's performance. |If the teacher
was to retain the confidence of the community, his pupils‘had to
secure good examination results and this was difficult when the
teacher had no standard text to use in preparing the pupils for the
examination. Further judgments about the teacher's efficiency were
made by tﬁe provincial inspector and included an assessment of the
teacher's classroom instruction, a perusal of student science note-
books and a scrutiny of the biolbgica] collections.70

The provincial inspectors, besides judging the teachers'
performance, had opportunities to gauge the effectiveness of the high
school programs, including those in biology, The inspectors'
opinions of progfams had considerable merit for several reasons:
they were former able teachers; they were in contact with other de-
paftmental officials and so were cognizant of the objectives of the
department's programs; and they saw directly the working of the
programs in classrooms. In spite of their objective viewpoint,
inspectors offered only unfavourable comments about the 1904 pro-
.grams in Grades 9 and 10 bfo]pgy. Two examples of criticism from
inspectors are cited:

“Elementary [lower school]l biology caused more heart-

burning, trouble, and hard work for pupils, teachers
and inspectors than any other subject on the program.~7]

.In this course the ‘schoGls Mhave attempted to give pupils,
during the first and second years in the High School a
sort'of general survey of the biological and physical
sciences. The results have proved what a knowledge

24
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of the psychology of the immature pupil could
have foretold, viz., that pupils of the early
'teen' age cannot gain any general view of, say,
biology, by touching lightly here and there the
various types of plant and animal life..'72
The Department of Education . responded to the perceived
difficulties in the biology programs with two significant récommenda-
tions, one in 1905 and the other in 1910. The advice given in 1905
incliuded the following:
i) The teacher was required to become familiar with the
biological conditions of the local area and to give
precise instructions for field work.
ii) The teacher was expected to ensure that full and accurate
pupil notes be kept. The following sequence was suggested:
(a) insist that the pupils make their records in a scribbler,
(b) discuss the results in class, (c) see that the pupils
correct their scribbler notes, (d) have the pupils copy
their scribbler notes into permanent notebooks, (e) check
their notebooks thoroughly initially and spot check later.
iif) Thé instructor should encourage the board of education to
| buy reference books and help pupils use them.73

In 1910, the Ontario Department of Education's response to

criticism of the course was to publish a science manual, A Manual

of Suggestions for Teachers of Science7h designed to serve as a
teachers' guide. Prepared by an experienced group of science teachers,
this small single volume provided lesson plans for each topic. The
manual was easy to use since each topic was presented in the same

order as in the course of study, and‘gave a basis for teacher
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confidence, particularly for inexperienced instructors. In

addition it made suggestions for class management, gave advice on

the selecting and ordering supplies and the manipulating of apparatus.75
But, according to -Inspector -G.F..Rogers. (1919);, none of these
attempts to help the teacher was effective:
“The Lower School course ... . of Science is not, even
in its present modified from, a conspicuous success,

and it has added not a little to the burden borne by
the conscientious science teachers . . - 76

1.12 Applied Biology or Agricul ture”

In contrast to biologf, which in spite of criticism, made quite

rapid progress in acceptance during the period 1871-1920, applied

biology, or agriculture, was a "slow starter'.

The analysis below is based on the accounts of Madill and Lawr :
Alonzo J. Madill, History of Agricultural Education in Ontario .
(Toronto UnlverSIty of Toronto Press, 1930)5 Douglas Lawr,
”Development of Agricultural Education in Ontario 1870-1910",
(Doctora] Dissertation, University of Toronto,l973)

'Exception might be taken to equating agriculture to applied biology
with the contention that agriculture includes a broader field of
knowledge than biology. While this contention is true, however.
this paper deals with agriculture in Grades 9 and 10 in which the
programs are largely biology. This study does not include the
agriculture of Grade 11 which contained much physics nor the
Grade 12 course in agriculture which consisted largely of chemistry.
Hence:the designationcof Grade 9 and 10 agriculture as applied
biology is considered appropriate.
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Before the beginning of the period, Egerton Ryerson, Ontario's
Chief Superintendent of Educafion (18“4-]876), had promised that he
would make the school system '"more directly .and effectively sub-
servient to the interests of Agriculture, Manufacture and Mechanics.“77
During visits to European secondary schools, Ryerson had been impressed
with the training given, not only for the professions, but for agri-
culture; manufacturing and commerce. On his return, he attempted
repeatedly to devise similar provisions for Ontario schools. As early
as 1847 he proposed a Grammar School Amendment Act by which two hundred
acres of land would be set aside for each of the secondary schools.

This land was to be used for instruction in agriculture. But the bill
was subsequently withdrawn because of lack of support in the legislature.
Subsequently, a similar bill was presented and defeated in 1849 and
again in 1868-69. Finally, in the High School Act of 1871, agriculture
was scheduled as one of the subjects of.instruction.78 However,
agriculture training still met with an unfavourable reception in
schools and in society. According to Madill in his review of agricultural
education in Ontario:
‘Conditions were not ripe for [instruction in] agriculture.
It was many years before the people were ready for it,
and before capable and qualified instructors were
available to teach the subject properly:79
It is ironic that when Ryerson finally succeeded in introducing
instruction in agriculture into the Ontario high schools in 1871 his
own textbook worked against the success of the hard-won program.
'His textbook, First Lessons in Agriculture, Parts | and || (1870)80,

81

was inaccurate, biased and dull. The first part described some

outdated chemistry and devoted one chapter to plants; while the



second part described farming practices. In the latter part,
Ryerson used the catechism method of presentation in which a question
was asked and then the answer given. Not only was the presentation
dull but the texf evidenced teleological thinking, unacceptable to
both scientists and educators. The following is an example:

Question: Why do ears of wheat stand up by day and turn down
by night?

Answer: Because when the ear is becoming ripe, the cold dew,
falling into the ear, might induce blight; the ears
therefore turn down to the earth at night and
receive heat by fadiation.

Ryerson was ahead of his time in trying to .introduce agriculture,

a utilitarian subject, into the high schools whose dominant‘émphasis
was on academic scholarship;83 While this 1871 attempt to introduce
agriculture failed, changes in education during the latter part of
the nineteenth century gave agricultural education in high schools

a chance of success. Advances had been made in agricultural teaching

abroad; science educationhadimproved in high schools; prominent

educators and agriculturalists spoke of the desirability of agricultural

28

instruction in high schools; and the Ontario Agricultural College (0.A.C.)

had become a prestigious agricultural institution. Given these changes
in the popular mood, the Department of Education planned again to bring
agriculture into the high schools. To this end a new textbook was
authorized in 1898. This text, Agriculture, (18Sé)8h was written by the
provincial Deputy-Minister: of Agriculture, C.C. James, (Appendix C).

However, there was a shortage of trained personnel to carry out the
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instruction and not a single high school taught agriculture.85
Despite the problems and failures of agricultural education

during the period 1871-1920 and beyond, it received the support of
one group of people in Ontario society, the agrarians, who placed
a high value on the rural way of life.86 They fostered the myth
that the tiller of the sojl was apart from, and morally superior to,
theACIty dweller. And many believed that farmers were threatened

87

by the ever-expanding, urban-dominated society. The agrarians
also believed that the high schools had a detrimental effect on
rural life since they attracted able young people into urban pro-
fessions away from the farms.88 And they thought that the intro-
duction of agricultural instruction into the high schools would

89 So ‘the attitude of this group towards

counteract this effect.
'the introduction of agricultural instruction in the high school was
positive and persistent. Because they spanhed a wide segment of
society including educators, clergymen, editors, politicians and
some farmers, they were influential.

The attitude of many practising farmers, however, differed
from that of the agrarians in regard to high school agriculture.
The farmers believed that most young people learned the art of
farming on their home farms and, in general, did not send their
children to secondary schools. In fact, in the late 1890's less
than one percent of rural elementary pupils progressed to high:

90

school .~ The parents of the few children attending high school

wanted them to leave the farms for the cities where there were

91

~greater rewards for less expenditure of effort, time and money.
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Because of this lack of rural support for agricultural
instruction, the Department of Education officials were understandably
ambivalent in their attitude towards high school agriculture. While
it was official policy to compliment agricultural instruction, the
Department officials did not consider high school agriculture of
sufficient merit to substitute it for any other subject in the
curriculum. This lack of regard was in marked contrast to the treat-
ment afforded time-honoured Latin, which was required for matriculation
certificates until the end of the nineteenth century.92

Early in the twentieth century further efforts were made to
introduce agricultural instruction into high schools, which culminated
in success by 1920. The labourers in this enterprise were editors of
farm magazines, local politicians, the personnel of boards of education,
of the provincial Departments of Agriculture and Education and, finally,
the federal Ministry of Agriculture.

When the new high school curriculum was introduced in 1904, ''the
commi ttee of nineteen'' urged that utilitarian and practical training
have priority over theoretical and academic education. Hence a high
school could provide instruction in agriculture in place of general
science if the bbard of education made the necessary equipment
available  (Appendix |). But not one board of education began in-
struction in agriculture because qualified téachers were not avai]able.93
An attempt was made in 1907 to overcome this problem, thrqﬁgh the
collaboration between the provincial Departments of Agriculture and

Education. The Department of Agriculture provided instruction through

their agricultural representatives, free of charge, on the condition
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that the Department of Education made available necessary accommo-
dation and equipment through local boards of education.9h Six high
school boards of education participated: Collingwood, Essex, Galt,
Lindsay, Morrisburg and Perth. However, the enrolment in the courses
was low as instruction began early in September when the young farmers
were too busy with the harvest to attend. In addition, the agri-
cultural representatives were essentially itinerant teachers not
members of the school staff and had many duties as farm consul tants,
The result was that they were unable to take part fully in the school
program. The scheme was not a guccess and the program becéme

attenuated to short courses of practical agriculture offered in the

95

slack farming seasons.
Starting in 1909 a ''grass roots'' approach was tried, in which
local boards &6f education (Appendix 1) were encouraged to hire full-
time -teachers of agriculture for which regular high school grants
-(1909) and fhen additional agricultural grants (1912) were made

96

available from the Department of Education. This approach was
supported by a few prosperous farming communities which hoped that
the young people would be encouraged to remain on the productive
farms. In addition.to providing grants thé Department of Education

97

aided the program by specifying the requirements for teachers of
agriculture (19]])98, by appointing an agricultural i{inspector (1911)
and by providing a viable course of study (1914). The latter was an
essential element in the successful introduction of agricultural

instruction.99 (Appendix A). It offered a worthy alternative to

biology, covering such topics as the flowers of fruit trees, grasses,
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seeds, weeds, propogation of plants, soils, bacteria, incubation
and rearing of chickens, breeds of farm animals, insect life histories
and control of insects. In this course, agricul tural pﬁpils, 1ike
those in biology, studied many biological topics. Moreove}, the
‘agricul tural -pupils: had the added advantage that they could put
biological principles to practical uses in rural settings.
The final support for the ''grass-roots' plan came in the form
of a federal government grant. Through the Agficulture Instruction Act
.of 1913;-ten:miLPion-dolJars-were to be-paid -to the provinces over
ten years to aid instruction in agricultural science. Some of this
money was used to pay teachers to attend agricultufal summer schools,
to meet the cost of school agricultural equipment and, to reward
teachers and boards who gave agricultural courses.]OO
The governmental initiatives to foster agricultural instruction
in high schools met with a favourable recéption in the community at
this time due to certain prevailing trends which were: a noticeablé
sense’ . of. pride "in - rural--1ife;," a~re$péct,for7sciéntff¢c
farming earned through the persistent and capable efforts of the
agricultural representatives and support for high school agricul ture
from farm magazines.IOI The mood of the communities was so positive
that by 1914, thirteen high schools taught agriculture; and by 1920,
1406 pupils were enrolled. So Ryerson's promise (1871) to make the
school system ''more directly and effectivelylsubservent to the interests

of Agriculture, Manufacture and Mechanics“]oz had begun to be realized,

at least in regard to agriculture.
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The resistance to the introduction of agriculture showed how
firmly entrenched the support of academic schooling was; However..
the fact that agriculture was finally admitted, indicated the beginning
of a change in the public conception of education.from an academic to

a more utilitarian one.

1.13 Physical Facilities for Biology Education

During the first part of the period 1871-1920, teachers and pupils
had to contend with inadequate laboratories, judged by today's standards,
or do without specialized rooms altogether. There were often too few
tables and too little equipment for pupils to carry our individual
experiments, and the teacher frequently had to depend on an alcohol
lamp for a heat source and a schoolyard pump for water. Because of
these conditions many teachers presented science -through de- -
monstration experiments with the students watching rather than in-
vest‘igating.]03
The Department of Education tried tO‘fmprove the situation of

inadequate laboratory facilities in a variety of ways:

1) by making good laboratory accommodation a requirement

ata
w
2

for collegiate institutes

ote

A collegiate institute was defined in 1884 as a secondary school with
at least four masters who were specialists, and a laboratory in
teaching Science. .Ontario, Report of the Minister of Education ,

1884, p.73: .
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2) by offering cheap laboratory equipment at a provincial

Depos[tory:'

3) by penalizing school boards who provided poor eqﬁipmént,

Such systems worked in urban areas and by 1900 most urban high
schools provided well-equipped laboratories for the teaching of
biology. The advantages to-the pupils of such accommodations were
emphasized by the high school inspector, J.E. Wetherell (1910) :

~Students accomplished more fully the
primary purpose of science if they have
the facilities for individual work,
adequate space, equipment and materials.
Students acquired manual efficiency and
intellectual independence that would remain
with them as permanent assets.

The quality of the urban biological laboratories can be appreciated
from the description of a model laboratory of the Ottawa Collegiate
Institute (1910) (Fig. I):

"The biological laboratory has nine tables
with Targe tops. Each table is provided with
a large cupboard and drawers, suitable for
holding microscopes . . . . The room has one
stationary aquarium of ample size and twelve
small movable aquaria on shelves equipped with
water supply and overflow. The small aquaria
containing aquatic life . . . . may be taken
to the students' tables for special study

<

&
"The Depository maintained by the Department of Educatjon:

provided laboratory equipment, maps, charts and museum speciments to
any Board of Education in Ontario at half price. This institution
was a source of conten;ion to commercial suppliers who argued that
it restricted trade. .Ontario, Department of Education,

Descriptive catalogue of maps, globes, prints, books, etc. for sale
at the educational depository to public schools in Upper Canada
.(Toronto: Lovell and Gibson, 1856).".

4




Figure 1

Biology Laboratory of the Ottawa Collegiate Institute 1910

Ontario, Report of the Minister of Education, 1910, p. 385.
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and observations. There is also in the

room a wash basin and incubator stand.

The school is provided with large glass

cases for museum purposes and for apparatus,

and breeding cages . . 105

By comparison, the equipment and space in many rural high schools
were too limited for individual work. Therefore the training in
laboratory skills in rural settings fell well below standards achieved
in urban areas. Hence graduates of rural high schools who proceeded
to university science courses lacked the training in laboratory methods
which their fellow students from urban schools had acquired.]06
The conditions of biological museums in many schools tended to

be poor as well. 1In 1910, according to a high school inspector:

‘One section of the equipment that is exceedingly

meagre in all but half a dozen schools is biological

material. School museums are rare indeed and

collections of biological material are inconsiderable.

It is hoped that the payment of an annual grant for

museums, now for the first time, will produce the

desired results.
Suggestions for correcting these deficiencies were.made-in the Regulatdions
of 1914: Preparations in fluid, illustrating the different stages in
the development of a frog, a snake, and a fish would be useful. A
collection of birds was indispensible in all schools. There should
be at least twenty specimens representative of the locality and
showing the different types of feet and bills. Such a collection
could be obtained for fifteen dollars. The museum should contain
stuffed specimens of a few wild animals of the locality. A standard
collection of insects arranged in orders could be accumulated by the

pupils. Care should be taken in mounting the specimens and protecting

them from inqury. All of the museum materials should be kept in glass
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fronted, dust-proof cabinetg provided with shelves and drawe;s.?os
Recommendations for laboratory equipment for pﬁpils were also
given in the 1914 Regulations and Courses of Study: each pupil would
require: |
i) a pocket magnifier,
ii) a compound microscope (price $11.00),

iii) a dozen glass slides and cover slips,

109

o3}

iv) couple of needles mounted on wooden handles.
Additional zoological equipment was suggested in the same re-
commendations (1914): Breeding cages for observing the development of
insects could be made from waste chalk boxes covering one side with
mosquito netting or a plate of glass. Aquaria of almost any desired
form or price were available from the dealers of school apparatus from
whom information about aquarium management should be obtained.
Skeletons should be added gradually, beginning with.that of a
dog or cat. Included eventually should be the skeletons of a perch,
a frog, a snake, a turtle and a crow; the feet and skulls of pig,
horse, sheep, rabbit, dog and mole should be accumulated by degrees.”0
The 1914 recommendations also made suggestions regarding botanical
collections:
For botanical work the pupils should be encouraged
to collect the material themselves. A suitable
cabinet with drawers would be needed for the herbarium.
The speciments in the herbarium should be carefully
selected and mounted to provide a model for the
pupils in their work. Standard collections of wood

should be kept in view with specimens illustrating
special points .l11
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In the literature of the period relevant recommendations
appeared for planning and equipping a laboratory as for example,

in George A. Cornish's, Laboratory Accommodation in Continuation

and High Schools and Collegiate Institutes (1915).”2 Cornish's

pamphlet contained numerous dfiagrams, space requirements and
commercial sources of equipment.

“As criticism of biological laboratories no longer occurred
in inspectors' reports at the end of the period it is possible that
the physical equipment available for biological instruction had

improved.

Changes : The Biology Teachers (1871-1920)"

As academic excellence was important in this period it might
be expected that teachers would be highly qualifiéd. This was true
for most of the period.”3 However, at the beginning of the period
few biology teachers were available so that the Department of
Education could not insist on high qualifications for teachers. In
fact teachers of science were not required to have undertaken any
specific academic training.]lh Indeed, some biology teachers had
earned Second Class Teaching Certificates at normal school** and did

not have university training. This condition was deplored by

Inspectors Buchan and Marling:

&

Since: data“for: blologypteachers was. not avallable, |nformat|on
about -secondary.. téachers is.submitted. -0 U

“A Second Class Teaching Certificate was awarded to a candidate
after three years in high school and a year at normal school.
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A . . . difficulty arises from the inferior

scholarship of too many of the assistant

Masters in the High Schools . . .% it is

undeniable, although a Second Class Teacher

may have qualified himself . . . for the

proper performance of the duties assigned

to him in the School to which he belongs,

the mere possession of the knowledge necessary

to take such a Certificate does not render

him a sufficiently good Scholar, and does not

ensure a sufficient amount of culture for an

appointment on a High School staff.'115

The scarcity of trained teachers in the 1870%s,which: the
inspectors deprecated,was corrected in four ways: (i) the promotion
of summer courses, (ii) undergraduate training for specialist
certificates, (iii) professional courses in teaching and (iv) the
up-grading of elementary teachers' qualifications. For non-graduate
practising teachers and others who lacked undergraduate laboratory
training, summer classes were made available in botany (1885) and
in zoology (1887). The courses were conducted by expert teachers -
like Henry Spotton and Ramsay Wright so that teachers who attended
had an opportunity to improve both their knowledge of biology and
their methods of teaching.”6
At this time the universities wereoffering more undergraduate

programs in honour science. The successful completion of a four
year honour program in science with at lTeast two years of honour
biology earned for the prospective teacher a specialist's certificate
in science”7 (1884). This certificate was the qualification needed for
the head of a science department in a collegiate institute. The
specialist's certificate was widely obtained in that by 1901 two-

thirds of all secondary teachers had specialist certificates.”8



In 1885 professional training in biology teaching was
introduced. Several arrangements for training Ontario secondary
teachers were in operation before a permanent secondary. teachers'
college was established. At first (1885-1889) practice teaching
for student teachers was provided in five collegiate institutes
throughout the province. However this method of tfaining was
criticized as it lacked theory. From 1889 to 1897 both theory
Iand practice were afforded by courses which lasted‘for four, and
later, e¢ight months at the School of Pedagogy, an adjunct of the

s From 1897 to 1907 secondary teacher

Toronto Normal School.

training was offered at the Hamilton Collegiate Institute. During

the period 1907-1920 prospective secondary teachers obtained

professional training at the Faculties of Education operated at

Queens University of Kingston and at the University of Toronto.

Finally in 1920, all secondary teachers received their training at

the Faculty of Education of the University of Toronto, then called

the Ontario College of Education (0.C.E.). At O;C.E. facilities

for practice teaching were available from the affiliated University of

Toronto Schools and the surrounding collegiate institutes.]20
Following the introduction of professional training, the

inspectors' evaluation of the teachers' performance improved. In

1887 only 38 percent of the science teachers had an ‘inspector's

ranking of second class  or better; while, in 1889, after professional

“Second class ranking refers to an inspector's classification
based on teaching performance and is not to be confused with a
Second Class Teaching Certificate.
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training had been in operationféur years, 88 percent had this
ranking.]2] In addition, many teachers had qualifications above
the minimum, i.e. a High School Assistant's Certificate*c or a
First Class Teacher's Certificate.

While many biology teachers followed the training route
indicated, i.e. enrolling in an honours university course and
attending a teacher training institution after graduation, others
became high school teachers of biology by first becoming elementary
teachers. Such teachers attended high school, trained at Normal or
Model schools, completed university subjects in the summer or by
correspondence and finally secured degrees. These teachers were
accepted as teachers in high schools either on the basis of their
degrees or their teaching certificates. Such teachers lacked the
specialist background of honours.courses, but they were often able
people, who had learned to work with children.]22

While the supply of secondary teachers fluctuated throughout
the period, depending on econo%ic conditions and the demands of
wartime governments, the qualifications of teachers in high schools
and collegiate institutes remained more or less the same (Table 3)

for the first two decades of the twentieth century. However, a

slight decrease in the proportion of specialists was noted.

An Interim High School Assistant's Certificate was granted a

teacher who had a bachelor's degree and had completed the attendance
requirements at a teacher training institution. After two years of
successful experience the interim certificate could be made
permanent on the inspector's recommendation.
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Table 3

Ontario Secondary School Teachers (1900-1920)

Teachers in High School and Collegiate Teachers in Con-

Institutes tinuation Schools®
Percentage of Uni- Percentage of Percentage of Uni-
Year versity Graduates Graduate versity Graduates
Specialists
1900 75.3 69.1‘ L. 6
1910 73.5 62.7 13.0
1920 73.1 63.7 21.9
Source: Ontario, Report of the Minister of Education, 1899,
p. 210; ibid., 1900, 198; ibid., N
1901, pp.60-66; ibid., 1909, pp.60, 277-289; ibid., 1510,
pp. viii, 324-348; ibid., 1919, pp. 315, 352; ibid., 1920,
pp. 36, 40, 190; ibid., 1921, pp.85, 87-8.
Notes: * The continuation schools were rural secondary schools

Unlike the teachers

teachers

percentage of graduates in these schools

that were established as extensions of elementary schools.
W.G. Fleming, Education : Ontario's Preoccupation
(Toronto: University of Toronto Press, 1972). p.69.

Continuation $chool teachers were 16% of the secondary
school teachers and had at least First Class Public School
Certificates. To secure such a certificate a teacher was
required to spend a year in normal school and four years

in high school in 1900 but six vyears in high school in 1920.

in high schools and collegiate institutes, few

in continuation schools were graduates. However, the

increased as more teachers

became qualified.
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Changes : The Biology Pupils (1871-1920)

1.31 The Number of Biology Pupils

The number of biology students reflected the numbers in the
total high school enrolment. In 1871 when the emphasis in the schools
was on academic studies only one twenty-fifth of the possible pupils
attended high school. By the end of the fifty-year period, when a
utilitarian emphasis was perceptible in education and when agriculture

23

(see Chap .. 1, p.32) and commercial subjects] had been introduced,
the pupil enrolment had increased to_one-fifth of the possible en-
rolment (Appendix H).

The number of pupils enrolled in the high schools and those
who chose to study the sciences are shown in Table 4. From 1877
to 1902, the total hjghbschool enrolment iﬁcreased almost three fold.
By 1902, physics showed the highest enrolment, with biology in
second place and chemistry third. Also by 1902, the percentage of
students studying physics doubled;fn biology, the percentage in-
creased from zero to fifty-three percent then declined to thirty-
seven percent; while the perceﬁtage of chemistry students decreased
slightly.

Table 4 shows also the changes in enrolment and in the pro-
portion of pupils taking all sciences after the 1904 curriculum
was introduced. For the latter part of the period (1904-1920)

physics had the largest proportion while biology and chemistry

had almost equal proportions.
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Ontario Secondary School Enrolment in Science Subjects, 1877-1920

PHYSICS CHEMISTRY BIOLOGY
Total Percent- Percent- Percent-
Enrol- age of age of age of
ment in Total Total Total
High Number High Number High Number High
Year | School Enrolled| School Enrolled School Enrolled | School
Enrol- Enrol- Enrol-
ment ment ment
1877 | 9229 2168 23.5 2547 27.6 - -
1882 | 12348 2880 23.3 2522 20.4 - -
1887 | 17459 5265 30.2 341 19.5 Leko 26.6
1892 | 22837 6601 28.9 3710 16.2 6189 27.1
1897 | 24390 11002 45,1 5489 22.5 12892 52.9
1902 | 24472 12758 52.1 5860 23.9 9051 37.0
l96§ 30331 23421 77.2 15064 Lkg.7 15,572 51.3
1912 | 39840 30794 77.3 20520 51.5 21283 53.4
1917 | 37302 28196 75.6 18008 48.3 19340 51.8
1920 | 42052 31023 73.8 19039 Ls.3 19966 47.5
Sources: Ontario, Report of the Minister of Education, 1910,
p. xxxviii; Dominion of Canada, Dominion Bureau of
Statistics, Annual Survey of Education, 1931-34, pp. 47-48,
Notes: * Before 1907 enrolment in botany only is recorded as very few

studied zoology.

zoology are included.

* Continuation school enrolment was not available.

From 1907 on enrolment in both botany and

Accounting for these changes involves many variables including

those of demography, economics, the structure and content of schooling

and the nature of society itself.

In this paper the author looks only

at how changes in educational practice particularly in science could

have influenced the changes in enrolment.
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One possible reason for the increased enrolment in physics
was the change in the method of teaching in 1887. In that year
a mathematical treatment of physics was replaced by a more descriptive
approach using demonstration experiments and fewer problems with
mathematical concepts.lzu If this new approach caused the increase
in enrolment, the increase should have occurred a year or two after
the change. However, the large increase did not take place until ten
years after the curriculum innovation. Hence factors other than the
nature of the instruction must have been involved. In contrast to
physics, chemistry declined in enrolment. This may have been primarily
due to difficulties in organization and management of ]aboratories.]25

The change in enrolment in biology (largely botany) is signi-
ficant. When botany was introduced in the 1880's with its direct
examination of plants, it illustrated scientific enquiry and was of.
marked interest to the pupils. However, by 1902 taxonomy was being
stressed.]26 Hence many pupils may have lost interest and the en-
rolment declined. One might postulate that this illustrates a re-
lationship between the content taught and enrolment.

The data in Table 5 show considerable variations. There was
an increase in enrolment in Grade 9 and 10 biology from 1900 to 1910
that can be accounted for by biology being compulsory for most

students after 1904.127

In addition, there was an increase in the
proportion of pupils taking upper school biology in 1910. It is
difficult to account for this; however, there was a need at this
time for elementary teachers whose training included biology.]2

It is noteworthy also that by 1920, agriculture was being selected

by some students as a subject for study.



Table 5

Ontario Secondary Schoo] Enrolment in Biology and Agricultural *

Science (1878-1920)

Enrol- |Lower School Upper School Lower School Agri-
ment Biology Biology cul ture
Year Percent |Grade 9. 19 Grade 9 10
1878 N.A. N.A.
1890* 21 1B
1900+ Lo 8
1910 78 54 . 0.2
1920 68 20 3
Source: Ontario, Provincial Archives of Ontario (PAOD) , High School
Inspectors! Reports, 1890. ibid., 1900; ibid., 1910; ibid
1920; Ontario, Report of the Minister of Education, 1878,
p. 14-16; ibid., 1891, p.56; ibid., 1901, pp. viii; ibid.,
1911, p. xvii; ibid., 1921, pp.115, 178-9, 211, 240.
Note: * Continuation school enrolment was missing.
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An earlier attempt was made to relate a change in enrolment
in biology to the biology curriculum. This was noted in the
decline in biology enrolment from 1897 to 1902 (Table 3) and its
association with the emphasis on taxonomy. However, the explanation
may be found in changes that were occurring in other areas of the
school curriculum.

For example, in the period 1871-1920, commercial and technical
training were begun .in urban secondary schools, so that by 1914,
courses in these subjects were well established in larger cities. ~~
Pupils who were interested in careers in business and industry

would Tikely have been attracted to the 'practical' subjects

rather than to academic biology.

1.32 Biology for Prospective Elementary School Teachers

Many young people (40%) who attended high school in the 1880's

130

and 1890'Sdid so to qualify as elementary school teachers. For

these pupils, botany was a required course prescribed by the Depart-
ment of Education because at that time it was thought a study of
botany trained the ''faculties' of observation and reasoning.

Table 6 shows the botany requirements for prospective teachers

for the period 1871-1903.
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Table 6

Botany Requirement, by Grades, for Elementary School
Teaching Certificates (1871-1903)

Year lst Class Teaching 2nd Class Teaching| 3rd Class Teaching

ear Certificate Cartificate Certificate®*

1871 X X X - X X X X X

1876 X X X X - - - - -

1885 X X X X X 0 0 0 0

1891 X 0 X X X O X X 0

1896 X - X 0 X - X0 X -

1903 X - X 0 X = X0 X - X0

Grade

in high

school 9 10 1% 12 9 10 N 9 10 N

Sources: A.G. Croal, '"The History of the Teaching of Science in
Ontario 1800-1900", (Doctoral Dissertation, University of
Toronto, 1940), pp.85-86, 164, 169; Ontario, Report of the
Minister of Education, 1885, pp.30-32.

Note:

X : Obligatory; 0 : Optional; - : Not Offered.

* The year selected were those at which changes in require-
ments occurred.

** The Third Class Teaching Certificate was obtained by success
at an examination for entrance to and training in a Model
School. Two years of high school training were needed for
this certificate until 1898 when any candidate for teacher
training required a Junior Leaving Certificate (Grade 11).
Ontario, Report of the Minister of Education, 1898, p.71.

*%¥% Some zoology was included in the topic ''the scope and aims

of biology."



The data show that the requirements varied, particularly in the
later years when fewer botany courses were required for First Class
Teaching fertificates. This decline appeared at a time when the
botany courses emphasized taxonomy. It is tempting to speculate
that there was a cause/effect relationship between the reduced number
of botany courses required for First Class Teaching certificates and
the difficulty experienced by prospective teachers with taxonomy.

The supposition is that the high school teachers, noting their pupils'
difficulties with taxonomy, requested the Department of Education to
reduce the number of botany courses required and that the Department
acceded to this request. There is evidence that the Department of
Education officials did at times respond to criticism of their
administration by makiﬁg adjustments. For example, when criticism
was made of the practical identification of specimens on botany
examinations, the practical aspects of the examination were removéd
for most students (1899, see Chap. 1, p.17). It is consistent,
therefore, that the officials would also respond to the expressed
difficulties in taxonomic botany by reducing the number of courses in
botany needed for First Class Teaching Certificates. But it is also
possible that a comp]ex'of causes was involved, including concerns
about the efficacy of botany as a trainer of minds and the need for
more teachers. Some of this demand for teachers came from the
Canadian prairies in the early part of the twentieth century.lB]
However the actual reason for the reduction of the number of botany

courses required for elementary teachers is not known.
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A new emphasis appeared in 1904 with the introduction of
Grade 9 and 10 general science that was designed specifically to
train prospective elementary teachers to instruct in nature study.
_ This subject was given a prominent place in the elementary schools.
This was supported by agrarians “and’‘new educators'',* the former

because they saw it as providing some rural environment for the

deprived urban dwellers. The latter supported the program because they

viewed 7 it as being in accordance with their educational philosophy
in which the child is the centre of the learning situation "as the

sun is the centre of the solar system.“]32

According to the view of
the ''new educators' the active child was considered to fnteract with
the environment as he learned; the elementary teacher acted as moti-
vator, interpreter and model, arranging the environment and so aiding
learning. Through his responses, the child was believed to build up
a sto;k of useful skills, a repertoire of positive attitudes and a
store of desirable knowledge.

In order to give appropriate backgrounds for prospective ele-
mentary school teachers who were to instfuct in nature study special
training was provided in%the high school generél science course,

including training in botany and zoology as well as physics and

The new educators such as James L. Hughes;, Toronto's Chief,
Inspector of Public Schools,(1874-1913) stressed child

activities as in kindergartens. _Robert M. Stamp,', Evolving
Patterns of Education : English Canada from the 1870's to IBIM;

in Canadian Education : A History,eds_ J. Donald Wilson and others,
XScarborqugh, Ont.: Prentice-Hall of Canada, 1970), pp. 318-320.
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chemistry. This training emphasized individual investigations,
with the teacher simply diretting the pupil's observations and
providing secondary sources of information. The student's
findings were then discussed and organized into recognized -

133

principles of biology. In this way the prospective teachers

were encouraged to think as teachers of nature sthy. As this
learning experience was very similar to that in which the training
was to be used, it can be argued that it should have been effective.
However, Inspector Rogers after observing this training for

fifteen years, contended that the training came when the prospective
teachers (Grade 9 and 10 students) were too young and immature to
profit fully from it,and that the method assumed a level of thought
not possessed by many teen age pupils (see Chap. 1, p;ﬁﬁ). in spite
of the criticism directed to this method of instructing prospective

teachers of nature study, the methodology remained in operation

until the end of the period (1920).

Summary

" During the period 1871-1920 several changes have been noted in
both general and in biological education in Ontario high schools.
While the proportion of possible pupils attendjng increased five
fold it was still a minority (1/5 of the possible students). The
biological program for Grades 9 and 10 changed from human physiology,
to botanical taxonomy and, eventually to biology in general science.
Also, methods of teaching biology changed from textbook assignments,
to examination of plants for identification and finally to pupil

activities directed to the natural environment.
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Chapter 2

BIOLOGY EDUCATION IN A PERIOD OF EXPANDING ENROLMENT

(1921-1960)
2.00 Introduction

The period 1921-1960 began with a rapid increase in
secondary school enrolment. While Ontario's population rose by
17 percent during the 1920s, the ~secondary school enrolment in-
creased by more than 100 percent ... (Appendix H). However, the
rate of increase in high school enrolment was less rapid in the
1930s and 1940s but it expanded .again in the 1950s. This in-
crease in enrolment had a significant effect on the development
of biology education. Also, exerting - an influen;e there-was a wide
variety of social and economic conditions: the 1920's provided apgriod
of prosperity; the 1930's brought a,depressidn; the 1940's - had the
Second World War and its aftermath; and the 1950s was a period of
readjustment.

In this chapter, the author traces the changes in biolbgy

education during the period of _expanding enrolment (1921-1960).
2.10 The Context of Biological Education in the Period (1921-1960)

General education and biological. education are so bound

together that changes in general education frequently entail



alterations in the program in biology. For this reason the
chapter begins with statements on the background of general education,

against which biological education can be focused.
2.11 Innovative Arrangements Extending Secondary Education

During this period educative innovations were introduced in
Ontario, and among them the following increased the length of time
a student attended secondary school:

i Secondary education was ‘made compulsory to age 16;

ii Rural pupils were afforded spgcial opportunities;
iii Diplomas were made available for different levels of
pupil development;
iv Reductions were made in the number of departmental exami-
nations.
Each of these innovative changes is discussed in the following

pages.
i Compulsory Attendance

In 1919 H.J. Cody, Minister of Education, introduced the

Adolescent Attendance Act which raised the school leaving age from

14 to 16 years. He stated that the purpose of the act was to train

the workers needed for industry.] Possibly for this reason, young
people already working on farms were exempt.2 Although the legislation
was passed.in 1919, it was not enforced until 1921 at which time all
high school fees were abolished. Soon after its implementation, en-
ro]ment‘increased. R.H. Grant, the Minister of Education, asserted

3

that the increase was due to the attendance act. However, F.P. Gavin,

60
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a high school principal, claimed that increased high school attendance
had begun before the Fifst World War.h Robert Stamp, the Canadian
historian, contended that the real reason for the fncreased enrolment
was not compulsory attendance, but the desire of parents to secure for
their children a controlled environment for citizenship training and the

5

competitive advantages of high school education. It seems likely that
it was. really a combination of factors which contributed to the increased

attendance.
ii Improved Opportunities for Secondary School Education in Rural Areas

While urban secondary school attendance increased in the early
1920's the enrolment of pupils in rural areas was low. Rural
secondary pupils until the Tate 1940's had two. alternatives, boarding
near a town high school or attending a rural continuation school.

The cost of boarding was prohibitive for many, while the continuation
school afforded a trainihg which was largely academic.

In the early 1940's Inspectors Rendall and Dutton were
appointed by the Department of Education to make recommendations for
the improvement of rural secondary education. They recommended that
the high school districts be enlarged to include rural areas and that
small continuation schools be c]osed.7 This recommendation was
accepted by the Department of Education. fhe resulting high school
districts had a school population of at least 300 pupils and
assessments of at least 7 million dollars.8 Some advantages of these
larger units of administration were -pointed out by Frederick W. Harvie,
former Superintendent of St. Catharines and Lincoln High Schools
District, who he]péd to bring about the formation of one of the

enlarged high school districts: A district high school could offer a
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‘'variety of options such as shop work, music and upper school biology.
Moreover, the boards of the en]arged school districts (Appendix 1)
would have sufficient tax income to hire a competent teaching staff,
guidance personnel and provide bus transportation for pupils from the

9

remote parts of the district. By 1948, seventy-five percent of the

province had enlarged high school districts so that up-to-date

secondary education was made possible for most rural pupils.]0 The
transference of some small classes following the closing of continuation
schools resulted in enlarged classes in the central high school. Such

an increase in numbers was noted by the author for his upper school

biology classes.
iii Provision of Diplomas

Before 1921, only those students working toward a teacher's
certificate or university entrance were given diplomas. But, in 1921,
a pupil interested solely in gaining a general education could also
earn a diploma on the successful completion of Grade 12.]] This High
School Graduation Diploma was accepted by the community as a measure
of competence and preparedness for entering into the adult work force.
In 1939, a certificate was issued to all students successfully
completing Grade 10, thus acknowledging a level of accomplishment
reached by a sixteen-year-old at the completion of his compulsory
schooling. It was called the Department of Education Intermediate
Certificate and was awarded on the recommendation of the high school

principa].]2 In addition, in 1942, the successful completion of

Grade 13 was recognized by the awarding of an Honour Graduation
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Diploma. By 1942 the Department of Edﬁcation issued diplomas
at three levels of achievement: Grade 10, 12 and 13, and so provided
a series of end points for schooling and goals for individual pupils.

These diplomas were seen to provide a sequence of incentives to help

all students reach their appropriate educational levels.
“iv. Reduction in Numbers of Departmental Examinations

In the early days of Ontario secondary schooling a pupil's
standing was determined by his mark on examinations set and graded
by Department of Education officials. This departmental examination
routine was one feature of the Ontario educational system criticized
by pupils, parents and inspectors.. As early as 1913, Jémes L. Hughes,
Chief Inspector of Toronto Public Schools, commented: '. . . we are
behind every other part of the civilized world in our reverence for
examinations.”]h Gradually this burden to the "average' pupil was
removed: In 1904, promotion in lower school subjects, including

15

science, was possible without departmental examinations. By 1940

the elimination of departmental examinations was extended to Grades 11

16

and 12, Thereafter all high school certificates, except those in

Grade 13", were granted on the recommendation of the high school

17

principals. The reduction of the examination hurdles encouraged

more pupils to make use of the secondary school opportunities

“Exemption from writing Grade 13 departmental examinations was possible
during the Second World War for a student who left school eariy in his
final school year. Such a student was required to have been reqular

in attendance, successful in his years work and have enlisted in the
armed services, or have been employed on a farm or in a food industry.
A student who obtained his standing by working had to present a state-
ment from his employer that he was employed for at least 13 weeks.
(Ontario, Report of the Minister of Education, 1942, p.2).
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including education in biology.
2.12 Expanding Biological'Research

During this period (1921-1960), comparatively little research
was carried on in biological education although extensive investigation
was conducted in biology with the total number of research investi-
gations carried out in the world increasing:more than five -
fold from 1927 to 1960.]8 Perhaps the most profound effect on human
life was the increase in life expectancy by eight years for men and

by twelve years for women from 1931 to 1961. 19

On the other hand,
biological research made possible a reduction in the birth rates.
Indeed, the number of offspring born to Ontarie women of child beafing
age declined by:almost one half between the year 1951 and
197420
In contrast to the challenging problems of the research biologisf;
the high school teacher of biology was faced with more commonplace
and less fundamental issues:;
i Should the Umbelliferae, Labiatae and Gramineae be included
or eliminated from the Grade 13 high school course?ZI
ii Should there be two courses of general science, or a course
of physical science and one of biélogical science, in the
first two yeafs of high school?
iii Which is better pedagogically, a laboratory exercise or a
demonstration experiment’?23
Educators and biologists criticized th;.AmeriCan high- school biology

N

courses as out-dated, unimaginative and stereotyped. They claimed
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(1961-1978) that innovative programs were introduced.
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that the available texts promated the memorization of names, facts
2 . . . ‘ ' ' '
and dates. h Such dissatisfaction led to the development of some

changes during the period, but'it was not until the next period

Changes : The Biology Curriculum

2.21 Grade 9 and 10 Biology

In this section the author examines the curricula and textbooks
in biology and agricultural science for Grades 9, 10 and 13 in the
light of the general changes in -education discussed pre-
viously. In-addition, the author relates the curriculum changes to
two contrasting educational viewpoints of the time : progressivism
and conservatism.

Because the existing biology course had proved unsatisfactory,

a new course of' study was prepared by the Ontario Department of Edu-
cation in 1921. It included new content and methods of teaching and
testing, but, surprisingly, it also separated biology into botany and
zoology, a departure from the general science approach used earlier.25
The aim of the 1921 botany and zoology courses was to acquaint the
pupil with his biological envirpnment through experimentation,
observing and reasonihg. The content emphasized biological topics
believed to be useful to the individual as a student and as an adult.

The topics included the following: control of weeds, methods of

vegetative reproduction of plants, orchard practices, reforestation,

K
w

The curriculum proposed by George Hofferd (1932) was a notable
exception, (see Chap. 2, p.71 ).
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economic uses of plants, fungi harmful to crops, game fish, economically
important animals among the insects, amphibfans, réptiles, birds and
mammals.26 Nevertheless, George Hofferd (1932), the Science Master at
London (Ontario) Normal School, criticized the program of 1921 because

it did not -appeal I; pupil interest. He commented: '"The analysis of

the Ontario course showed that [the course], 1argely emphasized description,
morphology, modes of life from the standpoint of pure science, at the
expense of investigating cause and effect relationships which function

27

in life processes''. Hofferd, moreover, maintained that :'[pupils]
had their greatest interest in ecology, and the life history of living
things, . . . they were less interested in morphology and least in
classification“.28 Hofferd's overall assessment was that the 1921
revision was too specialized and it over-emphasized taxonomy.29
In 1937 general science was reintroduced andbwas retained through-
out the remainder of the period of the study. Its reintroduction
was justified by the educators' beliéf that it would offer a wide
range of topics of interest to all students more effectively than the
specialized sciences (Appendix A). To provide time for the physical
sciences fn the 1937 revision of the course of study, some streamlining
of the biology content was required. Only those biological fopics
which were thought essential to an elementary understanding of biological
science and suitable for the average pupils were retained. Several
examples follow (Appendix A). The emphasis was placed on the biology
of healthful living and the development of the pupils' ability to
observe and reason. This new program (1937) laid greater stress on

individual investigations and on the use of projects, and when de-

monstrations were required, they were to be carried out as a cooperative
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effort between teacher and pupils. The topics of practical interest
included an experimental study of bacteria, a consideration of thé
relation of bacteria to disease, a laboratory investigation of foods,
an informative scientific approach to human physiology and a discussion
of the balanée of nature. A detailed study of molluscs and ferns
was omitted, and there was a reduction in the emphasis on taxonomy.30

In spite of these revisions, the 1937 curriculum failed to come
up to expectations. Two new difficulties arose: First, the course
failed to arouse pupil interest,3] so in 1951 the Department of Edu-
cation triea to make the course more stimulating by making some topics
optional and recommending the use of motion pictures, slides and film
strips.32 The second difficulty was caused by the inconveniences of
implementing general science in larger schools which had separate
laboratories for physics, chemistry and biology but were not equipped
for general science. The general science program, in addition,
presented difficulties for many teachers who were specialists in a
particular discipline. For example, biology specialists sometimes
had to.teach a Grade 9 science course, which included components which
required special knowledge of physics or chemistry. Such incon-
veniences were reduced by revisions in.the curriculum, (1954)
(Appendix A) in which the Grade 9 course included physical science

33

only and the Grade 10 program contained biological sciences, a

division of the sciences which continued until 1961.
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2.22 Grade 13 Biology (Appendix p) 3%

Changeg were introduced in 1921 in an attempt to cope with the
needs of the average pupils in Grade 9 and 10 biology; and‘corres-
ponding changes were made in Grade 13 biology. Although the Grade 13
program showed detailed academic content, it was also intended to
be suitable for a varied clientele: prospective nurses, e]ementar?
school teachers and university students. Thus, the course had to be
both a terminal program and one in which an initial training was given
in basic biological concepts on which the more detailed university
courses could be built. While it is difficult to get documentation
for this contention, it is the author's opinion that the courses
(1941-1960) served both purposes. Pupils attending university usually
expressed satisfaction with the basic understandings that they had
acquired from the upper school biology. Moreover, this program
afforded a terminal credit in science to pupils who, although able
to understand and rememsér details accurately, had difficulty with
the mathematics needed for the physical sciences.35

The content of the ]921‘Gradel3/biology(nurse showed significant
alterations from that of the previoug period (Appendix B). It
stressed experimentation and observations on morphology (as seen by
dissection and microscopic studies), an examination of the basic
groups of organisms with emphasis on economically important forms,

the adaptations of structure to function and ecology. Much of the

ke

"Biology in Grade 11 or Grade 12 was not introduced until 1964,
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new content was appropriate for the average upper school student,

as evidenced by examination results. In 1922, for example, 85 percent

of the students were successful in departmental examinations in

biology.36
Some twenty years later (1941) significant changes to accommo~

date a variety of pupils and to update the program were again made to

the Grade 13 biology syllabus (Appendix B): the study of ecology was

expanded; genetics was introduced ; taxonomic studies were reduced by the

omission:of three 'families of flowering blénts;va aefaiiéa Stﬁdy'of

alternation of generation in the plant kingdom replaced a more general

treatment; and an intensive course in human physiolqu was added.

Human reproduction and theory of evolution which were active fields in

37

biological research were still not included.
" 2.23 Grades 9 and 10 Agricultural Science

_The program in agricultural science of 1921 contained many
biological topics, but its aim was to provide a practical approach to
farming, and included two distinctively practical features, school
gardens and home projects. In addition, it offered biological topics:
flowering plants, fungi, bacteria* and entomology. The agricultural

aspect (1921) concentrated on weeds and grasses, dairying, bee-keeping,

poultry raising, the breeds of livestock and soils.38 Agriculture, thus,

“The topic, bacteria, had not been included in the 1921 course in
botany but was included in the course in agriculture, a difference
that emphasized the practical nature of the latter.
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includéd a great.deal of general biology with an approach directed
towards rural life.

The 1937-38 revision of agricultural science (Appendix A)
made the course much like its alternative, general science. In fact,
the Grade 9 general science and agricultural science programs were
identical except for three additional topics in the latter: milk,
chickens and gardening. The Grade 10 agricultural science - course
was also basically the same as the Grade 10 general science course
except that astronomy was excluded from agricultural science; and
bee-keeping, livestock, soils, methods and practice in gardening,

39

and home projects were included The‘similarity of content made
it possible for the Department to authorize the same text-books for
both science and agricul ture.

During the period 1921-1960 the courses of biology and agri-
cultural science changed in that they gave less attention to taxonomy
than they had previously. The programs included topics which related
structure to function,.contained considerable descriptive physiology,
practical applications and considerations of food and human physiology,
but lacked a detailed consideration of cell biology; genetics and ecology
which were current research fields. The most serious defect, however,
as viewed by contemporary critics was the neglect of biological

0

processes and structure as there were very few investigations

Biological processes refer to the methods used by biologists to
conduct research, while biological content or structure describes the
facts, concepts and principles of biology (Norman Massey, Patterns
for the Teaching of Science ..Toronto: MacMillan Canada, 1965) ,

pp. 215-217.
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requiring the pupil to think as a research bio]ogi,st."*0 As early

as 1932 there were suggestions to improve the biology program by making
it more of a problem-solving enterprise. Indeed, George Hofferd
published such a program and it contained many of the biological top-

ics which were iﬁc]uded in the 1937 departmental course. He developed
biological cdncepts in problem-solving settings and provided many
student activities involving living organisms.h] It is interesting

to note that George Hofferd publfshed a process-oriented biology brogram,

(A Study of the Content and Methodology of Ontario Lower "School Biology, 1932)

that predated by thirty years the Biological Sciences Curriculum Study.
2.24 Authorized Textbooks and Reference Books in Biology™

In 1916, Inspector Rogers noted that there was a ''crying need"
for a'well-illustrated text for the Grade 9 and 10 Science course since
no science text had been authorized for Grades 9 and 10 since I903v
(éee Chap. 1, p.23). Apparently, Rogers' advice was heeded by the
Department of Education officials since they authorized'textbooks in
biology for the 1921 program and continued this practice throughout

the period (1921-1960). To help facilitate the review the author has

Upper school textbooks were not authorized but listed in the courses

of study as reference books. The books used in the upper school were
selected from the approved list by the high school principals after
consultation with their staffs. The local board of education confirmed
the principals' suggestions and recorded approval in their minutes.
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Authorized Textbooks for Ontario Lower School Biology
Group 1, (1921-1937)
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Grade
Publisher Period | Leve!
and of Read-
Publisher's Authori-{ ability | Personal
Location Author Title zation Flesch Evaluation
Index
MacMillan L.H. Bailey,; Beginners' 1921- attempts to
(Toronto) normal Botan 1927 8 consider plant
school 77577% as a living
teacher organism,
stresses pupil
activities.
MacMillan W.M. Cole- Beginners' 1921- directs pupi!
(Toronto) man, Zoolo 1927 12 observations,
professor i1921§ drawings only
of bio- fair,
loay at
normal
school
Education A. Cosens Botany for | 1928- topics probably
Book and T.J. High 1937 8 of pupil inter-
(Toronto) vy Schools est, e.g. fungus
teachers (1928) diseases of
crops, several
demonstration
experiments ,
diagrams clear.
Education J.F. Zoology for| 1928- detailed in-
Book Calvert High 1937 8 structions for
(Toronto) and J.H. Schools pupil observa-
Cameron , (1928) tions, inter-
teachers esting accounts
of practical
applications
and natural
history,
Copp Clark 8.P. lolton, Zoology 1928~ excellent organi-
(Toronto) professor Descriptive { 1937 zation of pupil
at and Practical to-12 activities to
teachers' revised ed. illustrate prin-
college of 1911, ciples of
1923(1903) classification.

Notes : *

Ontario authors
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divided the texts of ‘the period (1921-1960) into two groups:
lower school and upper school texts.* And he has further divided
the.lower school texts into three groups on the basis of their dates
of authorization; Group | (1921-1937), Group !I (1938-1956).
Group 111 (1953-1960) and upper school texts constitute Group IV.

In Tables 7, 8 9 and 10 the .authorized texts are. déscribed
and evaluated. A readability score was determined by the author
using the Flesch Index.hz

The above descriptions of the textbooks of the lower school in
Group | show that most of them followed the conservative academic
viewpoint of the period. All the books stressed the principles of
biological content rather than biologicél processes and were organized
on the basis of the discipline rather than on pupil interst. Never-
theless, some topics were selected because of perceived interest,
e.g., topics of practical applications and social relevance of bio-
logy. This may have been because most of the authors were secondary

43

teachers. It is noteworthy also, that the authors of this

period lacked the research background of the authors of the
previous period. The result was that, although the books were mainly
organized on the basis of content, the texts did not reflect the
condition of current research as well as texts of the previous period.
The texts supported a deductfve, rather than a discovery-oriented
method of teaching. The teacher, moreover, was considered central in

instruction processes and often used the demonstrations which the

texts described. None of the textbooks had graded assignments which

“The modus operandi for textbook au thorization is shown in Appendix
D.



Table 8

Authorized Textbooks for Ontario Lower School
Group 1!, (1938-1956)

General Science

Publisher Period Grade
and of Level
Publisher's Authori- |[Read-
Location Author Title zation ability| Personal
Flesch Evaluation
Index
Dent H. Bowers ,| General 1938-1956 topics intro-
(Toronto) teacher at | Science duced as pro-
normal Book One blems, co-
school (1938) herence ex-
cellent, many
individual
pupil acti-

10 vities, gquanti-
tative ex-
pressions for
biological
phenomena

Dent H. Bowers ,| General 1939-1956
(Toronto) teacher at | Science
normal Book Two
school (1938)
Pitman and | V.N. Bruce,| Junior 1938-1953 d'jgr?ms large
Sons teacher Science anc ¢ ear:__
(Toronto) for 29m?rous 'nT
Secondary 'Vld9a! pupil
Schools act|V|t|esz
Pt 1| many.pra?tlcal
(1938) 9 applications
Pitman and V.N. Bruce,! Junior 1939-1953
Sons teacher Science
(Toronto) for
Secondary
Schools
Pt 11
(1938)
Note: * QOntario Authors

74
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some authors use in making provisions for individual differences
in pupils. The absence of graded.assignments suggested that the
texts reflected the importance of the discipline more than the
adjustment of the pupil to it.

However, the texts after 1937 in the second and third groups
showed some distinctive changes: They stressed class experiments in-
stead of teacher demonstrations. Pupil projects focused more on topics
which were related to the pupils' health or their understanding of
themse]ves; The topics included the study of bacteria, human foods
and human physiology (Appendix A). This emphasis on pupil activities
and interests was typical of the progressive approach which became
important in Ontario education in the 193024'1(see Chapter 2, p.81).

The authorized books from 1953 to 1960 continued to include
many student experiments and social applications of biology (Appendix
A). Several optional topics were added, a feature that permitted
adjustment to differences in pupil interests.For example, Bruce and

Carter's textbook, Intermediate Science, Book 2) (1954), had the

following optional topics: heredity, studies of identification, soil

and climatology; Bowers and Bissonnette's text, General Science,

intermediate, Book 4 (1953), contained optional chapters on the

following subjects: the development of the chick, further studies in
gardening, sa%ety with food and drugs, conservation of human resources
and home projects in agriculture. (See Chap. 2, p.710 = ).

In addition, the placement of the physical and biological science in

separate grades and texts facilitated the conducting of classes in
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Authorized TextBooks for Ontario Lower School Biological Science

Group 111, (1953-1960)
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Publisher Period of | Grade
and Authori- Level
Location Author Title zation Read- Personal
ability| Evaluation
Flesch
Index
Pitman & Sons| V.N. Bruce,| Inter- 1954-1960 11 historical
(Toronto) and A.H. mediate approach
Carter v, Science occasionally
teachers Book 2 used, ex-
(1954) periments
with thorough
consideration
of errors,
options
offered,
diagrams clear
Dent H. Bowers ,| General { 1953-1960 9 numerous acti-
(Toronto) and R.N. Science vities suggested
Bissonnette ,| Inter- for both class
teachers mediate and individual,
normal Book 4 practical
school (1953) appl.ications
and high indicated,
school options,offered
illustrations
excellent
Notes Ontario Authors
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Recommended Text-Books for Ontario Grade 13 Biology
Group 1V, 1921-1960

Grade
Level
Period Read-
of Re- Publisher ability
commenda- | and Flesch's| Personal
tion Location Authors Title index Evaluation
1928-1937 | Educational{A. Cosens* Botany not sufficient
Bock & T.J. lvy*® for 8 detail of alter-
(Toronto) teachers High nation of gener-
Schools ation of plant
(1928) groups
1932-1937 | Ginn J.Y. Ber- Princi- thorough, more
(Toronto) gen & ples of 13 plant groups than
B.M. Davis,|Botan Gr.13 course,
teacher and 11906§
professor
1932-1937 | H. Holt C. Curtis, [Nature & content diffi-
{(New York) professor |Develop- 10 cglt for Gr.i13,
ment of diagrams numerous
Plants and clear
931)
1928-1937 | Educa- J.F. Cal-* |Zoology good questions on
tional vert & for High pupil activities
Book Cameron® Schools 8 not sufficient,
(Toronto) teachers (19z8) detail of morpho-
logy for Gr. 13
1928-1937 { Copp B.P. Col- |Zoology excellent exer-
Clark ton, Descrip- cises on dissec-
(Toronto) professor {tive & 10-12 ftion, drawings
teacher's |Practical rather few
college (1903)
1932-1937 | John Wiley IW.C. Cur=" |[Text-Book stresses an under-
& Sons tis &§ M.J. |of General 13 standinag of struc-
(New York) |Guthrie , [Zoolog ture to appreciate
professors TT§§7TX function

Table 10 continued ..



Table 10 continued

Grade
Level
Period Read-
of Re~ Publisher ability
commenda- [and Flesch's| Personal
tion Location Authors Title Index Evaluation
1953-1955 [John Wiley Richard M. Elements of diagrams de-
& Sons Holman & Botan 13 tailed and
(New York)| Wilfred W. 1!939;> precise,
. Robins, rather lacking
professors in student
activities
1955-1962 |C1ark Truman J. Biolo clear but not
lrwin Moon & Paul Tl9§5§ 13 detalled enough
{Toronto) B. Mann for Gr.13 ex-
teachers aminations
*
1948-1964 [Copp A.G. Croal, | General followed the
Clark professor, A. Biolog 13 Ontarioc Gr.13
{Toronto) H. Louden, P"'O‘1 SELT) course closely
. fessor, L.A. with sufficier’
Smith, teacher detail, dia-
K.L. Wismer, grams clear
teacher
1947-1962 [Macmillan Robert E. College 13+ describes a
(New York) Hegner, Zoolo typical verte-
professor (|9hh§ brate and its
body systems
*
1942-1962 [Gage C.H. Best Human Body thorough treat-
(Toronto) & N.B. and its 12 ment of human
Taylor , Functions physiology, good
professors (1932) illustrations
1947-1962 |McGraw- Mary S. Bielogy,The complete account
Hil Mac Science of of biological
(New York) Dougall Life 13+ concepts, few
& Robert {19%3) laboratory ex~
Hegner, ercises, large
professors diagrams
1942-1946 | Holt C.G. Weymouth,| Science of 12 lacks sufficient
(New York) research Living det?ll of alter-
biologlst Things nation of genera-
(Tsk1) tion,of morphology
plants and of
most animal groups

Notes: *

Ontario Authors

**% . Curtls and Guthrie maintained: ""Work that simply entertains
or imparts information and that does not create the
sufferings associated with mental effort can be of little
permanent value or make for any considerable development'’.
W..C. Curtis and M.J. Guthrie, Text-Book of General Zoology
{New York: John Wiley and Sons , 1927), p.v.

78
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large schools with specialized laboratories (see Chap. 2, :p.G7).
The selection of a Grade 13 textbook (Table 10) presented a
serious problem to the teacher as the students in the Grade 13
Eiology had to write departmental examinations. Hence the textbooks
chosen by the boards of edqcation (on the advice of the principals
and staffs) had to cover the courses of study in sufficient detail to
ensure that the pupils gained creditable marks on the departmental
examinations. Neither of the Canadian textbooks available, Calvert

and Cameron's Zoology for High School (1928) nor Cosens and lvy's

Botany for High Schools . (1929), was = sufficiently detailed to do so.

The other textbooks were specialized college textbooks which were.often
difficult for the pupils to use.
The problem was alleviated when a reliable textbook written by

Ontario authors and designed for the Grade 13 courses of study was

published. This book, General Biology (1948) by Croal and otheré was
clearly written, well illustrated, covered the Ontario course com-v
pletely and provided numerous references. It had the disadvantages
of nof having a laboratory guide or student exercises; and practising
biologists commented that its biological content was not kept up to
date. However, for nearly twenty years, it filled a great need by
giving a clear account of the material on the prescribed Ontario Grade
13 Biology course.

Textbooks, like other educational facilities, were
becoming éxpensive. To reduce the cost to pupils and their parents
the Department of Education gave textbook grants to boards of
education (1952). The boards used the grants to buy Grade 9 and 10

textbooks to be issued on loan to the pupils. This saving
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to the pupils became a permanent feature of Ontario secondary
schooling.
2.25 Interpretation of the Changes in Biology Education in Terms

of Progressivism and Conservatism

Peter Sandifqrd, educational psychologist and student of com-
parative education, identified two conflicting influences in Ontario
education during this period: conservatism .and progressivism.l—}5
Conservatism or traditionalism*followed the stress on the academic
disciplines and applications of science, while progressivism embodied
many of the emphases of John Dewey who maintained that the active
child's deeb-seated drives should be encouraged and cultivated and
that chfld—oriented activities should form the basis of the curri-
culum.

Sandiford recognized the following charécteristics of the

Ontario conservative educational system prior to 1937:

- i Education experts could select what was desirable for
everyone to know.
ii This information could be embodied in a textbook.
iii Teachers could be trained to teach the program efficiently.
iv Inspectors, former successful teachers, were appointed to

see that teachers did teach efficiently and carried out the

Conservatism is the point of view which favours a min#mum-of change
and stresses the importance of preserving the values already achieved,
Traditionalism is the point of view in which innovation and ex-
perimentation are minimal. G.V. Good, Dictionary of Education

(New York: McGraw-Hill, 1973). ‘
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regulations.
v'. The Department of Education set examinations to test the
mastery of this material.t}7
The»cbnservative approach, Sandiford stated, had‘the advantage
that emphasis was placed on those things regarded as significant by
those competent to judge and stressed thoroughness from beginning to
end. Sandiford contended however that it stressed the acquisition
of old knowledge while neglecting the furthering of the new. The
Ontario educators, he claimed, worshipped the past and so did not
‘prepare pupils to live in a rapidly changing'wor]d.
"~ Opposing conservatism and exerting a powerful influence on a]]
North American education was the movement of progressivism. This
viewpoint had fo]1owérs in the Ontario school system, in particular,
Thornton Mustard of Toronto Normal School, and Stanley Watson of the
Toronto Board of Edﬁcation staff, who both helped-draft the 1937 course
of s)tudy.l*9 Thus, its influence was felt in the 1937 curriculum,
particularly in the lower school biology curriculum by the inclusion
of health-oriented topics on food and human physiology (Appendix A). -
The 1937 bio1bgy Coqrse was based less on the taxonomic grouping of
organisms and more on areas of interest to pupils as perceived by a
progressive éducatof. In-addition the emphasis was to a greater ex-
tent on individual experimehfation, enterprises, activities and pro-
jects'thén }n.the preyious course.
Although progressivism had some influence in Ontario high schools
during the_l§30@5,50 the scarcity of teachers in the 1940'sand 1950's

51

hampered the impact of the progressive emphasis at that time.
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in fact in the 1950!5,c0nservatism appeared to dominate. When -
Sidney Smith, the President of the University of Toronto; addressed
the Ontario Secondsary School Teachers' Federation (0.5.S.T.F.) he
quoted the conservative viewpoint of Arthur Bestor, the historian:
“"Qur civilization requires of every man and woman a variety of skills
which rest upon the ability to read, write and calculate and upon sound
knowledge of science, history and other fundamental disciplines.”sg
Ontario's conservative stance during the latter_part of the
period in high school education appeared in other ways also. The
biology programs initiated in 1937 for Gradev9 and in 1941 for Grade
13 remained almost -unchanged throughout the 1950's. Although pro-
gressives urged fhe provision of another type of school, the junior
high school, to accommodate the widening interests and potentials of
early adolescent pupils, Ontario, failed to provide this kind of

53

schooling. In addition bntario retained the academic Grade 13

with its final Department of Education examinations. The conservative
attitude was personified by W.J. Dunlop, Minister of Education in

the 1950.'s. Accofding to the Ontario educator, W.G. Fleming, the
Dunlop administration was ''‘characterized by defensiveness, negativism

54

and resistance to change."
Changes : The Biology Teachers (1921-1960) -

While provincial policy, the direction of educational research
and educational approaches had their influence on biology education,
55

the biology teacher, then as now, was of paramount importance.

In this section, the quality of biology teaching will be traced by
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discussing the professional qualifications of teachers®, the
organizations for improving teaching, the .inspectoral reports on
teaching effectiveness and the contributions of two outstanding

science teachers.
2.31 Qualifications of Secondary Teachers (Biology)

Table 11 shows the characteristics of secondary teachers in
regard to sex, academic status and specialist standing.

The percentage of male secondary teachers was smallest in the
1920's when there was a smaller proportion of men than women. But
even then the percentage of male science teacherslwas much greater
than that of their female colleagues.** It is also interesting that
during the Second World War the percentage of males remained high.
This may be because teaching was considered an essential war-time
service.56 Moreover, the preponderance of males in the secondary
school teaching profession is most striking in the 1950's when there
was é shortage of teachers, particularly for science.57

The proportion of university graduate, secondary teachers in the
schools, fncluding biology teachers, remained quite high thréughout the

period. However, the percentage of the most highly qualified teachers

fell after 1940. These were the specialists who had completed four

“Since data on the qualifications for biology teachers are not
available as distinct from other secondary teachers in this or in
other chapters, the discussion will deal with secondary school
teachers' qualifications in general.

A personal survey of the staff list for 1921 showed that 87.7 per-

cent of the science specialists were men. Ontario, Report of the

Minister of Education, 1921, pp. 345-386. :
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years of an honour university program.

The decrease in the proportion of specialists including biology
teachers accompanied the crucial shortage of teachers in the 1950's.
The Minister of Education's Report of 1954 noted this problem of

teacher shortage:

. . . the number of Secondary School Teachers
qualifying annually at the Ontario College of
Education has not been sufficient in recent years
to overcome the losses to the profession and the
increased requirements of the school system
arising from the expanding school prUl_ation.5

The Department of Education attempted to correct this shortage of
secondary teachers by several means: A large number of students were
admitted to the Ontario College of Education. Letters of Standing
were given to qualified teachers from other provinces. Letters of
Permission were granted to university graduates who had no teaching
"certificates. Summer courses were provided for unqualified people
to secure certif[cates.59
The shortage of teachers adversely affected the teaching of all
subjects including biology. At times instruction was given by
teachers with little background in the subject who had been assigned
a few periods of science to complete their time tables. The teachers
with provisional certificates, while able, were often inexperienced
and their classes were large. While it is difficult to find in the
usual sources statements that there were incidents of deficient teach-
ing,certain actions were taken by the Department of Education that
probably had for their basis, shortcomings in the existing instruction.

For example, from the Professional Development Branch organized in

1957 skilled teachers visited the classrooms of teachers with little



Table 11

Ontario Secondary School Teachers (1920-1960)

Number of Percentage
Secondary of Univer- | Percentage
Year School Percentage | Percentage | sity of
ed Teachers | of Males of Females | Graduates | Specialists

1920 1462 Ls.0 55.0 74.2 63.7
1925 2677 L3 .4 56.6 82.5 72.4
1930 3756 L8.6 51.4 91.3 61.0%
1935 4353 54.6 L5 .4 82.7 66.4
1940 4605 57.9 421 82.8 68.0
1945 5169 55.3 Ly 7 82.5 61.0
1950 5795 63.1 36.9 84.1 57.5
1955 7484 65.0 35.0 83.5 51.1
1960 11478 66.4 33.6 87.7 N.A.
Sources: Ontario, Report of the Minister of Education, 1920,

pp. 35, 4O, 386; ibid., 1925, pp. 15, 59; ibid.,

1930, pp. 89, 95-97; ibid., 1935, pp. 79, 81;

ibid., 1940, pp. 121-123; ibid., 1945, pp: 110, 111,

113; ibid., 1950, pp. 96-97; ibid., 1955, pp. 33-35;

ibid., 1960, p. 5, 95.
Note: * Vocational Teachers were omitted.

85



86

experience and taught demonstration lessons. Apparently there was

a need for such a service.
2.32 Agencies for the Professional Development of Biology Teachers

Since there were many teachers with minimum qualifications,
opportunities were provided to permit them to upgrade their teaching
skills and qualifications by in-éervice training. One means by whiéh
biology teachers:-kept up-to—déte was by attending the professional
development sessions of the Ontario Secondary School Teachers'
Federation (0.5.S.T.F.). The professional development committée of
the 0.5.S.7.F. planned local gatherings at which there were discussions
of curriculum changes and innovations in teaching procedures. The
0.5.S.T.F. also set up summer courses for the subject areas of which
‘those in biology were conducted by able leaders.6] In times of
curriculum change and the rapid influx of inexperienced teachers,
these summer programs and winter discussion groups helped to maintain
the teachers' professional competence.62 In addition, the Natural
Science Section of the Ontario Educational Association was another
organization that was instrumental in acquainting biology teachers
with current changes. This organization became the Science Teachers'
Association of Oatario (S.T.A.0.) and its pubiicatién, The Crucible,
was, and still fg,a source of ideas for the biology teacher.63
Additionally, branches of S.T.A:b. met at regfona] or local levels to
discuss problems and exchange information. O0ften these meetings wére

planned with the help of local science consultants or curriculum

superintendents.
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Several provincial universities offered academic courses fo
permit a teacher to upgrade his certificate to the specialist
level. 1in addition, Ontario biology teachers attended special
American programs in neighbouring states supported by the National
Science Foundation (N.S.F.). Occasionally, teachers were given
financial help by an0.S.S.T.F. Fellowship, a Shell Fellowship or a
sabbatical leave from the local board of education. Moreover, the
Graduate School of the Ontario College of Education, later the
Ontario Institute for Studies in Education (1966), offered post-
graduate degrees in education.

One scheme in this period that helped to raise the quali-
fications of all secondary teachers, including those of biology,
was to increase the pay of those with the highest qualifications.
This certification plan was introduced by the 0.S.S.T.F. in its
1958 assembly. Under this plan all secondary teachers were grouped
into four salary levels, and each was paid by a stated amount on
the board's salary schedule. Group one included non-specialists;
group two contained non-specialists who had completed five courses
in one discipline; group three had specialists who had obtained
their standing by summer courses; and group four consisted of
specialists with honour degrees. The prospect of a better salary
for higher qualifications was an incentive to improve academic

standing.
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2.33 Views on the Quality of Teaching and Education

While it was difficult to maintain the qﬁa]ity of téaching
in times of teacher shortage, the activities of the O.S:S.T.F.
helped, and in general the high school teachers worked thoroﬁghly
and conscientiously. This'ié indicated by the occasional compliment

in the Report of the High School Inspectors to the Minister of

Education (1924):

During the past year your Inspectors have been im-
pressed . . . with the quality of work carried out
by a band of more than 1600 high school teachers
in the Province. Thanks to them, the school is no
longer a place where pupils go reluctantly to
recite dull lessons, a dreaded place of drudgery
and constant inhibition. It is the centre of all
activities - mental, physical and social - of

the young people of the community.

A further laudatory comment appeared:j

It would be difficult to find a body of men [and
women] more progressive, more conscious of their
responsibilities and more loyal to their pro-
fession than our secondary school teachers.6/

It should not be thought, however, that Canadian secondary
teachers only received praise. Hilda Neatby (1954) wrote pointedly

of the shortcomings of the school system:

The central purposes of formal education have always
been, first to dispel the ignorance that leaves one
helpless; and. second, to train the mind for control
and power. Such a definition of purpose does not
minimize the importance of character or of per-
sonality. |t serves only to show the special means

whereby the school is expected to serve the whole
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child who goes there. It is, | believe,
increasingly obvious that these intellectual
purposes are not central in Canadian elementary
and secondary schools.

2.34 Outstanding Biology Educators

A discussion of biology teaching in this period would be in-
complete without recounting the contributions of two personalities:
Professor George A. Cornish (1873-1960) and Inspector Norman Davies
(1893-1963).

Cornish instructed in the methods of science teaching at the
Ontario College of Education (0.C.E.) of the University of Toronto
for thirty-four years (I9]O-l94h).69 No one else instructed in the
methods of science teaching for so long, nor came in contact with so
many science teachers; he gave demonstration lessons to show how to
present the topics in science, conducted seminars for science
specialists and supervised practice teaching in science.

As was evident from his lectures and advice to students, he
viewed the teacher as a leader who must kindle classroom enthusiasm
by his teaching. ''If you don't seem interested in your work, cer-
tainly your students won't be!'' Regarding discipline, he warned,
""'Some teachers can maintain discipline, others encourage disciplinary

problems. Act so that you don't invite these problems.'" He was not

afraid to strike a moral tone in dealing with student teachers. At



a time when social conformity was considered a virtue, even a
necessity, amid strong community pressures, he urged wisely,
""Avoid the appearance of evil.“70

Cornish stressed the Pestalozzian viewpoint that much learn-
ing takes place through the senses and that science of fers many
opportunities to learn in this way. So Cornish stacked his store-
room with illustrative materials which student teachers were in-
vited to borrow to make their lessons more vivid. He organized
field trips and excursions to bring the classes in direct contact
with nature.

Professor Cornish contributed frequently to The Sgbggj.*
In the year 1917-18, for example, he wrote articles on the
following topics: ”Mus%rooms,“ "Winter Buds,' "The Cecropia Moth,"

"Wood Laurel Leaves," UA Summary of Nature Study Topics for Form

IV'* and "A Summary of Nature Study Topics for Form 11, These

were designed for elementary teachers and printed at a time in which

these topics could be taught conveniently.

While Professor Cornish wrote a biology textbook his other
texts were used over a wider area and for a longer time. . His book

on physical gepgraphyf(1924i7]‘sgggested,many excellent activities

uta
w

The School was a monthly magazine which contained articles of
current educational interest and was supported by the Department
of Education. It was published from June 1912 to June 1948.

90
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that formed the basis of many students' experiences in science.

The Ontario High School Chemistry (1917)72 and the accompanying

manual73 were not only authorized in Ontario for more than twenty
years but were used in Saskatchewan, Alberta and British Columbia.

In addition, A Senior Chemistry for Canadian High Schools and

Colleges (l934)7b had a favourable reception. His textbooks were
easy to read because of the clarity of expression and his ability to
relate the subject to the pupils' everyday experience. And he’was

a master of picturesque expression; his prose was never vague or
dull, although his choice of words may seem over enthusiastic to
present-day readers. The following quotation, the introductory
paragraph to the chapter dealing with carbon(}in the text-book,

The Ontario High School Chemistry (1917), illustrates his

style:

The element carbon occurs uncombined in several

remarkable modifications, of which the best known

is charcoal, with which we kindle our fires. But _

nobody would suspect that the lead of our lead pencils,

much less the beautiful, flashing diamond, trans-

parent as water, consists of the same element as

charcoal. Yet both, except for a slight amount of

impurities, are composed of carbon alone.’
For many topics in the chemistry texts he used the historical approach,
the technique more recently favoured for many topics of the prestigious
Biological Science Curriculum Study (BSCS)(see Chap. 3, pp.l09-1i5).

Professor Cornish offered effective leadership in his discipline

as exemplified by his ability to handle conflicts, such as those that

arose at meetings of the Natural Science Section of the Ontario Edu-

cational Association, and by his powers of persuasion. His speech
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deliveréd at the I907,meethg,of the’Nathal SciénCé Séction is

an examplé in which hé showéd thé lattér ability: His spééch was
entitléd; ""Should the atomic and molecﬁlar théories be abolishéd
from high schools?" His arguments for the inclusion of thé atomic
and molecular theories on the grounds that they wére Qseful in
"classifying and connecting the facts of science" weré so convincing
that the atomic and molecular theories were re-introduced.76

In reviewing Professor Cornish's contribution to the teaching
of biology, the author finds that he did not contribute anything
which could be considered distinctively novel. But what he did
was to exemplify good rational teaching and careful classroom
management; he supported experimentation, learning through observing
and relating the subject to the pupils' past experience. Through
the force of his personality and his enthusiasm, his influence on
biology teaching was profound. It is for this that he will be
remembered.

Inspector Norman Davies was the other personality who had a
deep influence on biology in schools during this period. He was
appointed promoter and inspector of agricultural education at a
time when the province was becoming progressively industrialized.
So his appointment might seem to have been a questionable honour.
However, Norman Davies was a man for whom the aphorism, ''the man
makes the job'', was true. While he was inspector, the level of
agricultural instruction remained high, and by his retirement oné
out of every four secondary school pupils was énro]léd in somé

77

branch of agriculture.
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For seventeen years Norman Davies taught high school, serving
successfully as a teacher of science and agriculture and as a
high school principal. For thirty.years, from 1932 to 1962, he
provided effective leadership as proviqcial inspector of agricultural
science and science.78 " He offered he{E with difficult topics and
in solving classroom prob]ems:r Davies also conducted seminars at
the Ontario College of Education for’prosﬁective Specialists in
Agriculture, and acted as principal for summer progré%éfaesigned
for teachers who were qualifying toAteach agriculture.

The training in agriculture wh{ch Da;fes fostered helped the
pupils of rural areas to produce needed food during the depression
and the Second World War, and the interest he stimulated in con-

servation preserved a healthy perspective in an age of increasing

pollution and hazardous industrial expansion.
Changes : The Biology Pupils (1921-1960)

As mentioned earlief in this paper, the ''average' pupil was
urged to acquire a secondary education aided by several measures
adopted by the Department of Education.. Some indication of the
extent to which these measures were successful can be seen from the

enrolment figures given in Tables 12 and 13.
2.41 Ontario Secondary School Pupils

Table 12 shows that the secondary school enrolment expanded six-

fold. In the same forty-year period the provincial population doubled.
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‘Table 12

Ontario Secondary School Enrolment (1920-1960)

Notes:

Secondary School Percentage of Population Aged
Year Enrolment 15-19 Years enrolled in Secondary
School

1920 42,552 20.9

1925 78,657 | 27.8%

1930 98,277 29.0%

1935 111,769 3. 3%

1941 102,462 29.5.

1946 128,000 37.6

1950 132,690 Li.o

1955 174,562 51.1

1960 262,775 62.6

Sources: Ontario, Report of the Minister of Education, 1921,

pp. 206, 264, 256, 258; ibid., 1926, pp. 168, 171; ibid.,
1931, pp. 87, 240, 248, 278, 311, 377; ibid., 1936, pp. 190,
200, 205, 222; ibid., 1942, p. 101; ibid., 1947, p. 122,
ibid., 1951, pp. 52, 132, 139; ibid., 1955, p. gL; ibid.,
1960, pp. 5, S-6, S-91; ibid., 1965, p. 69; Canada, Bureau
of Statistics, Canada Year Book, 1925, pp. 83, 93, 102;
ibid., 1934-35,7p. 164, ibid., 1951, p. 125; Canada, Bureau
Statistics, Census of Canada, 1931, Vol. 3:903; ibid., '
1941, Vol. 3:32; Ontario, Statistics, 1976, p. 4O.

% Data from the whole of Canada.
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However, the increase was far from uniform: during the 1920's
the enrolment doubled; in the 1930's it increased more slowly; in
the late 1930's and early 1940's (Table 12) a decrease actually
_occurred; while during the 1950's a second doubling took place.

it can be conjectured that the prosperous times of the 1920's and
the 1950's permitted parents to give their children the advantage
of secondary school training. The slow rise in attendance in the
1930's would seem to be concomitant with the economic hardships of
the Great Depression. However, the relationship between prosperity
and high school.attendance is not always direct. In hard times
pupils tend to remain in school longer, as it is difficult for them
to get employment. The prosperity of the early 1940's, during the
Second World War, did not result in a large enrolment; in fact,
high school enrolment declined. At that time the demand for workers
in war industries, in food production and in the armed services en-
couraged pupils to leave school early.

The increase in the percentage of 15-19 year olds who were
enrolled i; high school was very large; indeed , it increased three-
fold during the period (1921-1960). And towards the end of the
period, high school attendance was being accepted as the norm.79
The large numbers of students in each class made it more difficult
to teach biology experimentally and to a Qreat extent teacher de-
monstrations rather than class experiments were performed. An
expanding school population occasionally necessitated the accommoda-
tion of two shifts of students in the existing school building with

shortened periods of instruction. Such arrangements made it difficult
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to conduct field work or laboratory exercises, and at times a
laboratory class had to be taken in a regular classroom with the
attendant reduction of work with microscopes and studies of living
organisms. Under such circumstancés the quality of biology edu-

cation suffered.
2.42 Pupils in Secondary School Biology Classes (1921-60)

The enrolment in biology followed the enrolment in high school
in general, but there were some differences. Table 13 shows a de-
crease in the percentage of enrolment during the 1920's in Grade 9
and 10 biology, a subject which became optional after 1921 with
agriculture as an alternative.

The low enrolment in Grade 9 and 10 biology in the late 1920's
and early 1930's is of interest. The fall in enrolment in Grades 9
and 10 biology was accompanied by an increase in the number of pupils
studying agriculture, biology's alternative. Several factors might
have been involved among which were: a greater dependence on the
land during depression days, an increased need for food production
during the war years and the dynamic leadership of Inspector Norman
Davies. The enrolment in Grade 9 and 10 biology increased in the
1940's. This increase accompanied the 1937 change in the curriculum -
in which topics of social and personal interest were introduced -
(see Chap. 2,.pp.-66_67).

The enrolment in Grade 13 biology decreased gradually in the

1920's then increased in the 1930's and 1940's. This increase could



Table 13

Ontario Secondary School Enrolment in Biology
and Agriculture (1920-1960)

JORONE

RN

Percentage of Percentage of Percentage of
Grade 9 and 10 Grade 9 and 10 Grade 13 Pupils
Y Pupils Studying Pupils Studying Studying Biology
ear X .
Biology Agricul ture
1920 68.3* 2.9% 19.8%  (1921)
1925 47.0 7.1 18.6
1930 29.8 16.1 16.1
1935 36.5 18.8 29.1
1940 3.5 21.3 31.0
]91..5 l.;7 B ELT 21, 6%k 39 .2
1950 4 39.0 37.3 37.3
]955:‘::‘: 72.5:':;'::':*}: N.A. 37.8
1960%* 77 . 2%k N.A. 29.1
Sources: Ontario, Report of the Minister of Education, 1921, pp. 178,
179, 228; ibid., 1926, pp. 80-82, 210, 230, 243; ibid., 1931,
pp. 87, 24h, 249, 281, 327; ibid., 1936, pp. 90, 190, 200,
204, 205, 222; ibid., 1941, pp. 174, 188; ibid., 1945, pp.178,
179, 198, 213; ibid., 1946, pp. 108, 170, 198; ibid., 1950,
pp. 151, 154, 171; ibid., 1951, pp.114-116; ibid., 1956, $-95,
$-96, ibid., 1961, pp.S-91, $-101,5-102; Canada, Dominion
Bureau of Statistics, Elementary and Secondary Education in
Canada, 1944-45, pp.57,759; ibid., 1949-50 , pp. h2-4k.
Notes : * Data were obtained from samples of Ontario High School In-

spectors' Reports available in the Provincial Archives of
Ontario.

* The main source of data were the Minister of Education's

Reports which gave individual subject enrolment of Grades 9
and 10 up to 1945 only. Beyond this date an estimate had to
be made. The Minister of Education Reports after 1945 did
give the proportion in Grade 12 who graduated with science
options. To graduate with a science option Grade 9 and 10
science had to be taken as prerequisites. Hence the proportion
of graduates in Grade 12 with science options was an estimate
of the proportions taking Grade 9 and 10 sciences. For
example, if the Minister of Education's Report shows 9000 had
a science option among 10,000 graduates the proportion of
graduates in Grade 12 with science options would be

9,000 x 100 = 90%. Since these Grade 12 students had to take
10,000

Grades 9 and 10 science, an estimate of Grade 9 and 10 students
taking science is also 90%. :

Date for previous year as it was not available for 1945,

Both Biology and Agriculture are included together.
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have resulted from one or both of the following factors. The
biology course had been revised to include genetics and human
physiology, to reduce the emphasis on taxonomy and to increase the
emphasis on ecology. These changes might have made biology courses
more attractive to students. Or students might have enrolled in the
biology courses in order to satisfy the requirements for the

Honour Graduation Diploma and at the same time avoid the physical
sciences, which required greater mathematical ability.

Generally the}e was an increase in the proportion of pupils
studying agriculture. However comments cannot be made about the latter
part of the period for which no datawere available. It is note-
worthy that the proportion of pupils studyfng agricultural science
increased from less than three percent of the lower school enrol-
ment in 1920 to hore than thirty-seven. percent,by 1950.- Although many
people during the depression and World War [l engaged iﬁ amateur
farming, the actual! number of farmers was reduced to almost one half
during this period (192]-1960).8] So, clearly, many of these pupils
of agriculture did not become farmers. The high proportion of
students in agriculture could be related to the crucial interest in
food production in war time.

While the enrolment in agriculture declined somewhat in the

1950's, a large number of students, both rural and urban, continued

An Honour Graduation Diploma is granted on completing Grade 13.
For much of the period there were required nine credits. This
certificate was accepted for admission to Teachers' Colleges,
Schoo!l for Nurses and Universities.
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to attend agricultural classes.82 One reason for the decline may
well have been the indifference of the Minister of Education,

W. Dunlop, to non-academic programs.83 While some of the provinces
increased agricultural instruction with the federal funds available

in the 1950's, Ontario made 1imited use of this federal money.

2.50 Summary

During the period 1921-1960, biology education in Ontario and
biology textbooks underwent changes which resulted from the de-
velopments in Ontario general education, from contemporary biological
research and from changes in the numbers of both students and
teachers. More attention was given to student interest so that the
biology content and methods of teaching were modified to make use
of this educational asset, particularly in providing more student
activities. |In addition, biological researchers turned their
attention from taxonomy and morphology to genetics, bacteriology,
physiology and ecology. This was accompanied by a shift in the
content of high school biology, particularly in the junior grades.
This was a period, moreover, in which science was applied and
directed toward social and personal interests in harmony with
curricular trends of the period. High school agriculture, a form
of applied biology, was under the.difection of Norman Davies and
reached its highest development during this period.

The whole high school curriculum, including biology, w?s being
adopted gradually to suit an increasingly large proportion of high

school aged young people. This increase was due mainly to the
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parents' belief that high school training would prepare their
children to live in an increasing complex society. |In an attempt
to appeal to the more varied student interests, the curriculum for

junior biology students was reduced-
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Chapter Three

B1OLOGY EDUCATION IN A PERIOD OF EDUCATIONAL FLUX

(1961-1978)
3.10 Introduction

The second period (1921-1960) was a time of expanding high
school enrolment and continuing attempts to educate the 'average"
future citizens. Nevertheless, it was characterized by resistance
to change, and although technical and vocational programs had been
established in large urban schools, academic subjects continued to
dominate the curriculum and most pupils enrolled in the prestigious
academic course.] Science content.had precedence over process so that
what children learned in high school science was more important than
how they learﬁed.it.2

Investigators studying biological education in the high schools
of the United States reported similar.patterns during the late 1950's.
In fact, these researchers found that much‘of the factual content was
really unsubstantiafed belief to be memorized but not necessarily
experienced nor understood, and that the processes of biology were

3

usually ignored. However, some educators maintained that during the
1960's a veritable educational revolution in Ontario occurred. "A

current of reform swept through the educational scene - a movement not

seen since the early days of the century and a movement that turned
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into reality, many of the hopes of the earlier generation of re-
formers.”h The revolution involved a dramatic shift towards en-
quiry-oriented programs as espoused by Jerome Bruner, the United
States psychologist and educator, the Nuffield Project investigators
and the Biological Sciences Curriculum Study groups. They affirmed
that the biology curriculum should teach the strﬁcture and processes
of the discipline, Indeed, Bruner stated that

To instruct someone in these disciplines is . . .

to teach him to participate in the process

that makes possible the establishment of

knowledge. We teach a subject . . . to get

a student . . . to take part in the process
of knowledge getting.5

However, some of the author's colleagues contended that the
educational revolution of the 1960's did not take place in Ontario
biology. They maintained that since the provincial government did not
offer grants for the enquiry-directed books by non-Canadian authors,
Ontario biology teachers could not use the new discovery programs.

Whether there was a revolution in Ontario secondary school
biology in the 1960's or not, there were urgent requests for radical

change, as will be noted, for both updating the curriculum and appealing to

the learners' interests. Attempts to bring about these changes were in

turn followed by a desire for emphasis on basic content? This més eQidenf.--

when in 1976 the Ontario Minister of Edﬁcation, Thomas Wells, announced

a "return to basics'" in a core curriculum which would produce a

“An educational revolution is considered to apply to any complete
change in an educational approach whether the change applies to the
treatment of the pupil or the subject matter.
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"well-rounded program with required subjects forming a foundation
upon which optional subjects could be carefully chosen.“7
The revolutionary mood of the 1960's and its reaction, the
return—to-basics movement in the 1970's, was captured by educator
Hugh Stevenson:
We thought [in the 1960's] education was in a
state of ferment but we faced the difficulties
ahead in a gay party mood, with optimistic
spirits confident in our ability to inaugurate
a renaissance in. Canadian educational systems
Many changes were made with little or no thought
of chain reactions that had been initiated. and
the essentiality of integrating societal develop-
ment and educational reform.
In the remainder of this chapter the author will give an

account of the development of general education as background for

change in biological education and will present those changes.

Changes : The Biolégy Cufricilum (1961-1978)

3.21 Contemporary Biological Programs

Textbooks, journals, teachérs and visiting speakers in-
formed Ontario's decision-makers about contemporary changes in
the United States and British biological curricula. Indeed, some
of these innovations so impressed administrators that such pro-
grams as the BSCS Green Version were adopted outright in Ontario
for the Grade 11 and 12 four-year course. In addition, a close
coﬁnection existed between the biology taught in neighbouring

systems and in Ontario.

108
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(i) The Biological Sciences Curriculum Study (BSCS) Course

Dissatisfaction with science instruction in the United States
schools led the American Institute of Biological Sciences (A.!.B.S.),
among others, to form an education committee in 1958 to develop new

9

biology curricula.” With Dr. Bentley Glass as chairman, the A.l.B.S.
committee began the Biological Sciences Curriéulum Study. The -
committee consisted of practising biologists, secondary school
teachers,.psychologists and educational administrators. As this group
was funded by the United States government through the National Science
Foundation, (N.S.F.), it had considerable financial support. The
investigating team studied the .condition of biology teaching in the
United States (1959), wrote new units, tested these units in class-
rooms, -rewrote the units on the basis of pupil responses, tested the
revised units on a larger population (1961-1962), corrected the
difficulties revealed by the tests and, finally, in 1962 published

the material commercially.]0 Several revisions of all three versions
have been made with the Green Version undergoing its fifth revision

in 1980."!

The sixty members of the BSCS team agreed that high school
biology shOQId give a true picture of the nature of biological re-
search, should focus on the nature of scientific enquiry and should
present the pupil with a coherent picture of contemporary biology.]2
Because of the divergent approaches of biological research three
biology programs or versions were developed. These were: (i) the

Blue Version, which dealt with the molecular tevel of biology,
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(ii) the Yellow Version, which described biology at the cellular
level, and (iii) the Green Version, which concentrated on e<:o|ogy.]3

The BSCS writers, while illustrating the diversity of biological
research by providing three versions, produced courses that also
showed the unity and coherence of biological science. To achieve
these purposes, the BSCS authors stressed nine themes-commpn to all
three versions: (a) the nature of science as enquiry,(b) the history of
biolégical concepts, (c) the change of living things through time-
evolution, (d) the diversity of type and unity of pattern among
living things, (e) the genetic continuity of life, (f) the comple-
mentarity of organism and environment, (g) the biological basis of
behaviour, (h) the complementarity of structure ahd function and
(i) the regulation and homeostasis - the preservation of life in
the face of change.]

The BSCS members stated that these themes~should be illustrated
by a representative variety of all organisms in any biology course;'
and thought that students should learn to appreciate biological
phenomena at various levels of organization, molecular, cellular,
tissue, organ, individual, population, community and world biome.

To illustrate how the' biological themes,. the organisms and the

levels of organization might be integrated into a course, these writers
devé]oped a model, represented by the threéAdimensions of a

recta@gular block as illustrated in the accompanying figure 2.

From this model, the BSCS workers maintained, a course could be

~

constructed from_blocks formed by the intersection-of the three
: ~

s
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Figure 2

Schematic Model of BSCS Curriculum
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Bentley Glass, ''The BSCS - Retrospect and Prospect'' Biological

Sciences Curriculum Study Journal, 1(4): 2-4, 1978.

15

variables, - organism§, themes and levels of organization.
tn addition to the Blue, Green and Yellow Versions, the BSCS
provided texfbooks in many concept areas including up-dated learning
materials for pupils at different ability levels and for teachers.
Challenging programs were offered to able young students by Lab-

oratory Blocks (12 titles, 1969)]6 and The Interaction of Experi-

ment and ldeas (BSCS, 1965)]7, a second level course. Patterns and

18

Processes (BSCS,1966) which contained many activity-oriented

exercises was published for pupils who had difficulty with biological
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concepts; Among the books prepared for teachers was The Biology

Teachers' Handbook (!963).]9 which outlined the bhilosophy of the

BSCS program and described new procedures useful for the programs.
Because the BSCS courses were designed by leading research
wofkers along with skilled teachers and at great expense, they were
understandably thought to have much scientific merit. However, the

evidence regarding their effectiveness is contradictory. Wimburn,
a BSCS investigator (1963), reporteéd that students who were trained
by the BSCS approach out-performed the non-BSCS students.20 But
Lisonbee and Fullerton (1964) reported that, while pupils of the
middle ability levels scored higher on the BSCS program, there was
no difference for other ability Tevels.ZI Lance (1964)22 énd.Lewis
(1966) also stated that there was no difference between the achieve-
ment scores of BSCS students and those of the non-BSCS controls.23
Welshar and Perry (1967) found that BSCS pupils who used the Yellow
Version thought that they were learning biology in a scientific way
and appreciated the content of the laboratory exercises, but only
forty-five percent of the pupils liked the Yellow Version textbook.zn
Ausubel (1966). who analysed the contents of the BSCS textbooks
contended that they were less useful than conventional texts. He
agreed that the BSCS versions addressed both the content and the
methods of modern biology, but he maintained that the Yei]ow and

Blue Versions placed undue emphasis on the experimental foundations

and history of biology while ignoring the naturalistic approach and

important applications of biological science. This emphasis,

Ausubel averred, renderéd the Yellow and Blue Versions



113

"nsychologically and pedagogically unsound for the majority of
tenth graders.'IZS Ausubel also condemned the complexity of the
treatment of many toéics: "[The Yellow and Blue Versions] intro-
duce an absurdiand unrealistic level of biochemical and biéphysica]
sophistication for which the intended users lack any semblance of
adequate background .”26

Numerous revisions have provided opportunities to correct
the defects that Ausubel noted. For example, the reading level of
the fifth revision of the Green Version was lowered'from Grade 10
to Grade 9.27 The revised texts sold well, so apparently they filled
a perceived need. indeed, sales by the end of 1978 totalled two
million copies of the Yellow Version, one million of the Blue and
more than two million of the Green.28 The Green Version texts
represented one quarter of all high school biology texts that were
sold in the United States.29

The long-range effect of the BSCS approach has also been in-
vestigéted, but the results are somewhat contradictory. Heidgerd
and Rayder (1974) measured the ﬁerformances of university students
four years after these students hod taken various biological pro-
grams in Grade 10. The investigétors compared the scores of
students who had studied Blue Version, Green Version, Yellow Version,
conventional biology" and no biology. Their findings showed that
there was little difference in the average scores of all the five
groups, and they concluded that "such differences had no educational

130

significance. In contrast, Tamir (1975) found that pupils who had

studied the BSCS Yellow Version (Yiddish translation) for each



of four years scored significantly higher on the same test on
biological concepts at the end of the period than pupfls who had
taken '"'conventional biology' for the same time. This result is
interesting in view of Ausubel's contention that the Yellow
Version was ''psychologically and pedagogically unsound for the -
majority of tenth graders.”3]
It is hard to find data that indicated the extent to which

the investigative teaching techniques outlined by the BSCS were
being used. The conclusions of Robert Stake and Jack Easley are
significant. These educators were the joint directors of a group
of observers under contract to the National Science Foundation
(the funding agency of BSCS) to investigate the condition of
education in the United States. They reported that in spité of
the efforts made by BSCS group:

‘Seldom was science taught as scientific enquiry -

all three subjects [mathematics, science and social

studies] were presented as what the experts had
found to be true. 32
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This finding is in accord with the comments by John A. Moore, Supervisor

of the Yellow Version (BSCS), that inquiry science was not the only

possible approach. He noted the following limitations of the inquiry

method:

a) There is no evidence that it is superior [to other
methods of teaching].

b) It is really seduction, not induction. What happens

in the classroom is that the students are asked to
guess what the teacher has in mind

c) Not all the subjects are amenable to the discovery mode.
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d) And one might add to the list, that lnquiry,
properly done, is a slow, time-consuming method.
For every topic developed via Inquiry, several
other topics must be ignored. So one might
compromise in an effort to achieve some Inquiry
but not make it the method. 33

(ii) The Nuffield Biology Programs

Like the BSCS programs, the Nuffield Biology Projects were
designed to provide enquiry-centred curricula.3h The Nuffield
Biology Programs were planned for two levels, the O-level for pupils
11-16 years of age (1966) and the A-level for pupils 16-18 (1970):35
The O-level courses interested the pupils and stimulated individual
investigations, but these courses were criticized because they required
a higher level of mental maturity than most pupils possessed.36
Pupils who had studied A-level biology were reported to be enthusiastic
about their training in critical scientific thinking.37
Although the Green Version of BSCS was only used in some Ontario
secondary schools after departmental approval (1964), and the
Nuffield programs were used sparingly in a few Ontario classrooms,

the wide acclaim given to these programs predisposed Ontario teachers

to try innovative teaching procedures.
3.22 General Education Changes in Ontario Secondary Schools (1961-1978)

In addition to the influence of the contemporary programs of
the United States and Great Britain, Ontario biology education of
1961-1978 was affected'by the changing educational scene in the

province. During the early 1960'§ Premier John Robarts, and Minister
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ofi:Edu¢ation, William Davis, were effective proponents of change.
Their political plans were developed in accord with other reformers

both inside and outside of the educational system.38
i The Robarts Plan 1961

Robarts and Davis had two difficult educational responsibilities
to meet in the early 1960's.. First, the pupils from the ''post-
war baby boom'" reached the high schools at this time, resulting in an
increased need for school buildings and teaching staff;. Secondly,
during the 1950's, industrial education had been neglééted,.and there
was an urgent demand for skilled wofkers for.Ontario'g expanding
economy. These- two obligations, to increase high school accommoda-
tion ana to provide industrial training, threatened the Ontario

39

government with huge financial outlays. Fortunately, the federal
government offered the provinces and the municipalities help through
the Technical and Vocational Act of 1961. By th}s act, seventy-five
percent of the cost of secondary technical training was to be borne
by the federal government with the remainfng twenty-five percent
divided between ﬂmtprovince and the municipality.L}O Robarts and Davis
used théifederalfgraht-t0‘meetwbdfﬁ*oﬁ3théﬁ?*dbfigatF6ﬁ§;?td provide
techmical training and more”ﬁigh écﬁéoﬂ

: Toihelp persuade the large number of additional pupils to
enroll in vocational work, the Department of Educatfon introduced the
"""Robarts Plan'' which gave the same credit to a pupil who enrollédf

in vocational training as one who chose the business course or the

t ime-honoured academic courses (Figure 3). So a pupil could secure
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an Honour Graduation Diploma which was necessary for admission

to university, by taking any one of the three programs: academic
(Arts and Science), business (Business and Commerce) or vocational
(Science, Technology and Trades). Moreover, each of these
programs had three streams designed for a different ability level:
a five-year stream leading to university; a four-year stream

qualifying the pupil for community college* or industry; and a two-

year occupational stream. Davis maintained that the provision

of different streams met a variety of different pupil needs.l*’3
However, an investigation by the Ontario Secondary Schocol Teachers'
Federation (0.S.S.T.F.) indicated that the new courses were in-
troduced with such speea that teachers had little time to plan the
approach for each level; The 0.5.S.T.F. investigators noted that
the two-year and four-year pupils suffered from this precipitous
implementation and the program was unsatisfactory. |In 1972-73, the
Robarts Plan was dropped and a new approach, the Credit system

(see Chap. 3, pp.121-2 ) came into full operation.Ml The short-
lived Robarts Plan made feasible the introduction of Grade 11 and
12 bioiogy which attracted a large number of students and provided

a science course with high chances of success.

o

A community college was a non-degree granting institution
offering training in technical, commercial or academic
subjects.
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Figure 3

Programs: Offered by the Robarts Plan.:

YEAR OF FIVE-YEAR | FOUR-YEAR
SECONDARY "ADVANCED’ | ‘GENERAL' | TWO-YEAR
D'VISION SCHOOL | GRADE | AGES | STREAM STREAM STREAM
.
1N TERMEDIATE 1 9 13-14
Il 1 1
2 10 14-15 Y -te ]
1
3 1 15-16 ' < 7 l
4 12 16-17 ¥ i Y compulsory
. B attendance
SENIOR SECCNDARY SCHOOL GRADUATION DIPLOMA untit age 16
5 [ 13 Tre] Y |
HONOUR GRADUATION DIPLOMA -
EMPLOYMENT |
COMMUNITY | | |
COLLEGES {
[_UN!\’ERSITIES l l
e —

Source: Murray Lang, '"The effects of changing patterns of
curriculum developments on biology courses in the
secondary schools of Ontario, Canada," Journal of
Biological Education, 10(3) : 133-138, 1976.
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ii The Hall-Dennis Report (1968)

Criticism in the 1960's of the highly structured academic
programs led to an investigatioﬁ of the education of the '"average'
pupil. In 1965 Education Minister Davis appointed a committee to
investigate Ontario elementary education. Justice Emmett Hall was
the chairman and Superintendent LLoyd Dennis: a‘consultant. The
committee also obtained permission to include the condition of

secondary education.h5 Their findings, The Hall-Dennis Report or

Living and Learning : The Report of the Provincial Committee on Aims

and Objectives of Education in the Schools of Ontario (]968);}6

critvicized Ontario's education and argued that school programs should
be pupil-centred.l+7 The committee condemned the '"'lock-step' type
of schooling that prevailed and envisaged ''continuous progress
without the hazards and frustrations of failure.”h8 The report
stressed morebindividualized instruction and more help from

k9

guidance and resource services. However, no sooner was the report
published, with its recommendations for expensive innovations, than
education spending was limited by the imposition of ceilings on
local expenditures.50
The lack of money resulting from the ceilings: prevented the
Hall-BennisReport from being implemented fully,but the report's
recommendation that pupils be permitted to choose their own pro-
~grams was accepted. This resulted in a falling in enrolment in

science as it was forced to compete with other subjects on the basis

of pupil interest.
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iii Ceilings on Educational Spending (Bill 228 . 1969)

Popular comments in the press appeared to indicate that some
citizens believed that adequate educatijonal service was not being
rendered or ”thaf the nation was not getting its $12 billion-a-year
worth [for education], that the six milljon young Canadians who
enter or return to school . . . are undertaking a haphazard journey
to an uncertain'destination."SI Meanwhile hfgh educational
: expénditures*were considered to be needed to carry out the re-
commendations of the Hall-Dennis Report with its individual in-
struction, guidance and resource services.

As a compromise between these opposing viewpoints abou;
educational expenditure, the Ontario Provincial Government passed
Bill 228 in 1969. This bill imposed ceilings on the expenditures
of municipalities on education including laboratory facilities.

As a result of the passing of this bill maﬁy boards of education
cut back immediately on their guidance and resource departments.
In such ways the imposition of ceilings prevented the Hall-Dennis

Report from having a full revolutionary effect.52

The cost of secondary education in Ontario rose rapidly in the
period 1960-1978. In fact from 1960 to 1975 the cost of educating a
secondary school pupil increased almost three times, almost

double what would have been expected from inflation. Ontario,
Report of the Minister of Education, 1961, pp. 149, 161; ibid.,
1966, pp. 207, 212; ibid., 1970, Table 8.3; ibid., Statistics,

1976, pp. 38, 45, 76. ,




An example of the effect of ceilings on spending prevented the
Board of Education of the Borough of Etobicoke (Appendik 1) from
carrying out their plans for ecological education. The board had
provided special facilities for bringing the pupils to a rural en-
vironment in a centre complete with dormitories, a kitchen, dining
room and laboratories. On the passage of Bill 228 the use of this

53

centre was curtailed.
iv The Credit System (1969)

One attempt to meet the criticism in the Hall-Dennis Report
of '"lock-step' schooling was to replace grade promotion by subject
promotion. Prior to the late 1960's, promotion by grade was usual
in Ontario high schools. If a pupil failed in one or two subjects
usually he had to repeat the whole year's work, even if he had done
well in certain subjects. Under this system, the pupil who had t§
repeat often lost interest and left school.

In 1969 some Ontario high schools attempted to prevent a
pupil from being compelled to repeat a whole year by introducing
the credit system. Under this arrangement, a pupil was given one

credit for every subject of 110-120 hours of instruction completed

successfully. When he had earned twenty-seven credits he was awarded

54

a Secondary School Graduation Diploma.

system was that more students were encouraged to graduate from high

school. But the credit system had two major defects: a student might

select only the easiest subjects or he might choose subjects that

were not prerequisites for future learning. For these reasons many

The advantage of this credit

121
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~guidance. counsellors were required to help the pupils make wise
choicés:for‘theirueventuai"goaJs. Thé danger of pupils choosing
disjo?ntéd programs was also reduced by subject departments
éstab]ishing their own prerequisites.55 In spite of its defects
thé credit system was adopted widely and by 197é was compulsory for
all Ontario secondary schools. In the opinion of the author, the
credit system had the advantage of giving decision - making about
school choices to pupils and their parents; still the implications
of some of those decisions were not too well understood by some

pupils and parents.
v Wells' Core Curriculum (1976)

The Hél]—Dennis Report, which recommended more pupil freedom,
more options and more freedom regarding course content, met with many
negative reactions from parents, pupils and teachers. The 0.S.S.T.F.
suggested a more specifically defined program by providing a core

56

curriculum, Thomas Wells, Minister of Education, introduced such a
program in 1976. Under this program each pupil who graduated from
high school had to have credit in English, mathematics, Canadian
history, Canadian geography and science. Of the twenty-seven credits
needed for secufing a Secondary School Graduation Diploma, nine
credits were obligatory, one of which was science.57 Thus, in the
balance between the needs of the pupil and the demands of society,

it appeared that the shift at the end of the period was toward

societal requirements.



123

vi Comments by Parents about the Programs Offered (1972)

During this period of change in the educational system the
parents held strong viewpoints as indicated by a survey conducted

by the Ontario Ministry of Education, entitled, Quality of Education

in Ontario, A Survey of Parents' Perspective (1972). The survey

showed that:

a) Most children (according to their parents) ... seemed
to be pleased with their education .... 87% of parents
claimed their children were moderately to very happy.
Only 11% claimed their children were less than content.

b) Most parents (70%) felt that there had been some
progress in education over the past five years. A
sizeable minority (27%), however, did not hold this
view . . . . Secondary school parents, older, male,
or better educated respondents were least likely to
perceive progress .

c) Despite the general satisfaction, considerable dis-
satisfaction was detected with regard to the vocational
preparation which to-day's schooling provides. Fifty-one
percent of the sample agreed that 'students are better
prepared to go out in the working world than they were in
the past.' However, forty-seven percent did not share
this view.>

Thus parents did not all agree that the educational needs of all

children were met fully,
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3.30 Changes : The Biology Curriculum (1961-1978)

Within the framework of Ontario's general educational

changes, biology education was developed at three levels:
Grade 9 and 10 General Science, an intermediate 1evél,
Grade Ij, a senior level, and

Grade 13, an honours level.
3.31 Grade 9 and 10 Biology in General Science

In the discussion of Grade 9 and 10 biology, attention is
centred on (i) the 1961 five-year program on which most other
courses are based, (ii) three additional programs developed
from the 1961 program and (iii) the authorized textbooks used
throughout the period. The four curricular revisions together
with their distinctive characteristiﬁs shown in Table 14 and in

Fig. 4 provide a framework for further discussion.
i 1961 Five-Year Course

While the 1960's were considered by many to be a time of
sfriking educational change,Aspearheaded by the dynamic Ministers
of Education Robarts and Davis, innoQation was not conspicuous
in the course of study introduced in 1961 for biology. In fact,
the five-year 1961 course showed few differences from the

syllabus of 193759

and contrasted sharply with the extensively
redesigned biology program in the United States where courses

planned by the Biological Sciences Curriculum Study (BSCS) (seeChap.

3, p.109) were being tested. The difference between the biology



Table 14

Revisions in Ontario General Science Including Biodogy,

Grades 9, 10.

(1961-1978)
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Science Grades 7, 8, 9
1961; Ontario, Report
1967, pp. 34, 77, 784 Ontario, DBepartment of Education,
Intermediate Division, Science Grades 7, 8 9 and 10

Years of Length Percentage
Revision {Operation of Course of Enrolment| Salient Points
' . or Pupils
1961 - 1961-1972 5 years 65 (1966) scientific method
. stressed.
1962 1962-1972 L years 9. (1966) course simplified
. for average pupil.
1972 1972-1978 5 years 95 (1975) choice from alter-
natives in the
. . curriculum.

- 1978 1978 + 5 years 95. (1978 stresses structure
and process of
biology, provides
a core.

Source: Ontario, Department of Education, Intermediate Division,'

and 10, Curriculum 1:(e),

of the Minister of Education;

Curriculum 1972;

ibid., 1978;
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Changes Tn Grade 9 and 10 Biology Programs (1561-1978)

1962 Four Year Program
(Similar to 1961 Five
Year program but
simplified)

Four Year Program

discontinued
(1872-73

1961 Five Year Program

{1937 Program)
+

cell biology, genetics,
ecology, scientific method,
all units and topics obli-
gatory)

!
N

1972 Five Year Guideline Program

{1361 Program + D.N.A., mitosis,
meiosts, and evolution, Yocal con-
trcl, many options, no obligatory
units or topics)

I

|

|

!

\Y Y

1378 Five Year Guideline
Program

(1981 Five Year Program
updated, local control,

several options but some

cbligatory units and topics)
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programs in the United States and Ontario in 1961 were probably due
partly to personnel and partly to finances. Revisions in Ontario
were being made by practising teachers who included in thé

syllabus biological tobics of pupil intérest rather than thosé
topiés thought important by research biologists. In contrast the
BSCS revision.committee contained, in addition to teachers, research
biologists fresh from the frontiers of discovery and both teacher
experience and researcher viewpoint were incorporated into the BSCS
curriculum. And while the local Ontario revision committees worked
many hours without pay, their United States counterparts in three
years spent one -hundred million dollars fdr their revision of the
physics, chemistry and biology programs.60 Given these differences
it is understandable that the Ontario course did not show innovations
as spectacular as the United States versions.

The biological content of the 1961 Ontario general science -
course showed similarities to and differences from the previous 1937
program (Appendix A). The biology of the two courses both contained
the study of the following topics: the parts of flowering plants and
their functions, representatives of the major animal groups, human
physiology, fungi and bacteria. Nonetheless, the ]96] course contained
the following new topics: genetics, ecology, cell biology and the
microscopic study of amoebae. I[n addition more emphasis was given to
learning a ''scientific method'". This aspect of science education also
received much attention in the United States schools. In fact, the
theme of the 1956 National Science Teachers' Association was ''The

Scientific Method," reflecting in part the prestige accorded such



128

scientific‘achievéments as spacé flight and the Qtilization of

atomic énérgy;6] Teachers who approved of the 1961 program did so
because théy béliévéd it providéd a good basis for'sciéncé in the
senior years of high school and that this integratéd sciénce program
could be related to the pﬁpils' experience.62 Edﬁcation Minister
Robarts also was optihistic about the 1961 program for Grades 9 and

10. He stated:

Since it emphasizes experimental method and demonstrates
the interrelationships among the various branches of
science, it will almost certainly result in greater
encouragement of the habit of making accurate. observa-
tions, of withholding judgment until the evidence is

in, of drawing conclusions that go only as far as the
evidence permits, and of developing all the other
aspects of critical thinking.

ii Three Revised Programs (Figure 4)

However, in spite of its initial promise, the 1961 course of
study for biology in Grades 9 and 10 was revised three times, in

64 65 and ]978.66

1962, 1972 Each revision had some specific objective:
The 1962 revision provided adjustments for differences in pupil
abilities. The 1972 Guideline stressed flexibility through local
curriculum planning, and the 1978 Guideline purported to up-date

the program and included an essential core program. The author will
discuss the distinctive features of each of the programs in more

detail in the following pages.
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1962 Revision : Biology in Grades 9, 10, General Science Four-Year

Program (Figure 14)

In accordance with the Robarts Plan (see Chap. 3, pp.ng$)
a four—yéar program in general science was introduced for pupils who
would have found the five-year program too difficult. The four-year
program differed from the longer program in the following respects:
it had simpler textbooks, separate examinations, flexibility regarding
depth of treatment (dependent on the pupils' interest and aptitude)
and less attention to technical terms. The difference in detail is

illustrated in the following example from the 1961 and 1962 syllabi:

Five Year Program Four-Year Program
"Fertilization of Plants "Fertilization of Plants
a) The development of the Brief description of the

pollen—-tube from the union of the male and

pollen grain, female nuclei to form the

zygote and endosperm.”68
b) The development of the
ovule prior to fertili-
zation,

c) The union of male and
female nuclei to form

the zygote and endo-
sperm.''67

But some of the four-year general science programs were
introduced too rapidly. And teachers had so much difficulty implement-
ing them that they were not considered successful. Finally, in 1972-

73 they were discontinued.
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1972 Revision : Biology in Grade 9, 10 General Science (Figure 4)69

The range of topics permitted by the 1961 fivé‘yéar curriculum
was consideFed’too restricted, so a new gquideline for science was
issued in 1972 by the Ministry of Education in which teachers were
provided with greater freedom to respond to pupil interest as re-
commended by the Hall-Dennis Report (1968). The Guideline included
some suggested topics and examples of invéstigations, but they were
neither prescriptive nor exhaustive. In effect, the 1972 Guideline
permitted teachers to select and develop a wiée variety of topics
provided the curriculum was approved by the Ministry.of Education
officials.

While integration with other subject areas was encouraged, the
actual content suggested in the 1972 Guideiine showed little change
from the 1961 course. Both 1961 and 1972 programs contained the
following topics: cell structure and functions, invertebrates,
vertebrates with partiéular attention to man, flowering plants,
~genetics, ecology, and fungi and bacteria. The new topics added in
the 1972 Guideline were D.N.A., mitosis, meiosis and evolution. It
was suggested that these new topics could be developed as themes to
unify the course /0 (Appendix A).

Although the 1972 Guideline introduced few new topics, it did
encourage the development of innovative courses suitable to local
conditions such as year-long courses in ecology and the up-dating
of agriculture in rural schools to become environmental scien;e

71

(a combination of biology, chemistry, physics and geology).

130
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Thus, the 1972 Guideline introduced flexihility and local control
into the science curriculum,.dimensioﬁs which had beén absent from
the previous departméntal course of stﬁdy and which pérmittéd the
schools to respond to the particular needs of their cbmmunities.
Moreover, the committees attempted to make the program moré
suitable for the ""average'' pupil and challenging to the more able

72

student.

)73

1978 Revision : Biology in Grade 9, 10 General Science (Figure &4

Although the 1972 revision provided"flexibility, parents and
teachers criticized it as being too flexible to ensure that most
pupils would experience a common program. The 1978 Guideline, there-
fore, was designgd to overcome this criticism. To secure greater
uniformity each program had both obligatory and optional units while
each unit also had both obligatory as well as optional topics.
Appendix F shows the topics in a typica] unit, the possible units
in a program and the possible‘programs that pupils could select.

The presence of obligatory units and topics, the planners believed,
would ensure that all pupils would have experience in the processes
and structure of the scientific disciplines. Stress was given, too,
to all pupils taking part in the solution of problems and learning

to appreciate the importance of scientific endeavours.7q

Besides providing some common studies for all pupils the 1978
Guideline encouraged flexibility. A challenge was afforded to

students who were especially interested in science in that they could

take one, two or three programs in their first two years of high
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school. Moreover, the courses were offered at both the general
and advanced levels. These differéd in thé mefhod of'Fnstchtion,
the time required for each unit and the requiréd level of student
performance.

A comparison of the biology content in the curriculum guide
of 1978 with that of 1972 and the course of study of 1961 indicates
that the following major trendé of change from the previous period
(1921-1960) continued: (see Appendices-A.and.F, Chap. 3y pp.125-8,130-131):
There was an increased emphasis on genetics, on ecology and on the pro-
cesses of science, with a reduction in morphology énd classification
(Appendix A). Fewer families of flowering plants were included apﬁ,
while the function of the stem of a flowering plant was studied,
little attention was given to its morphology.

It can be conjectured that the arrangements provided in
Guideline 1978 shéuld have produced an effective science program as
the core curriculum Qas designed to help every pupil to experience
the processes of biology and to acquire an understanding of its
basic principlesf The presence of many options enabled the pupil to
select those which matched his interests. Moreover, an able student
could be challenged by the many aspects of science as he coqu‘study_
up to three science courses in his first two years of high school.
However, the multiplicity of choices caused some difficulties for
teachers organizing classes and ordering equipment. But, at least
in theory, Guideline 1978 permitted a wide expression of pupil

choice.
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it Text-Books Authorized for Grade 9 and 10 Binng»In General

Science (1961-1978)

While généra] education in Ontario during the 1960's might
have been considered innovative in its intent, there was no radical
change apparent in the textbooks used for biology. Some texts,
in fact, remained authorized throughout the period without any
major change (Table 15). According to the writer's personal
evaluation, most of the textbooks were well written; the Biological
concepts were developed logfcally and were related to the pupil's
background; the books were made attractive with effective use of
éoJour:andlphothraphs; review exercises were .prepared;
some had glossaries and summaries; and in a few texts, reference
was made to the historical development of biology. The predominant
emphasis in the teth was on:providing logfcally organized concepts
and fhe principles of science. Only at the end of the period did
the textbooks attempt to identify the '"mental processes' involved
in scientific investigation.and to give the pupils practice in them.
Such an attempt was made in a textbook by John R. Reimer and William

D. Wilson in Undefstanding Living Things (1977).

Table:}S'pfévidesa synopic view of the textbooks of the period.
Key texts and their authors are identified and this writer's
personal evaluation is given %or each text.

Besides textbooks which covered the whole year's work in general
science many modules or booklets were produced which dealt with a

single biological topic or concept. Often these modules centred



Table 15 ¢
Authorized Textbooks for Ontario Grades 9 and 10
(1961-1978)
E}ade
revel Period Publisher
E?l't of and
?]' Iby Authori- Publisher's| Personal
'nzzi' Authors Title zation Location Evaluation
* .
V.N. Bruce and | Science for|1961-1978 | Pitman &
A. Hiles Secondary Sons,
Carter, Schools Canada,
teachers Book 1. (Toronto) }clear, fogical
(1961) presentation
10-12 explaining the
A. Hil:s Carter §£ﬂ£ﬂ£§_fQL 1962-1978 Pitman & bis'? concepts
and Leslie Earl, Secondary Sons, of biology.
teachers Schools Canada,
Book 2 (Toronto)
119625
%
R.G. Casson, Science 9 1965-1978 | Copp
professor, 1965 Clark,
J.H. Couke, (Toronto)
professor.
A.H. Louden, uses a historical
professor, approach, deals
K.L. Wismer clearly with diffi-
8 teacher cult concepts,
-9 — presents struct-
X £ b1
W.A. Andrews, | science 10 |1967-1978 | Copp e O biolagy
with up-to-date
professor, 1967 Clark, experiments
R.G. Casson, (Toronto) " *
rofessor , numerous review
ﬁ H. Louden exercises,
p;o%essor ’ illustrations
K.L WEsmér. ! clear, widely
téaéher ' used, some science
process presented
controls, excellent
emphasis, inter-
esting.
*
S.J. Taylor, ‘Intérmediate] 1963-1973 { Holt,
teacher 1 Science : Rinehart
M. Hallman, (1982) and good coloured
inspector, Winston fllustrations,
H. Gillies, (Toronto) numerous pupil
8 teacher activities, no
-3 Ladjustment for in-
X ividual differen
$.J. Taylor, Intermediate| 1963-1973 Hol t, ?;Vﬂxiicigpg eszm:es
;ea;:?;éan Siée;ce Z;gehart process (confrols%
. ’
inspector, Winston
H.W. Harkness, {Toronto)

professor

Continued...

13¢
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Table 15 continued
Grade
Level
Read- Period Publisher
ability of and
Flesch Authori- Publisher'| Personal
Index Authors Title zation Location Evaluation
* .
Edwin F. The Methods 1963-1974 | Clarke clear, development
Bracken- of Science 3 trwin, of concepts, good
borough, 1961 {Toronto) | summaries, widely
George W. used, numerous
Erwin, observational
Robert G. exercises for
Rist, and pupils, questions
H. Kenneth adjusted for
Wooster, different levels,
8-9 teachers diagrams large
and clear,
Edwin F. | The Methods | 1963-1974 | Clarke new terms in
- . large type,
Bracken- of Science h lrwin, brief,
borough, 1963 (Toronto) interesting.
George W.
Erwin,
Robert G.
Rist, and
H. Kenneth
Wooster,
teachers
*
F.M. Speed Basic 1963-1970| Macmillan,
teacher, General Canada,
and H.M. Science (Toronto) logical, uses
Lang, Book 1 historical
10-12 professor l|95]5 approach, dia-
o grams at times
H.M. Lang, | gasic | Macmillan, :i;;r?;lzésm?:z
rofessor, enera - Canada A -
pre FAA Science 1963-1970 (Toronéo) dlcated,.often
F.M. Speed,| Book 2 challenglngI
teacher EI) treatment gives
some process
F.M. Speed,| Basic and structure of
teacher, & Science 1968-1978 MacMillan,| biology, clear
H.M. Lang, | Book 1 : Canada, accounts,
19, (Toronto) | interesting.
*
H.M. Lang, Baslic Macmilian
rofessor, Science Canad
gnd F.M. ] 1968-1978 .(Toro:;o)
Speed , Tiges ) ’
teacher
*
John D. Under- 1978+ D.C. research pro-
Reimer, standin Heath jects, self-
e and iving (Toronto) evaluation,
10-12 William Things Canada) excellent
G. Wilson, 1977) illustrations,
professors process
oriented.

Notes: * Ontario authors



Modules for Biology Topics In Ontar

Table T&~

(1972-1977) Examples

fo Grades 9 and 10

Authors

Title

Publisher and
Publisher's Location

W.A. Andrews, pro~
fessor, D.K. Moore
and A.C. Leroy,
teachers, W.A.
Andrews, ed.¥

A Guide to the Study

of Environmental
Pollution (1972)

Prentice-Hall ,

(Scarborough, Ont.)

*%

ii. Daniel G. Stoker, A Guide to the Study ‘Prentice-Hall,
Marcel Agsteribbe, | of Freshwater (Scarborough, 0Ont,)
Nancy R. Wilson, Ecology, (1972)
teachers, and W.A.

Andrews, W.A.
Andrews, ed., pro-
fessor*

** W.A. Andrews, pro-

iii. fessor, A Guide to the Study | Prentice-Hall,
Daniel G. Stoker, of Terrestrial (Scarborough, Ont.)
Donna K, Moore, Ecology (197
Larry N. Doble,

Elaine C. Mc-
Knight,

teachers,

W.A. Andrews, ed.*

Ax i

iv. Nancy D. Davies, A Guide to the Study Prentice-Hall,
Daniel G. Stoker, of Soil Ecology, {Scarborough, Ont.)
Douglas E. Wilson, (1973)

M. Terry Ashcroft,
M. Carolynn Coburn,
teachers, W.A,
Andrews, ed.,
professor#

v. Charles Hopkins Ecology, Searching Holt »

: for Structure, (Toronto)
1977

%

vi. R.H. Horwood Enquiry into En- Macmillan,
professor vironmenta (Toronto) -

oliution,
9/3

Series of Modules

Searching for

Structure,
Examining your
Environment,
Investigations in
Science A Modular
Approach

Holt, Rinehart and
Winston, (Toronto)
Holt, Rinehart and
Winston (Toronto)
John Wiley and Sons,
(Toronto, Canada)

Notes: * Ontario -editor
#*% Ontario authors -
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around idéas for pupil invéstigattons;' This approach earnéd

them such support that théy»wére approvéd for grants by the
Ministry of Edﬁcation and héncé weré inclﬁded in'cféc;faétlhl
(1978),* the mémorandum from the Ministry of Education which lists
aﬁthorized textbooks.

The first four modules listed in Table 16 made a signifi-
cant contribution to the teaching of ecology in several ways:
Each presented an account of a biological environment, a
description for conducting observations and, finally a list of
stimulating topics for research. However, the language used was
closer to the Grade 11 level than that of the lower school as
determined by the application of the Flesch lndéx.75

In spite of the fact that the modules were included in
‘Circular 14 they are not examined individually in this paper
because of their large numbers. However, a general impression of
the modules can be gained from a comment by a reviewer, John S.
Chipsham:

The attitudes toward science and the under-
standings of science these modules engender
may well surpass what was achieved either by
the technological and fact-cramming approach

of the fifties or the structure-of-the-disciplines
sophistication of the sixties.

Circular 14 1listed all books on which the Ministry of Education
would pay legislative. grants to boards of education. If a board
bought books. not listed in Circular 14 the municipality had to
.pay for these books with no provincial govermental help.
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3.32 Grade 11 and 12 Biology, Biological Sciences Curriculum Study

(BSCS), Green Version.77

The "Robarts Plan'' of 1961 permitted four-year students in
Grade 11 or 12 to take biology rather than physics and chemistry.
The opportunity to study biology was valuable to students who had
difficulty with the mathematics involved in physics and chemistry
courses. They were frequently successful in biology and so would
receive credit for science on their High School Graduation Diplomas. -

In their search for a suitable course for the Grade 11 and
12 students, the Department of Education officials examined the
BSCS programs of the United States (see Chap. 3, pp.109+115).
Interest in this ambitious program had been aroused by accounts in
science teachers' journals, by speakers at the Science Teachers'
Association of Ontario (STAO) and by reports of Ontario teachers
who had taken part in Summer Institute or Year Institute programs
of the National Science Foundation. (N.S.F.)78 Eventually, in
1964, the Ontario Department of Education approved the use of the
Green Vérsion of BSCS. But it was used in only some Ontario
schools: its implementation was hindered by the fact that thére
were no provincig] grants available to buy American texts. How-
ever, it had some influence on the approach taken in other biology

79

classes. This probably came about partly because a teacher who
had experienced the student interest aroused by enquiry learning

would try the same methods with other classes.
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The decision of the Department of Education to adopt the
BSCS program, Greén Version, can be justified on the following
_groﬁnds: Thé stated objectives of thé BSCS Greén Vérsion promised
~a stimulating course for students; This program providéd training
in basic biological concepts. It encouraged pupils to appreciate
the role of science and biology. It would help pupils live in
a world of intérre]ated Qrganisms.80 The Green Version of thé
BSCS course stressed outdoor activities which were thought appro-
priate for the four-year pupils. The.topics in this ecological
program are listed below:

Section A - Diversity of Life

Unit | In what forms does life appear?
Unit Il Where does life occurl?

Section B - What is an organism?

Unit | Characteristics of life?

Unit Il The unit of structure and function -
the cell

Unit Il A study of selected organisms

Section C - How does life start and how is it continued?
Section D - The community of organisms

Unit | How organisms live together
Unit Il Where do I fit in?

Whatever the justification for the program the Minister of Educa-
tion, William Davis, maintained that the introduction of a four
year program including Grade 11 biology was a success:
Evidence indicates that students and parents have
welcomed the diversity of opportunities and programs
and that many students are remaining in school because

they found courses that suited their needs, interests
and abilities.

The author's own nine years' knowledge of the program in the



Royal York Collegiate Institute supports the contention
that. it was successful. “I't is noteworthy -that when
most of the néw-courses introducéd with the Robarts Plan wére
dropped in ]972; Gradé 11 and 12 BSCS Biology was retained. In
addition, the significant increase in the proportion of Grade 11
and 12 students who studied biology from 0.6 peréent in 1965 to
16 percent in 1978 speaks favourably of the program.82

The textbook used was designed specifically for BSCS program
in ecology and was commended by such educator§ as David Ausubel,
who had criticized the BSCS Yellow and Blue Version textbooks

83

severely. The Green Version text aroused interest with its

laboratdry work 84 and offered challenges within the range of the

abilities of the less able Grade 11 and 12 pupils.
.3.33 Grade 13 Biology

i The Revision of the Grade 13 Progr.,amg5

In the early 1960's the Grade 13 course was basically the same

as in 1941 with minor changes. Thus, it had not undergone the re-

visions that some educators said characterized the educational

revolution that was occurring in this period. This was due in part

to the general contention that the previous Grade 13 botany and
zoology were not overly burdensome for the.students. The zoology
program provided dissection that was interesting to the students
and that could be carried out in most.school laboratories. The
topics on human physiology, while they contained much detail based

on anatomy, were, nevertheless, of considerable interest. And
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while the botany course had some éomplicated details of
systématics, it still had several suitéble expériménts on plant
physiology, some simplé problems in Mendelian génetics and a
‘méd icum of theoretical ecology.86 Moreover, there was a clearly

written textbook, (General Biology, 1948, A.G. Croal and others),

that was well suited to the Ontario course of study. It was a
course that most pupils could pass and that instructors could
teach without undue difficulty.

However, some science teachers wanted Grade 13 biology
to be more challenging to the students. In addition, a Joint
Committee of the Toronto Board of Education and the University
of Toronto with Jerpme Bruner as consultant examined the Ontario
science courses (]960), and found that they did not reflect the
current state of the disciplines. Membérs of this committee

prepared lists of topics which the courses should include to

present the existing structures of the science disciplines (1961).
In additdon, a Department of Education survey of public opinion about

the Grade 13 pﬁdgrah (196L4) elicited four adverse submissions, one

of which presented by a university biology professor, maintained

that the Ontario Grade 13 program in biology was fifty years behind
the times;88 Besides, Ontario educators of biology could not ignore
the powerful influence of the fundamental changes in biology teaching
emerging fromtthe activities of the BSCS committees. In' particular,

the changes initiated in the BSCS programs caused Ontario educators

to have doubts about the relevance of the current Grade 13

89

program to contemporary biology.
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To keep the Ontario program up to date, the Minister of Educa-
tion William Davis, appointed revision committees for the Grade

).90 Three biology professors,

13 subjects, includiﬁg biology (1960
three high schbol teachers and one official of the Department of
Education constituted the committee for the revision of the Grade
13 biology.*gl
The changes iﬁ the arrangements for the biology education
resulting from this committee's work are summarized below:
a) One course in biology replaced the two separate
courses in bofany and zoology. This permitted pupils
to view living processes as a whole rather than being
restricted to the separate categories of plant and animal.
b) Students wrote one examination paper in biology in 1966
and 1967. After that date the departmental upper school
examination in biology was eliminated.
c) Grade 13 biology consisted of one course for all gludents

rather than a proposed general program for average students

and an advanced course for those specializing in science

The members of the committee were: Dr. Charlotte Sullivan,

Professor of Zoology at the University of Toronto, Dr. Harold Good,
Professor of Botany at Queen's University, Dr. Hugh Dale, Professor
of Botany at the University of Guelph, Grant Hearn, Head of Science
at Parkdale Collegiate Institute of Toronto, Leslie Smith, Biology
Teacher at Harbord Collegiate Institute of Toronto, Hiles Carter,
Vice-Principal of Forest Hill Collegiate Institute and Dr. C.A. Brown,
Registrar of the Department of Education (Taped interview with

Dr. Charlotte Sullivan, July 20, 1978; telephone conversation with
Grant Hearn, July 20, 1978).



and‘biolog;.

d) The revised program stressed the content and processes
that were in kéeping with modérn research biology.

e) The committee outlined a new course but did not specify
suitable laboratory exercises or field activities. The
committee assumed that teachers would plan these them-

se]ves.92
The new course that the committee suggested in 1963 and that
the Department of Education introduced in 1965 differed from the
previous course in omitting many of the natural history aspects

such as the life histories of organisms. Moreover, the descriptions

of the representatives of the main plant and animals groups were

eliminated. The new course gave less emphasis to details of

classification in the major plant groups. Instead the seven units

listed below, including for the first time a unit 6n-evolution, were:

Unit | - Characteristics of living organisms
Unit 11 - Cell - structure and functions
Unit 11l - Organisms - structure and functions of organ

systems of an animal (man) and a flowering
plant (bean) :

Unit IV - Classification as illustrated by the pine
family

Unit V - Ecology

Unit VI - - Reproduction

Unit VIl - Genetics and evolution-
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Some teachers thought that certain changes instituted by the
revision committeé demandéd too much of the pupils by stressing
biological contént rather than bﬁpi] enhanéemént,94 and by in-
sisting that‘the matérial conform more closely than previously to
the structure of biology as research biologists conceived it. The
revised program also required the pupils to use such research
techniques as chromatography and calculation of biomass and to
- grasp such concepts as high-energy phosphates and activation energy.
Because this new content required an understanding of biochemistry,
sometimes serious problems were encountered by students who were
unable to comprehend the chemistry involved.95

While, on the one hand, these aspects required €onformity to
the biological discipline, on the other hand, other aspects appeared
in the Grade 13 course which widened the scope of pupil participation
by including new interesting cactivities. This was particilarly true
in the ecology sections which provided students with opportunities
for carrying out exercises in the laboratory and the field.
Discovering the difference between climax and succession communities
and measuring the efficiency of food production of a pérticular farm
crop were typicai examples.96 Hence, while the course required the
pupils to adjust to the external world of research science, it also
provided them with the opportunity to learn new concepts and ideas

97

through their own initiative.
ii Implementation of Grade 13 Biology Program

To change from the former descriptive=natural history to the

new process-oriented course was a challenge to teachers who had
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taught the previous conventional course for twenty years.

Realizing this, one of the members of the revising committeé,

Dr. Harold Good, Professor of Botany at Qﬁéens Univérsity, offeréd
much needed help to biology teachers. In July 1965 Good organized

a two—week course consisting of lectures, field trips, discussion
groups and laborafory exercises. For those teachers who were unable
to attend the summer session some detailed plans were published in

98

The Crucible by the Science Teachers' Association of Ontario.

The summer session and The Crucible articles permitted many teachers
to approach the new work with a measure of confidence which furthered
the widespread acceptance of the up-dated course.

Another reason for the acceptance of the 1965 Grade 13 biology
program by teachers and pupils was the elimination of departmental
examinations. Previously a teacher was judged partly by the
achievement of his pupils in the Grade 13 examinations. With a new
course of study a teacher would be in a particularly precarious
position because he would have difficulty in anticipating the new
examination questions. However, when the new Grade 13 program was
introduced, departmenfa] examinations were considered less important
and, in fact, for the first two years of the new course departmental
examinations counted for only sixty-five percent of a pupil's year's
standing. Finally, in 1968, the departmental examination:zwas
dispensed with completely; and the drive to emancipate the pupil

(and the teacher) from the straight-jacket of the Grade 13 examina-

tions was finally accomplished.*

“Pupils were encouraged to take competitive examinations by certain
universities (York).
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During the implementation of the new program difficulty with one
unit became evident. Many teachers objected to Unit~-VIl, Reproduction,
which purported to trace the changes in feprodﬁction in répresenta-
tives of all the major groups of Qrganisms. Since this unit re-
quired time to complete and since pupils were unfamiliar with
several of the organisms, many teachers thought that this unit was
not suitable for an average Grade 13 class. The Department of
Education recognized this problem and omftted the unit on reproduction
in the 1969 Grade 13 biology syllabus.99

The 1969 syllabus, besides eliminating the criticized unit on
reproduction, offered three alternative approaches in addition to
the topical one: a homeostatic, an ecoldgfcal and a principles
approach]00 (Appendix G). Data showing which alternatives weré
chosen by the teacher were not available. This writer followed the
topical alternative and most of the writer's colleagues did likewise.
However, the writer also knew a number of teachers who, because of

growing concern about the environment, chose the ecological approach.
iii Textbooks for Grade 13 "Biology

The development of the new Grade 13 biology course opened the ‘
way for new textbooks. In addition to Canadian texts, the BSCS Yellow
Version and the BSCS Blue Version were both recognized for use in

Grade 13 even though they did not follow any of the sequences in the

Ontario course of study.
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Shorter publications, deallng with individual units, modules,

earned approval in 1978.

101

along with the writer's comments about each.

Table 17 shows the approved textbooks

Table 17
Textbooks Approved for Grade 13 Biology (1965-1978)
Grade
Level
Period Publisher| Read-
of and Pub- | abjlity
. recom= lisher's | Flesch | Personal
Authors Title mendation | Location | Index | Evaluation
Donald L. Galbraith] Biological 1967-1978+{ Holt, thorough, more
teacher, Science Rinehart detailed than
David G. Wilson, Principles and 13-16 | desirable for
professor and Patterns Winston , average pupil,
of Life (Toronto) biochemistry
9 difficult,
widely used,
*
Fred M. Speed, New Bio- 1965-1969 | Ryerson, | 10-12 | good diagrams
teacher tog (Toronto) good coherence,
{Second not sufficient
printing, detail or
1965) accuracy.
*
Douglas A. Penny, An Intro- 1966-1978+| Pitman , | N.A. | detalled, a
professor of duction to good reference
teachers' college, Aspects of (Toronto) book, lacks
and Regina Waern, Modern Bio- emphasis, leaves
teacher logical a great deal of
Science the pupil
{19%5) organization.
B.5.C.S. Biologlcal 1969-1978+] Harcourt] 10-12| widely used,
(Yellow Science : Brace and well provided
Version) An Inquiry World, with summaries,
professors into Life, (New York) questions, lab
and 2nd Edition exercises, did
teachers (1968) not follow the
Ontario course.
B.S.C.S. Blological 1968-1978+| Houghtan,| 10-12| widely used, pro-
{Blue Version) - Science : Mifflin | vided with self-
professors and Molecules to Nelson, check questions,
teachers Han (}1963) (Toronto) excellent lab
exercises,
Note: % Ontarlo authors
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Thé proféssional background of all texthook authors in this
périod showéd appro*imately equal nﬁmbérs of proféssional biologists
and secondary téachers (Appéndi* E). This was evidént in the BSCS
texts which wére'written by a team composed of numerous teachers and
biologists, an arrangement designed to ensure that the texts ex-
pressed current research thinking. This eqﬁal proportioncof re-
searchers and teachers was quite different from that of the previous
period (1921-1960) in which the authors werebmostly secondary
teachers. A textbook which showed the value of team authorship and

which was widely used was Galbraith and Wilson's Biological Science :

Principles and Patterns of Life (1966). It covered the departmental

syllabus in sufficient detail and came with a laboratory manual .-
containing many challenging experiments.

The topic, evolution, desérves-special :'méfition since this topic
appeared in many Ontario texts and courses of study for the first time
in this period. Previously, it can be argued, evolution was too
controversial a topic to be included. tn fact, most Grade 9 and 10
textbooks still omitted evolution. However, this topic was discussed
fully in Ontario Grade 11, 12 and 13 texts. On the contrary, Gerald
Skoog, the United States educator, noted a deemphasizing of the
topic, evolution, in United States texfbooks, even in the BSCS
versions. Skoog warned that there was a damger that this unifying
principle, evolution, was being neglected due to the pressure of
fundamental religious groups on authors, publishers, educators and

. 102
legislators. ~
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3.30 Changes : The Biology Teachers (1961-1978)

Stake and Easley (1978) noted that the role of the teacher
surpassed the effect of any other factor in determining the success

103

of any science program. And whilé thé author considéréd this
factor to be important in a discussion of biological education,
unfortunately little data could be found on Ontario biology teachers.
Such data as could be uﬁcovered relating to QUalifications and curri-
culum planning are presented. Table 18 shows the numbers of Ontario

secondary teachers and the proportion of specialists among new

teachers.

Table 18

Ontario Secondary Teachers (1960-1977)

: ‘fPerEentége:of’New
Number of Percentage of New Teacherg Teachers Granted High
Secondary Granted Specialists School ‘Assistants” ° .
Year Teachers Certificates (Type A) Certificates (Type B)
1960 11478 20.4 79.6
1965 21659 28.4 - 71.6
1970 33693 52.0 48.0
1975 34826 55.8 Cohh 2
1977 36276 , NUAL . v N.A.

Sources: Ontario, Report of the Minister of Education, 1960, S-3; ibid.,
1961, S16, S17; ibid., 1966, p. 100; ibid., 1970, pp. 14, 36;
ibtd., Edudational Statistics,;»1976, p. 90; Canada,

‘Statistics Canada, Sataries and Qualifications of Teachers
1977-78, p. 82.
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As shown the number of secondary teachers increased three-fold
during the 1960's but increased more slowly during the 1970's.
These changes in the numbérs of teachers reflect the changes in the
numbers of pupils (Tab]e 19) . However, the data in Table 18 do not
tell the whole story, particularly for recent Years and for certain
municipalities. For example, in the Borough of Etobicoke in May
1980, 85 secondary teachers of the lowest seniority were informed
that their services would not be needed to teach the anticipated
reduced numbers of students.IOA Statistician Weisenthal (1974), who
investigated the decrease in the required number of secondary
teachers, esfimated that by the mid-1980's Ontario would require
6000 fewer secondary teachers.los Clearly, given the declining
secondary schoolisystem some offhé young: able teachers of biology would
not be retained, and ambitiqus prospective teachersvwere discouraged
by the grim prospect of diminishing employment.]06

The data in Table 18 also indicate that the proportion of
specialist certificates held by new teachers was m@ch lower in the
1960's than in the 1970's. (The specialist's certificate earned by
graduation from a four-year honour course represented a higher
qualification than an assistant's certificate, which did not require

07

the honour course)J During the 1960's, when high school enrolment
was high, there was a serious shortage of teachers. In such
circumstances, all qualified teachers, evén those with the lower
qualifications secured positions. By contrast, in-the 1970"s the

school population was growing more slowly, so there was no longer

a shortage of teachers and boards of education could be more
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sélective in their appointments; hence young teachers with
spécialists‘ cértificates had a competitive advantage.

During the périod 1961-1978, biology teachers took a larger
part than previously in decision-making about what they taught
and how they taught it. This was partly due to the Guideline of
1972, (see Chap. 3, pp.130-13}F ),which placed much of the
responsibility of the content of the science program on the local.
curriculum committee:s.]08 The curriculum committeé conéisted;
typically, of the science coordinator, the curriculum superintendent,
heads of school science departments and other invited teachers.
Méetings of these committees were held periodically to reach de-
cisions about local science programs. Frequently, preliminary work
or detailed follow-up assignments were carried out by skilled
teachers who were interested in curricula and who were paid for their
summer or part-time work. Sugh committee meetings provided
opportunity for biology teachers to offer suggestions, to express

109

opinions or. to report innovations.

3.50 Changess: The:Biology Pupils (4961-1978)
3.51 Ontario Secondary School Pupils

Table 19 shows the total enrolment in secondary schools
from 1960-1978 and the proportion of the high school age

population (15-19 year olds) who were attending high school.
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R Table 197

Ontario Secondary School Enrolment (1960-1978)

Total Secondary Pércentage of the Secondary School
Year School Enrolment Enrolment of the Population of 15-19
' Year-olds o

1960 262,775 62.6

1965 418,738 . 73.6

1970 | 556,910 80.4

1975 605,160 76.0

1978 611,669 74.2 (estimate)

‘Sources: Ontario, Report of the Minister of Edacation, 1966, pp. 127-
132; ibid., Educational Statistics, 1976, pp. 45, 88, 117,
197; ibid., Guideline Courses, Statistics Section,
Management Information System Branch, 1979, p. iii;
Canada, Statistics 1976, Census of Canada, Supplementary
Bulletin : Geographic and Demographic, Table I-2.

The data inATable 19 show that the proportion of high school age
young people attending school increased from 1960 to 1970 reaching
more than eighty percent or approaching universal secondary school
attendance.j Herver, after 1970 this proportion of possible pupils
attending decreased to 74.2 percent by 1978. This indicates a trend
away from universal attendance of secondary school. |

The data also show a doubling of pupil numbers during the

1960's but a more gradual increase in the school population in the

1970's. The expansion in pupil numbers was largely'dﬁé to

P - I - .-
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the ''post war baby boom", while a lower birth rate in the
Succééding yéars caused tﬁé school population to grow more slowly.
Bﬁt the increase in high school énrolmént was also partly dué to a
Iargér pércentage of yolng people attending high school. On the
one hand, Kubat and Thornton (1974) identified this trend and
predicted '""that before long secondary education will be'universal',“”0
On the other hand, Weisenthal (1974), the statistician, maintained
that the prediction of universal secondary schooling was not
apparent from the attitude of Ontario's parents. Weisenthal foretold
a decline in enrolment in the 1980's, and claimed that there was nb
longer universal acceptance of secondary education.]]]

In addition to encouraging the enrolment of every high school
age pupil, it was an aim of Ontario's Department of Education in
the period 1961-1978 to give individual attention to each pqpi],
(see Chap. 3, p. g ). The presence of this tendency was noted by
Murray Lang, Professor of Methods in Science Teaching at the Faculty
of Education of the University of Toronto: '"The general trend was
toward individualization : education must help each individual to
develop to the full extent or his/her potentialﬁ‘. iz

Some suggestion of this trend towards individualization of
instruction in the 1960's can be seen in the decrease in the pupil/
teacher ratio of the i960's in Table 20. From the data in the table

it is appareﬁtfalso that the pupil/teacher ratio increased slightly

in the early i970's suggesting less Jdindividualization in education.

Lang (1976) has described the attempts to introduce individuali-

zation of instruction and the results of these attempts:
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Table 20

Ontario Secondary School Enrolment, Teacher Numbers and
Pupil/Teacher Ratio (1960-1976)

Total Secondary | Number of Secondary :PupiI/Teacher
Year School Enrolment School Teachers Ratio
1960 262,775 11,478 . 22.89
1965 418,738 21,659 . 19.33
1970 556,910 | 33,693 ©16.53
1975 605,160 34,826 17.38
1976 613,055 - 35,352 ' 17.34

Sources: Ontario, Department of Education, Report of the Minister
‘ of Education, 1960, p.S-3; ibid., 1961, pp. S-16, S=17; ibid.,
1966, pp. 100, 127-132; ibid., 1970, pp. 14, 36; ibid.,
Educational Statistics, 1976, pp. 45, 76, 88, 117, 197.
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.. . real efforts were made to implement
the individualization of. instruction. At the
teacher education colleges we tried to prepare
teachers . . . to design curricula and to meet
individual needs. Teachers' groups negotiated
with*Boards of Education to reduce the pupil/teacher
ratio by hiring more teachers, so reducing class
sizes, and giving teachers more free time for
preparation and marking. School libraries were
expanded into spacious learning-resource centres,
with copious audiovisual materials. Alas, by 1971,
it became apparent that educational budgets were
increasingly unreasonably. The government imposed
ceilings to limit spending, and although the
ceilings have been raised, they have not kept
pace with inflation, and the net result has been
a drastic reduction in available money. Yes,
we should like to have individualization in
education, but how much can the taxpayers afford?'113

Thus, attempts were made to implement individualized instruction

but the cost was prohibitive.
3.52 'Fupils in Secondary School Biology Classes

Table 21 shows the number of pupils enrolled in high school
biology and it can be seen there was considerable variation ovér
the years.

The high enrolment in biology, particularly toward the end
of the period suggests that the various adjustments in curriculum
content produced a program which was acceptabie to many. pupils.
The decline in enrolment in Grades 9 and 10 in 1969 is worthy Qf.
comment as this decrease occurred immediately after pupils were

114

a]lowed_gréater freedom in choosing courses for a Graduation Diplomax

It is conceivable that easier options like theatre arts might have
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Table 21.

Ontario Secondary School Enrolment in Biology and Agriculture

(1960-1978)

Percentage of Grade Percentage Grade 11} Percentage of Grade 13
y 9 and 10 Pupils En-| Pupils Enrolled in | Pupils Enrolled in
ear . X . .
rolled in Biology Biology Biology
1960 77.2% Not available 29.1
until 1964
U /
1965 73.3% 0.57 b1.2
1969*% 60.1% 0.33 32.4
1975 9k . 6% N.A. . 60.1
1978 94.9 15.6 53.8
Sources: _pntgriq, Report of the Minister of Education, 1965,
“pp. 69, 80, 129; ibid., 1966, pp. 127-132; ibid., 1969,
p. 66; ibid., 1970, pp. 28, 43, 66; ibid., Educational
Statistics 1976, pp. 14-18, 45, 88, 112; ibid.,
Guideline Courses, 1978, pp. iii, 5; Ontario,
Ministry of Treasury, Economics and Intergovernmental
Affairs Statistics, 1976, pp. 40, 197;
Notes: * |ncludes agriculture and proportions in Grade 9 and 10

assumed to be the same as in Gr.12. This was necessary
because education statistics did not give grade
enrolment on subjects be between 1945 and 1977. (See
Chap. 2,p.97).

-

** First year of freedom of choice of subjects
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been chosen in place of the more demanding science course.

The large enrolhent'in 1978 (94.9%) could have been due to the
fact that one crgdit of science was needed for a high school
graduation diploma.”5 However, the high enrolment in 1975, the
year before the regulation makiﬁg science compulsory was passed,
makes this assertion questionable. Presumably students chose
science voluntarily in 1975. it is tempting to speculate that the
large enrolment in science in 1975 and 1978 may have been due to
concern of the younger generation for the preservation of proper
living conditions on the earth at this time.

While an estimate could be made about the enrolment in
general science little information was ayailable‘about the number
of students who enrolled in agriculture during this period. How-
ever the 1978 Report of the Ministry of Education showed that.only
L. 4 percent of Gréde 9 and 10 pupils were enrolled in agricultural
science compared with 94.9 percent in all Grade'9 and 10 science.”5
This,is a revealing indication of the declining importance of
.agricultural education in Ontario secohdary schéoling during this
pe}iod.

The Grade 13 biology enroiment increased except for the year
1969. The explanation for the Iarge proportion studying biology
(53!& percent) can be found partly in the fact that increasing
proportions of pupils were remaining in school to secure Grade 13
standing. Then a greater proportion of students would have had

difficulty with the mathematics needed for the physical sciences.
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So they chose biology which did not require mathe-
Matics:.-(Certain]y= in* -thewtiter's - experience :noh-méthe*f-
maticalkly inclined students often chose hiolagy). In addition, the
large enrolment in Grade 13 biology, more than half of the Grade 13
students, indicaféd that biology had aAwide:abpéal. 'Thé students
choosing biology included those interested in health services, in

teaching and research and in the environment and out-door living.

Whatever their ultimate occupations, these pupils had an opportunity

to learn of thé dangers of unrestricted industrial development and

“uncontrolled pollution and to see how the applications of biological

principles could maintain the viability of the planet.

Summary

The period 1961-1978 was. one of opposing trends. The 1960's
was a time of large federal grants for eaucatibn while the 1970's
saw provincially legislated ceilingé imposed on educational costs.
During the sixties and early seventies there was a rapid increase
in énrélmenf, while in the late-seventies there was a slight
decline in ‘the proportion of young people of high school age who

attended. The flexible options of the late sixties were followed

' by a firm core curriculum in the late seventies, while the shortage

of teachers of the sixties was succeeded by a surplus in the seventies.

In spite of the changes, Biology was studied by a larger
proportion of pupils at the end of the period’ than at the beginning.
in fact, by 1378 all high school pupils studied some basic science.

Moreover, for talented pupils interested in sciance three science
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courses were provided in the first two school years. The
Strengthening of biology as a high school subject accompanied
increasing public awareness, at least ahqng the young, of the

necessity of maintaining the earth as a habitable planet.
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Chapter &4

A "'CENTURY" OF BIOLOGY EDUCATION IN ONTARIO HIGH SCHOOLS (1871-1978) :

CURRICULAR CONCEPTS, CONCLUSIONS, REFLECTIONS AND PREDICTIONS

L. 10 lntroductibn

After examining the changes in biology education in Ontario
high schools extending over a century, one of the tasks remafning
is to relate these changes to curriéLlar concepts that are re-
cognized by curriculum investigators. The author undertakes this
in the present chapter.

ﬂichae! Schiro]identified four curricular.concepts or ideologies

as: déééfibed below and also shown in Figure 5:

I the social efficiency or utilitarianism ideology in

which children were trained for their future roles in
society,

Il the social reconstruction ideology in which children were

taught to solve social problems with the hope that they

would remake society,

F'tl  the child study ideology in which the program was designed
to draw out the inherent capacities of the children, and

IV "the scholar academic ideology in which children were in-

2
ducted into the structure of the discipline.



Figure §

Gatarlo High School Education with Periods, Curricular Concepts and Conclusions {1871-1978)

B ry
Lonclusion |
Th ulum Soclal | Scholar
e Curriculum Concepts Erfielency fongante
Throughout the hundred years of ldeology tdenlony
chenge In the biology curriculum Periods of Biological Education and Examples of Curricular ‘//7w
the scholar academic concept was Content
dominant, but declined during the TTe TV The period of Edu- Taxoromic botany I
second period; the social efficiency @e——- - history cotion of a Hinority —
concept appeared in the biology of wheat (1871-192 )
curriculum during the first period rust
but was decllining by the third period; .
the child study approach was a . . f Exoand- taxonomic botany )
compeating concept In the second and (A 2) The Period o p child
tnifd pe?lods H:”G social recon- soctal \ jbacterio- :r;gzin:;géom?nt human phys 0108y | fadcyydy
struction as a curricular concept Recon- \ §logy 1deology
exarped durlng the third. struction
) ldeoloay bacteric- 3) The Period of Edu- genetlcs
: logy cational Flux human physiology

Conclusion 1i
The Curriculum Content

- The topics that were prominent in
biclogy education made up a chrono-
logicai serles: taxonomy, morphclogy
and related physiology, applications
of blology, genetics, ecology and

-cell blology.

Conciusion it
he Physical Facilities
*¥or Bioloay Education

Physical facilitiss changed
throughout the period reflecting
the curricular concept currently
in vogue. .

T~

world

population

of major importance

e ——— of minor importance

AN

* A
additional examples are in Appendices A and B. \\EA

Conclusion iv
The Biology Texthooks

Over the hundred years the educational
emphasis on textbooks changed. 1In the

" first period the authors were university
biologists stressing the structure of
biology: in the second pericd the authors
.were teachers emphasizing topics of pupil
interest; while in the third there were teams
of biologists and teachers siressing both
blotoglcsl structure and student Interest.

Conclusion vii .

The Blology Puplils

The proportion of high school-
aged young people in school
increased eighteen fald over
this period. At the same time
the opportunities for the
“‘average'' high school pupil to
learn biclogical principles
increased greatly. By 1978

95 percent of the Grade 9's and
10's, 16 percent of the Grade 11's
and 12's and 53 percent of the
Grade 13's were enrolled In
biolegy

Conclusion vi

- The Agriculture Pupils

~Until 1914 repeated attempts to
introduce hligh school agriculture
failed. From 1914 the enrolment
In agriculture Increased year by
year to a peak in 1950 when 32
percent of Grade § and 10 pupils
were enrolled. After 1950 the
enrolment decreased sharply to &
percent in 1978.

Lonclusion v
The Biclogy Teachers

Over most of the hundred
years, {ntario secondary
teachers of biology had
high academic and pro-
fessional qualifications.
However there were timas
of teacher shortages In
which qualifications In
general declined.

39T
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The author will use thesé concepts in examining high school biology
curricﬁla to determine which of théﬁ was operativé in éach of the
three perjods of the study, namély, (1) the period of education for
a minority (1871-1920), (2) the period of éxpanding enrolment
(1921-1960) and (3) the period of educational flux (1961-1978)
(Fig. 5). To do this, the curriculum of éach period will be examined
to see with which curricular concepts it is compatible.3 Such. an
exercise carried out on the curricula of the century will form an
integrating device for this thesis.

Also in this chapter the author will look for the presence or
absence of changes in the following aspects of biology education
(Fig. 5):

i the curricular concepts operative over the hundred

years,
ii  the content of the biology curriculum,
iii the physical facilities for biology education,
iv the biology textbooks,
v the biology teachers,
vi the agriculture pupils,
vii the biology pupils.
The examination of these aspects of biology education will lead
to various conclusions, which are discussed at length and
summarized in Figure 5. |In addition, reflections and predictions
with respect to the conclusions are offered, based on.the author's

forty years experience as a teacher.
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4.20 Curricular Trends in Biology Education throughout the Century

4.21 The Period of Education for a Minority (187f71920)

The ekaﬁination of schooling during‘thé early bart of thé
period revealed that the scholar académic ideology which stressed
the classical languages, was firmly entrenched.h The high
schools of. the 1870's were ''select schools' that provided
training for entrance to university and teachers' training
schools and in which the drop-out rate was higﬁ.5 It was diffi-
cult to introduce science, a subject considered by educators to
be utilitarian, into this scholarly atmosphere (see Chapter 1,
p. Q). However, Henry Spotton introduced a systematfc way of
teaching botany (1878) that revealed that taxonomic botany had
a distinctive structure with definitions, rules and application
exercises comparable to Latin (see Chap..1, pp. 9;«y6 )
and so taxonomic botany was accepted as a high school subject to
be studied along with the classical languages.

Once it was admitted as a subject on the high school course
of study, biology made advances in the Ontario school program:
it was granted a specified time allotment by provincial regula-
tions (1904)7 and topics other than taxonomy such as physiology
were added (see Chap. 1, p.]Z_).

A third advance was the inclusion of biological topics of
economic importance (1904).8 The addition of the latter topics
was consistént with the stated policy of that time of providing

an education that would fit the child for his future life in
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society (see Chap. 1, p..4 ). This shows the emergence of the
social efficiency concept and a decrease of the scholar academic
ideology. The introdﬁction of.agriculturé to the school curri-
culum also illustrates the influence of thé social efficiency
concept. itts "introduction was opposed by two groups, the
academic teachers who thought that this subject was incompatible
with the scholarly tradition and the rural people who believed
that future farmers could learn their vocation best on their
home farms. However, instruction in agriculture received support
from the Department of Education; who made it optionél to science
(1904) . Later (1907), the Department of Education secured the
cooperation of the Department of Agriculture officials who per-
mitted their district representatives to give agricultural in-
struction in the-high schools. In addition, the Department of
Education offered further support: (i) in the form of grants
(1909) (1912), (ii) in outlining the qualifications of teachers
of agriculture and appointing an inspector (1911) and (iii) in
planning a course of study (1914). However, little progress was
made until the federal govérnment provided grants (1913) and
rural people began to appreciate scientific farming. Finally,
by 1914 thirteen high schools taught agriculture. The persistence
of these efforts indicates that the social efficiency ideology
was gaining strength (see chap. 1.,27-3L).

During this period a third curricular concept, the child
study ideology, was evident. It was supported in elementary

schools by the additions of kindergartens, manual training,
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household science, school gardening and nature study.
- Nature study was considered by the followers of the

child study ideology to aid child deveIOpment because it permitted
a child to learn directly from the natural environment by the
teacher suggesting activities, presenting problems and answering
questions. The elementary teacher received training to do this
while still a student in the biology classes of the high school.
Here the future elementary teachers learned to explore the natural
environment, to observe phenomena, to record their observations and
to discuss their findings. Except for this attempt to train
future elementary teachers, the influence of the child study
curricular concept was minimal in Ontario high schools during this
period.?

In spite of the influences of the social efficiency and
child study ideologies in the biology program, the major operative
curricular concept was still that of the scholar academic. The
highly 'selective' nature of the schools, the prominence given to
academic subjects like Latin, mathematics and taxonomic botany,
the minor attenfion given to.subjects like art, music and agri-
culture, the use of authorized text books and the retention of
examfnations set by an external authority, support this viewpoint.
In the author's view the predominance of this ideology was un-
fortunate since few pupils could be successful even with a small
rigorously selected school population.lo However it did serve
its purpose of preparing a few. young people for university and

teachers! colleges.l]
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4.22 The Period of Expanding Enrolment (1921-1960)

During the first period the énrolmént increased from one
twenty-fifth to one-fiifth of the possible enrolmént; whilé in
the second period it increased from one-fifth to thrée-Fifths
(Appendix H). The latter large increase in enrolment, particularly
in the 1920's, reflected the demand of an industrial sociéty for
people with a higher level of education, a demand supported by
parents. Also, at this time parents wished to use the high schools
to protect their children by affording them the ''supervised
atmosphere and the socialization roles promised by the school.“]2

During the first period, with -the scholar academic ‘ideology as
a major curricular concept, even though the total enrolment of
highly selected pupils was low, the drop out rate was high. 0%%
could expect to find that the drop out rate would be even higher
during the time of rapidly expanding enrolment of the less selected

13 1n this

pupils of the 1920's,” and-indeed this was the case.
situation social efficiency became an attractive alternative
concept since it aimed to educate all pupils for their future
roles in society.

In the 1920's the inclusion of practical topics such as
important fungus diseases, control of harmful insects, refore-
station and fish conservation (Appendix A), illustrated the
continuing influence of the social efficiency approach. Still,’

Ontario schools did not neglect the scholar academic emphasis

including its use in the study of biology. It was maintained
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through the deductive presentation of lessons in the classrooms,
prescribed téxtbooks and the domination of final e&éminations;

But educators who wéré_impressed with the social efficiency
approach encoﬁragéd the schools to offer extra—cﬁrricu]ar acti-
vities in which opportunities for citizenship training were
provided]s -~ In this way+ the Ontario high schools satisfied the
interests of many additional students to whom citizenship training
offered an obtainable goal and for whom academic excellencé would
have been difficult.

The influence of the social efficiency approach was apparent.
in making agricultural instruction more readily available (Appendix
A). ;However, not as much use was made of agricultural instruction
as might have been expected. In the author's experience during
the 1920's,few children of practising farmers enrolled in high
school agriculture as most future farmers learned their vocations
on their home farms. During the author's high échbol days, (1922-
1928) agriculture was studied in the local high school by most
town students and by a few rural boarders and commuters.

Curiously, only a few rural continuation schools, which were
located close to the farms, provided agricultural instruction.
While in the 1930's and 1940's agricultural science was offered

in more rural high schools (see Chap.2,pp.97—99)enrolmqnt in it
declined in the late 1950's. This decline wasbconcomitant with the
lessened need for farmers.and with theuvmechanization: in agffcuﬂt;;e
So, while there appeared to be an attempt to make the curriculum

more socially efficient by stressing citizenship training,
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introdﬁcing applications of biolegy, and proyiding instrﬁction
in agricﬁlturé, thé viéwpoint of the scholar académic was still
operative in this period; Tt dominatéd the classrooms of the
1920'5,]6 competed with social éfficiency and child study in the
1930's, acted as a stop-gap in the wartime emergenciés of the 1940's
and provided support for the conservatives of the 1950'5.]7
Progressivism was another curricular trend in the 1930's
opposing the academic concept. Progressivism was =~ similar to
the child study emphasis introduced by a few ''new educators' into
the elementary schools during the first period]8 and followed

12 ln the 1930's, as

the learning-by-doing theme of John Dewey.
W.G. Fleming the Ontario educator has stéted, conflicts arosé
between those teachers who followed the progressive approach and
those who adhered to the academic tradition (the so-called tradi-
tionalists or conservatives). The teachers who followed the pro-
gressive orientation believed that the pupil's motivation should
come from his natural impulses. To these educators teaching was
the act of providing opportunities for arousing the pupils' drives
for self-development. The content of the curriculum for the
progressivists consisted of the actiyities which appealed to the
pupil's interests and led to further pupil activity. In contrast
to the progressivists, the traditionalists or conservatives
followed the scholar academic concept and believed that the
curriculum should be made up of selected itemé from the highest

cultural and intellectual achievements of man. This material was

to be presented largely deductively and with authorized texts.
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The traditionalists stressed student self-discipline and insisted
that a pupil should not abandon-ﬁis efforts because of his whims.20
While the traditionalist viewpoint remained operative in
secondary schools, child activities that were characteristic of the
progressive movement appeared in the Ontario science curriculum in
the 1937 revision.ZI Changes were made which were.consistent with
progressivism; the replacement of teacher demonstrations with pupi]
experiments, the use of projects (see Chap. 2, p.€1), and inclusion
of more options and topics of pupil interest22 such as human
physiology, nutrition, the balance of nature and simple genetics
(Appendices A and B). And the Department of Education officials made
several adjustments to allow for individual differences so demonstrat-
ing support for progressivism. During the period (1921-1960) inter-
mediate certificates were awarded to pupils as recognition for
having successfully completed Grade 10, the usual level reached at
the :age of compulsory attendance (1939); several optional topics
such as shopwork, farm mechanics and home economics were made
available (1937); and the number of departmental examinations was
reduced (1940) (see Chap. 2, pp. €3). However, the impetus of
progressivism in Ontario weakened in the 1940's. One can argue
that progressive education could not be emphasized as there were
too few teachers. in the 1940's skilled in this approach (see Chap.2,
p.81 ). Hence, with the ""hold-the-1line! expedience of the
Department of Education in the 1940's, progressive methods did nbt
receive high priority. In the 1950's, progressivism was restricted

further by the policy of the Minister of Education, W.J. Dunlop, who
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supported a trend to return to basics in education23 (see Chap. 2,
p. 82 ); Howevér, in spité of Dunlop's éducational policy of
stréssing Fundaméntals, practising biologists weré not favourably
impressed with the high school biology programs in the 1950's.
They maintained that the coursés did not reflect currént biology.
Although the curricula stressed biological content the courses lacked
the input of practising biologists needed to make the program con-
sistent with contemporary research. In the biology courses pupils
were not ''doing science' in school but were learning about science
and aont practical applications of science. In fact, one professor
of biology criticized the grade 13 program of biology as being fifty
years behind the times (see Chap. 3, p.dd1). Another unfavourable
comment was made at this time in the United States by the American
institute of Biological Science whose research workers maintained
that the teaching of the processes were largely ignored (see €hap. 3,
p.106) . Thus the biology curriculum though subject oriented was
'still outdated.

So in this period, curriculum decisions still reflected the
scholar academic approach although there were attempts to view the
curriculum from the perspectives of child study (progressivism) and

social efficiengy.
4.23 The Period of Educational Flux (1961-1978)

During the third period (Figure 5) an additional curricular
contept, social reconstruction, emerged as a basis for curricular

decision making. As described by Eisner and Vallance, it is



178

an approach in which social values, and

often political positions, are clearly stated;

social reconstructionism demands that schools

recognize and respond to their role as a bridge

between what is and what might be, between the

real and the ideal. It is the traditional view

of schooling as the bootstrap by which society

can change itself".2
Thus the advocates of social reconstruction attempted to deal
" with social issues in their courses. An examination of the
Ontario biology curriculum shows that the social reconstruction
concept had some influence during this period as the 1965
revision of the Grade 13 biology courses introduced topics that
had a bearing on social problems: energy of a biosystem, world
population, human sexual reproduction and evolution (Appendix B).
These topics were added to the curriculum because they were
stated by the educational administrators to give the pupils
practice in.dealing with issues that were both of social and biolo-

gical concern. A statement of this intention appeared in the

Department of Education's Guide for Grade 13 Biology (1969):

«[The aim is to provide students] with that

kind of biological education required for future

citizens who will have to pass judgment on questions

of energy utilization, proper use of land, pollution

and population. 2

Discussing biological issues of social importance could con-

ceivably cause difficulties for the teacher since some of these
topics could arouse strong emotional responses. However, the
author's experience was that, once the topics were raised, they were
given objective consideration. This was because the topics were

highly structured and closely associated with other aspects of the

course which ensured that the presentation and the reception
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remained on an objective level.

While the social reconstruction concept of this period
accounted for some.curkicular changes, the major changes were
neverthe]ess‘consistent with the viewpoint of the scholar
academics. These are reflected in the attempts to make the
biology curriculum fit the structure and processes of the
discipline that practising biologists recognized. Suéh curri-
cular fevisions were introduced in 1964 when the Green Version of
the BSCS program was accepted for the fgw pupils in the Grade 11
and 12 four-year course. Biological content was up-dated also for
all upper school bfology students in 1965 and in the énquiry-directed
units in the Grade 9 and 10 Guidelines of 1972 and 1978 (see Chap.3,
PP- 130-132,143-4,. Appendix F). Thus, the biological content
of the period, with the addition of genetics; ecology and cytology,
reflected the current concerns of biologisté. For some teachers
the enquiry approach advocated by research biologists worked well,
and when it did the pupils géfned experience in the processes’ of
science. But evidence secured by Stake and Easley indicates that - :.:
many pupils in the United States did not succeed in learning this
way.26 Ontario pupils, mostl of whom did not have the
advantage of +{he BSCS training available to the students investi-
gated by Stake and Easley, could scarcely be expected to have done
better than their American counterparts. This evidence concurs
with the experience of many teéchers, who found that the emphasis
on biological structure and processes caused problems for both

themselves and the pupils. While the author concedes that the
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'enqﬁiry or process—orientéd approach can be instruméntal in
motivation of thé‘sthdént, trying to follow the procédﬁres by
which a practising research biologist reached his conclﬁsions
oftén left the student confused. This could be becausé thé pupil
is led through complex mental detours in following the biologists'
research. Such complexity of thought was encountered when the
Grade 13 students attempted fo follow the Kreb's cycle. Howevef
some of the material which reflected current research was suitable
for the students, for example, chromatography and basic ecology,
both of which widened their understanding.

Another major drawback to the enquiry apprqach, in addition
to the complexity of the concepts, fs insufficient time in a high
school schedule. |If a pupil is using an enquiry procedure in which
he acts like a biologist, he needs time to reflect, to repeat
'experimenfs, to analyse and to discuss. Moreover, after the
experimental work is complete, time is needed to draw the proper
conclusions and to clarify the basic principles.

Besides the emerging impact of the social reconstructionists
and the persistent influence of the scholar academics, the effect
of the social efficiency followers was apparent on the biology curri-
culum. by the provision of such topics as bacteriology, re-
forestation and the control of insects. In addition, the
supporters of the child study approach were influential during
the period of 1961-1978. Consistent with their views the Department
of Education made.adjustments for individual differences in ability

by providing three levels of courses, which consisted of a 2-year,
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a b-year and a 5-year program. This was included in the Robarts
Plan, a proposal that camélinto effect in 1961 and rémained until
1972-1973. Additionally, thebHall*Dennis Report recommended that
""Tock-step'' schooling be replaced by individhalized instruction in
which cognizance was taken of the pupil's maturity. Furthermore,
in keeping with the aims of the child study approach, more curri-
cular. choices were made. possible by the introduction of the
credit system (1969). And freedom of choice in subject matter was
extended further by the Guideline (1972).issued by the Minister of
Education, which allowed local curriculum committees to use almost
any science curriculum provided it secured the approval of the
Minister of Education (see Chap. 3, pp. 130-1).

quever, individualized instruction and flexibility in subject
matter both came under critical fire, the first because it was
expensive and the second because it was thought by the supporters bf
the scholar academic and social efficiency ideologies to be less
effective. Because educational costs had increased three times from
1960 to 1975, the provincial government imposed ceilings on local edu-
cational spending, which adversely affected efforts to provide indivi-
dualized instruction. And in response to the criticisms levelled
against flexible course content, and on the recommendation of the
Ontario Secondary School Teachers Federation, Minister of Education
Thomas Wells introduced core curricula into the high schools. The
core curriculum required one credit in science as a condition for a
secondary school graduation diploma (see Chap. 3, p..122 ). In
addition, the 1978 Guideline madé specific sciencé'units obligatory.

Nevertheless, the latter Guideline still afforded an abundant range
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of choice to an able science student, who could complete three
~ science courses in his or her first twb years of high school
(see Chap; 3, pp; 131—2).

One aspect of biological education that declined conspicuously
in emphasis during this périod was agriculture. By 1950, thirty-seven
percent of Grade 9 and 10 pupils was enrolled in agricultural science
(see Chap. 2, p.97). By 1978 the proportion of agricultural'students
in Grades 9 and 10 had fallen to 4.4 percent (see Chap. 2, p. 97;
Chap. 3, p. 157). This decrease in enrolment was consistent with
the application of the social efficiency curricular concept.

When agricultural science iinstruction was introduced into the
high schools it was considered by its initiators to be a plan that
would prevent rural depopulation and so keep the level of food
production up to a ''safe' level. However, David Jones,:a Canadian
educator, maintained that in spite of rural depopulation there was
still a high level of food production; agriculture was simply con-
centrated in the hands of fewer and fewer people. lIncreasing costs
of farming, including the value of arable land, the price of agri-
cultural .implements and their needed fuel, uncertain markets and -
high interest rates limited the number of people who could engage
in farming. Since few people were needed on the farms, Jones
contended, "'significant justification of school agriculture
evaporated.”27

Thus when more food and the farmers to produce it were needed

in the 1930's and in the wartime ]940'5,_agricu]tura] instruction
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was encouraged. Whilé during the 1960's and 1970's whén féwer
farmers wére néedéd dﬁe to méchanization, high school agricﬁ]tﬁrél
instrﬁction was not éncoﬁraged. Thﬁs; in kéeping with_thé social
efficiency concept in curriculum, the schools offered training in
agricultﬁre in résponse to the perceived needs of the economy, and
the enrolment reflected their emphasis.

While there were four curricular approaches in this period thé
two most important ones were the scholar academic and child study
concepts. These two ideologies tended to direct the teacher's
curricular decisions toward opposing goals. The scholar academic
concept urged the teacher to present the structured biological
discipline in a manner dictated by research requirements, while
the child study ideology urged him to concentrate on developing the
child's potential; the teacher attempted to adjust these two seemingly
contradictory viewpoints. On the one hand, the teacher was anxious&
to provide courses that dealt with contemporary biology. To help
with this, the departmental Guidelines (1972, 1978) offered sample
programs, which could be clarified at local curriculum committee
meetings, and at departmental meetings of the individual schools. In
this way the teacher could keep the content up-to-date. On the other
hand, she or he was anxious that the programs did not exceed the
levels of pupil interest or ability. The question of J.R. McCarthy,
(1961) Ontario educator, in dealing‘with.the danger of an over-
emphasis on structure, is relevant:

Does thé structure of the discipliné developed by
scholars in the field mean that teachers and others

who. work with boys and girls will not longer be. able to
select from that discipline what they know to be within
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the range. of the student's abilities, interésts

and aptitudes and leave out the rest. |f not, some

of the major gains in educatéon over the past. half

century will be threatened.?
In général, in the author's ékperiéncé thé teachérs Fol]owéd a
middle course between the extremes of these viewpoints, biological
structuré and processes on one hand and child development on the
other.

‘Thus a comprehensive view of this period indicates that while
all four curricular concepts were operative - scholar academic,
social efficiency, child study and social reconstruction - ‘the
scholar academic concept continued as the major ideology for curri-
cular decision-making. Even the revisions resulting from the
criticisms of the biology program were made in accordance with this
curricular concept. The social reconstruction concept emerged as a
competing ideology during this period, but social issues dealt with
were structured so that they were acceptable to the scholar academic.
Also, during the period, the publication of the Hall-Dennis Report

(1968) urged individualized instruction so that the child study

concept was important.

Contrasts in Biological Education between the Periods : Conclusions,

Reflections and Predictions

From the foregoing analysis of biology education ovér the past
century, various conclﬁsions can be drawn about the following aspects
of biology education: (i) the cﬁrricular concepts, (if) thé content
of the curricﬁlum, (iti) the physical facilitiés for biology education,
(iv) the biology té*tbooks, (v) the biology teachers, (vi) the

agriculture pupils, and (vii) the biology pupils. The author will
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reflect on past changes and make prediction about future ones.

4,31 Biology Curriculum
The Curriculum Concepts

Conclusion i Throughout the hundred years of change in the

biology curriculum the scholar academic concept

was dominant, but declined during the second

period; the social efficiency concept appeared

in the biology curriculum during the first period

but was declining by the third period; the child

study approach was a competing concept in the

second and third periods, while social recon-

struction as a curriculum concept emerged during

the third.

The scholar academic concept remained dominanit throughout because
of the persistent resistance to change of the scholar academic educators.
In the 1870's, the supporters of science education, who justified the
inclusion of science on the basis of social effiéiency, were opposed
by the teachers of classics who stressed acadehic excellence. Like-
wise, in the early part of the twentieth century the‘child-centred
"'new educators' met with opposition from their scholar-.academic
colleagues. In the 1930's progressive educators who gave priority to
child development were in conflict with conservative teachers who
stressed child conformity to academic subjects. Finally in the 1960's
the supporters of the child-oriented Hall-Dennis Report were in

opposition to the discipline-conscious BSCS proponents. In the future

one could expect similar conflicts between the supporters of the
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scholar academic concept and the sponsors of the more innovative
approachés. Thus, on oné sidé‘-Athere will be edﬁcators who sﬁpport
the child study, social efficiency and social reconstruction concepts
and who strive for continued improvement in both course content and
methods of teaching. On the other side there will be a conservative
group who will support scholar academic ideology and who will be

anxious to preserve the more traditional elements of schooling.
The Content of ~the .Curriculum

While the general conclusion (i) deals with the changes in
curricular concepts throughout the century, a specific conclusion

can be stated about the changes in biology curriculum content.

Conclusion ii The topics that were prominent in biology education

made up a chronological series: taxonomy, morphology

and related physiology, applications of biology,

~genetics, ecology and cell biology.

This sequence is similar to that reported by Hurd (196l) for

29

biology in United States high schools during the same period. The

sequence followed the areas of research interest by a lag of several

years. For example, the rediscovery of Mendel's work in 1900;30

was followed by the introduction ofgenetics,lﬁhighsschOOTvﬁnlthe”l940[s.

31

Also the research work on vertebrate physiology of the 1920's” " was

succeeded by human physiology as a school topic in the 1940's. The

32

Watson-Crick model of DNA of 1953~ appeared in the Ontario Grade 13

course of study in 1965. The time lag between the research work and



the inclusion of the topic in the high school curriculum was further
decreased in the 1960's possibly due to the close collaboration
between research biologists and teachers in the curriculum revision

process.

4.32 The Physical Facilities for Biology Education

Conclusion iii The physical facilities changed throughout the:

period reflecting the curriculuar concept

currently in vogue.

In the 1870's, boards of education were reluctant to furnish a

laboratory because they considered a teacher's demonstration table in

a normal classroom to be an adequate facility for teaching. However,:

by the early part of the twentieth century, most urban high schootls
had well-equipped laboratories so that pupils could carry out
individual experiments. By 1950 such facilities were extended to
most rural district high schools. Improved audio-visual facilities
appeared in the 1950's. In the same period, both classroom and

33

laboratory space were considered useful and necessary. In the late

1960's and early 1970's, when individualized. instruction was introduced

to some innovative schools, a separate working area or carrel was set

up for each major topic of the course within the biological laboratory.

In each carrel a pupil could carry out his own individual learning

activities using the specific instrumentsneeded for a particular topic.

The author believes that the first hand experience with biological

ideas and materials provided by the improved laboratory facilities

helped the pupils learn science. However, in the 1970's, the

187
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achievement of this aim was hampered by the imposition of ceilings
on educational spending making less money available to provide needed

laboratory facilities.
L.32 The Biology Téxt-Books

Conclusion iv  Over the hundred years the educational emphasis -

in the textbooks changed. In the first period the

authors were university biologists stressing the

structure of biology; in the second period the

authors were teachers emphasizing topics of pupil

interest; while in the third they were teams of

biologists and teachers stressing both biological

structure and student interest.

in the first fifty vears covered by this study, the authors of
the textbooks were university professors familiar with the structure
and processes of biology. Their textbooks reflected this viewpoint
first on ‘taxenory and later -on morphbiogy"with‘ité‘"félated
physiology. By the 1920's the authors were mainly high school science
teachers or faculty members of teacher colleges; who gave prominence
to natural history, practical applications and social aspects of
biology, topics that were perceived to appeal to pupil interest
(Appendix E). Such texts described topics of pupil interest such as
human physiology and had many class laboratory exercises rather than
demonstrations. They also contained socially useful ideas e.g., ‘the
nature of bacteria and the spread of fungus diseases harmful to field

crops. But some contemporary bidlogists stated that the texts were



so outdated that they needed. thorough rewriting. This revision

was attémpted in the 1960's by research Eiologists and teachers
teaming tpgéthér with the intént of combining both the strﬁctﬁre and
processes of the biological discipline with an appeal to pupil
interest. The texts produced by these teams stressed experimental
biology, cell biology, genetics and ecology. The changes in
authors' -background and positions were similar to those noted by
Hurd (l961f€and Gatewood and Obourn (1963?6' for authors in the
United States throughout the century.'

In addition to the changes in authorship, there was a trend
away from provinéjally authorized text-books during the last part of
the century of biology education. The tendency was to use modules,
books in which an author skilled in a topic of biology prepared a
short teaching unit.

Individualized instruction and pupil investigation of a particular
topic have been increasing in past years and, in the writer's opiniidn,
are likely to continue to do so. Hence, ,unit modules will be used to
a greater extent in future biology classes. Moreover, since these
modules will be used by a large part of the school community they must
show a high level of clarity, interest and emphasis on significant
topics.

A second trend which could well continue into the future is the
use of more Canadian texts and curricular materials. This trend, one
with poWérful political motivation, has been encouraged by the Science
Council of Canada. However, in opposition to this trend are the

increasing costs of publishing and the low volume of sales for Canadian

189



publications, which make them of questionable commercial value for

publishers.
4.33 The Biology Teachers

Conclusion v Over most of the hundred years, Ontario secondary

teachers of biology had high academic and professional

qualifications. However there were times of teacher

shortages in which qualifications in general declined.

Although at the beginning of the century, high school teachers
of biology and other subjects did not require special academic of
professional qualifications, by the 1890's most high school teachers
were university graduates with teaching certificates. Thesé high
standards were generally maintained throughout the ''century''. How-
ever, in times of teacher shortages, some teachers were not fully

qualified. This condition of teacher shortages persisted in the

1940's due to wartime enlistments, and in the 1950's and 1960's due to

190

large pupil enrolments; in contrast, during the 1930's and 1970's, when

secondary teachers were abundant, qualifications were high (see Chap.

pp.38-42-; Chap. 2,pp.82-7; Chap. 3,pp.149=151).

The author's imp}ession of his former high school teachers is
that most of his instructors, both graduate and non-graduate were
able, conscientious and stimulating. He considers that his teachers

possessed qualities of personality and drive that transcended their

academic qualifications.

1,
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The réviéw of teachers‘,qﬁalifications raises thé.quéry: ]
"I's foday‘s biology téacher'béttervthan his counterpart of éighty
years ago?'' Objective data rélévant to this qﬁestion woﬁld be
difficult to obtain but examining some of the negative and positive
aspects should be instructive.

To-day's biology teacher is not necessarily better qualified.
In fact, at the beginning of the twentieth century, two-thirds of
all secondary teachers in high schools or collegiate institutes
were specialists and had been trained in teaching as well as in
biology. These qualificatioﬁ; had not improved by 1975 (see Chap. 3, pp;
155-}510; Oh the other hand, to-day's biology teacher has a better
opportunity to present biology for the average pupil because he is
less bound by the dictates of the scholar academic concept than waé
his predecessor. His position is no- longer threatened by the pupils'
results on examinations set by an external authority. With this
greater freedom and the wide range of programs available, the present-
day biology teacher is able. to select content and method which he
has found to be effective and in line with the pupils' interests and
abilities. In addition, he has at his command up-to-date laboratory
facilities and a wealth of audio-visual material to aid in the
clarification of biological principles. Hence) in many ways, the
biology teacher has greater freedom to practise his profession.
Whether or not this actually results in more effective teaching is
a question that has not yet been answered. But, present-day biology
teaching cléarly provides favourable opportunitiés for efféctive

instruction. Another aspect of today's education system which could



make today's teachers better . than thosé'in the past is the fact that
they play a more prominent part in‘thé ongoing procéssés of
curriculum revision. As advances are reported in thé knowlédgé of
the biological discipline, the educational authoritiés mﬁst modify
the program so that it is consistent with scientific progress. The
local curriculum committee  in which teachers can participate is
responsible for these modifications.- Today's teacher also has more
opportunity to learn about the innovatiéns at summer school or
workshops, to trial test the new programs and to discuss,k strengths
and weaknesses with fellow teachers. Such opportunities were less
available to his earlier counterpart for whom the curriculum was

laid down by departmental ruling with little opportunity for choice.
4.35 The Agricultural Pupils

Conclusion vi Until 1914 the repeated attempts to introduce high

school agriculture failed. From 1914 the enrolment

in agriculture increased year by year to peak in 1950

when 37 percent of Grade 9 and 10 pupils were en-

rolled. After 1950 the enrolment decreased sharply

to 4 percent in 1978.

The enrolment change in agriculture reflected the change in the

community's'need for farmers. Although there was a temporary tendency

for more people to work on farms during the depression and the Second
World War, the major trend throughout the period was toward increased
mechanization of farming. Hence, by the end of the period fewer

people weré needed oh the farms. In 1891 one half of the Canadian
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labour force were working on farms; by 1975 this had fallen to one

thirtieth of the employed population.
4.36 The Biology Pupils

Conclusion vii The proportion of high school—-aged young péople

in school increased eightéen fold over the period.

At the same time, the opportunities for the ''average'

high school pupil to learn biological principles

increased greatly. By 1978 95 percent of the

Grade 9's and 10's, 16 percent of the Grade 11's and

12's, and 53 percent of Grade 13's were enrolled in

biology.

Over the period the proportion of the population attending high
school increased greatly, and the opportunities to learn biology kept
pace with the enrolment. Several factors permitted the increase of
these oﬁbortunities;—the changing nature of society, the influence of
the parents and the sctions of the officials of the Ministry of
Education. Of these factors, parental influence was probably most
significant in increasing the numbers of Y"average'' pupils who attended
school. While compulsory legislation (1919) ensured that most pupils
would attend until their sixteenth birthday, many attendéd because
they accepted their parents' belief that secondary education would
aid their personal development and improve their chances of fitting
into an industrial and skill-demanding society.38 This attitude was
consistent with the prevalent belief that schooling was necéssary

to equip pupils to perform efficiently.



The Department of Eduéation removed obstacles and offered
incentives to students to contirue with théir education including
that in bic!ogy. In 1976 a departmental rqgﬂlation made Crédit
in science a necessary condition for high school graduation. )
Obstacles to the progress of the "average" pupil through high School
were removed by the Department of Education in the following ways:
tuition fees were ébo]ished (1921); a local textbook loan scheme
financéd by provincial grahts was introduced (1951); compulsory
departmental examinations were reduced in number (1904, 1921, 1937)
and finally were abolished (1968); a school bus system was inaugurated
primarily to transport rural pupils to district‘high schools and the
cost was borne mainly by the pfovincial government. In addition,
the Department of Education provided incent%ves for students by
offering diplomas at different levels of achievement, Grade 12 (1921),
Gradel0 (1939) and Grade 13 (1942). Finally, the Department of
Education officials recognfzed differént ability levels by instituting
2,:5 and 5-year programs (1961) both general and advanced levels
(1972, 1978). ‘These departmental measures hélped an average pupil
select a ﬁrogramgincluding biological topics which was consistent
with his interests, | ' S

In the light of the many changes that have been made for the
pupils enrolling in biology, one could ask: "Are pupils of to-day
more iﬁtérestedwfn‘b7¢16§y than their counterparts of - eighty or ninety
'__years ago?' As it is impossible to establfshAthié"émpi%?céjly, i
,:opg_ycén only.cspeculate. - 0On.:ther’ one hand, one 'might . -

conjectufe i:'that “the ' pupils. -wouldrhave been mofe ihterested

19
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in biology eighty or ninety years ago becausé at that time, they
were a highly selectéd group in regard to family backgroﬁnds and
career choices and would -have been more interestéd in any academic
subject than their present-day, unselected counterparts. On the
other hand, the improved selection of biological topics such as
ecology, outdoor activities and problems of efficient energy use
should promote pupil interest and motivation. In addition, the
ecologically hazardous position of man on this polluted planet
stimulates many pupils to take an intérest in biological science.
Such world biological probiems were largely unknown in the early
part of the century covered by the study.

While any conclusion about a change in the degree of pupil
interest during the century is speculative, it is clear that in
the 1880's pupils' attention was focused on biology as a science
while in the 1970's it was directed toward the environmental problems
which a knowledge of biology would help to control.

In view of the many curricular changes effected, one might
ask an additional question: '‘Do the pupils have a better understand-
ing of biological principles than they did in earlier times?"' The
writer's opinion is that fn general to-day's students do have a
better understanding of biology. Iﬁ the nineteenth century, the
stress was primarily on taxonomy, while current biology covers many
facets: genetics, ecology, cell biology, morphology, physiology and
a reduced emphasis on classification. Hence the opportunities for

pupils to understand a broad ''spectrum'' of biology have increased.
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While in the past the school enrolment increased dramatically,
the changing age distribution, with the proportion of elementary and
secondary pupils decreasing relative to the population, has reversed
this former trend. This has serious implications for future edu-
cation: fewer people will be needed to engage in the education of
young people; and education will need to be directed more toward
adults. Continuing education‘programs offered by secondary schools,
community colleges and universities are some ways in which these
needs are presently being met. Such community educational programs
tend to utilize many of the resources of the community: planetariums,
astronomical observatories, conservation areas, television programs,
museums, science centres, botanical and zoological gardens. While
these facilities will continue to be used for non-formal education
they will also provide learning opportunities for expanded adult
educational programs.

In addition industries and ministries of government are in-
creasingly carrying out educational functions. The Ontario Ministry
of Agriculture, Canadian National,IOntario Hydro, Hudson's Bay
Companyj Green City Hydroponics and Cominco at present provide
teaching materials to interest biology students!

Another recent trend appears to be toward fewer high school-
aged individuals attending school (see Chap. 3, p. 152.). The author
suggests that part-time attendance of senior students, who would
otherwise leave school, be encouraged. This would provide both the
social advantages of attendance and the financial advantages of

working. In addition, such a combination would help pupils acquire
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a background of practical experience which would be benefi;ial for
academic training and a theoretical base for practical work.
Although much has been accomplished in biology education
during the hundred years studied, much has yet to be done. In spite
of fﬁe fact that by 1978, 95 percent of Grade 9 and 10 pupils were
enrolled to learn basic concepts, science teachers admit that they
had not succeeded yet in producing scientific literacy,* in pro-
ducing satisfying programs for all pupils nor in aiding all pupils
to adjust to a complex society. Parents apparently agree. A survey
of parents' opinions of vocational gqidance Servicés (1972) revealed
that forty-seven percent thought that not enough was being done to
help fit young people for work in adult society (see Chap. 3, p.123).
The goals of biofogy education are never fully attained as

Hugh Stevenson, a Canadian educator, stated:

"For Canadians and for society the need will

persist for a far better curriculum than has

been developed thus far''.32
To meet the challenge of evolving biological education, teachers
must be cognizant of current biological developments. They must,
also, be sensitive, adaptable and imaginative in promoting pupils'
investigations of living organisms and in furthering their pupils'

satisfaction in the process.

“In fact in 1980, David Suzuki contended that all but a few gifted
pupils came out of high school ignorant of science, the strongest
force in society. David Galbraith, Editorial, The Crucible

Vol. 11, No. 6 (October, 1980).
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Appendix A

Comparison of Courses of Study for Grade 9 and 10 Biological and Agricultural Science
in Ontario High Schools by Topics (1871-1978)

Time Period 1 Period 2 Period 3
Topic 1871-1903 1904-1920 1921-1936 1937-1960 1961-1971 1972-1977 1978 +
Cells X X0 X0 X#0*
Algae X I 1
Fungi X X0 X#Q* X*0%* X0 9 9
Bacteria 0 X0 X0 7 7
Viruses X0 2 8
Liverwort X
G G
Moss X U U
Fern X X X X0 | |
Clubmoss X D D
Horsetail X E E
L. L
Gymnosperm X | I
Parts of a N N
Flowering Plant X X0 X0 X0 X0 E E
Flower, Structure
and Function X X0 X0 X0 X0
Pollination and
Fertilization X X0 X0 X0 X0 L L
Fruits and Seeds X X0 X0 X0 X0 ! 0
Families of Flowering K C
Plants X X0 X0 X0 X0 E A
Leaf X X0 X0 X0 X0 L
continued -
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Appendix A - continued -

Time Period 1 Period 2 Period 3

Topic 1871-1903  1904-1920 | 1921-1936  1937-1960 | 1961-19717  1972-1977 1978 +

Stem X X0 X0 X0 X0 i S

Root X X0 X0 X0 X0 9 E

Vegetative Re- 6 L

production X X0 X0 X0 X0 1 E

Orchard Practice C

aqd Reforesta- X0 X0 X0 X0 T

tion c ]
0 0
U N

Soil and Gardening 0 0 X0 R

Weeds X 0 0 0 0 S

Balance of Nature X X X0 E

Ecology X0 S

Genetics X0 M F

Protozoan X X0 1 R
T 0

Earthworm X X 0 M

Mollusc X X S

Insects X X0 X0 X% 0% X0 é B

Beekeeping 0 0 0 0 D A

Crustacean X X X X N S

Arachnid X X X A |

Myriopod X X X X - C

Fish X X X X X M

Amphibian X X X X X E

Reptile X X X X X ' ¢

Bird X X X0 X X g 0

Poul try 0 0 0 0 | R
S E

cont inued-

v1ic



Appendix A - continued

Time Period 1 Period 2 Period 3
Topic 1871-1903 1904-1920 1921-1936 1937-1960 1961-1971 1972-1978 1978+
Mammal X X X0 X0
Human Food ' . X0 X0 E
Human Physiology X0} X0 v
Domestic Animals 0 0 0 0 0
Milk Testing 0 0 0 0 L
Scope and Aims. - X U
.gf ?io]ogy _ T
tut.
Hg%euP}%?ects 0 0 0 0 é
N
X - topic in biology ; 0O - topic in agriculture ; * - detailed treatment
Sources : Ontario, Course of Study (1881) Circular 3; Ontario, Report of the Minister of Education,

1904, pp. 149-151; ibid., 1914, pp. 337-343;
Ontario, Department of Education, Changes in the Courses of Study

and Examination Requirements in Continuation Schools, High Schools and Collegiate
institutes, 1921, pp. 7-16; Ontario, Department of Education, Courses of Study,
Circular ix, 1937, pp. 3-33; Ontario, Department of Education, Curriculum 1 : (e),
1961, Intermediate Division, Science Grades 7, 8, 9 and 10, pp. %3-60; Ontario,
Ministry of Education, Curriculum Guideline for the Intermediate Division Science
Grades ‘7, 8, 9, 10 Curriculum (1972); ibid., (1978).
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Appendix B

Comparison of Upper School (Grade 13) Biology Curricula In Onterio High Schools by Topics
(1871-1978)

Period © 1871-1920

"1921-1940 1941-1964 1965-1978
Topic Practical exam (1887-1899)

Cell X
Alga X
Fungl X
Bacteria

Lichen

Liverwort

Hoss

Fern

Horsetail

Lycopod

Gymnosperm

Parts of Flowering Plant X
Families of Flowering Plants  {15) X
Flower Structure
Pollination & Fertllization
Fruit & Seed

Leaf

Stem

Root

Vegetative Reproduction
Plant Physiology

Protozoan

Hydra

Earthworm

Mollusc

Crustacean

Insect

Arachnid

Myriopod

Fish

Frog

Reptile

Bird

Hamma ) X

Human Phystology X*
Characteristics of Life X
Homeostasis X

Ecology X X#
Genetlcs L S -
Evolution . X

X%

—
L
~—
—
(54
~—

2 > > > 3¢ W

> »x

()

XK 3¢ 2 > 2 ¢

xxxxxxxxxxxxxxxxxxxxxx
2D D I M N > X

>
xxxxxxxxxxxxxxxxxxxxxxx
—_
(o)
=

T X I M D€ I ¢ M M X X
3 3 5K 2 M M 3¢ K D X B¢
,
I M K M 2 I B¢ X

» >

Sources:  Ontario, R Report of the Minister of Education, 1896, pp. 98-103; ibid. , 1904, pp. 159-160;

Ontario Department of Education, Cgqur aleﬂ Schoals ﬂlgh
;hggls_and.&nll:giaxn_lnsxixgxga. 1921, pp. ét g7 ibid. , Grade 13 BIDIDOV Elrcu ar

H.S. 23, 1953, pp. 3-15; Ibld. Lurciculum, S17b, 1965, P.

Notes: X : prescribed topic . Tt ""’j o
v * ¢ detalled treatment
() : number of organisms studied for the topic




Appendix C

Analysis of Authorized and Recommended Texts In Biology and Agriculture (1871-1909)

217

Publisher and | Dates of
Perlod Author Title Location Iz\gg?grﬁl' Personal Comments
1871-1909 E, Ryerson,ad~ JAgriculture Pt.| Copp Clark 1870-1877 {no iTlustrations, not scientific, clear
ainistrator nd | (Toronto) inaccurate, blased, readabilit
" {0870 Gr. B-9 Y
r. B-9.
1871-1909 C.C. James ,ad- Agriculture 6.C. Morang 1898-1909 {clear, several experiments, numerous
minlstrator (1889) (Toronto) activities, uses pupil background
readability 6r. 10-12.
1871-1303 A. Gray, How Plants Grow lveson, 1867-1886 {good illustrations, clear,directs
professor (1863) Phinney observations, strong teleological em-
(New York) phasis, needs readabiiity - Gr. 7.
1871-1909 David JLessons In Ele- Macmillen 1877-1886){ yood iliustrations, clear, directs
Otiver, mentary Botan {London) observations, stresses classification,
research (1978 readabliity N.A.
biologlist
1871-1909 J. Macoun, The Elements of M.J. Gage 1882-1887 [ good illustrations, clear, physiology
research Structural (Toronto) weak, stresses classification, tables
biologist, Botany with to be filled in with pupil observations,
and H.B. Speclal Refer- readability Gr. 8-9.
Spotton, ence to
teacher Canadian Plants
and  re- 1879
searcher High School )
:.B;hssott:n, 3<l>t:nsx I8 ) 1886-1894
eache an choo
research Botany (1B95) 1895-1909
worker Pr. | and 11
1871~1909 M. Foster, Physiol Macmillan 1875-1878 { illustrations good, clarity excellent,
professor lPrimcr; (Toronto) recalls pupil's experience, directs
) (18787 observations to butchershop specimens,
readability Gr. 10-12.
1871-190%3 A. Nichol- Sutllne of Witliam Black-| 1875-18 illustrations and clarity falr,
son, atura wood and Son 7 uninteresting and techrical,
professor Histor (London) readability N.A.
(1875)
18714309  Calvin First Book of A. Dredge 1871-1875{ 11lustrations and clarity fair,

’ Cutter, Anatomy Physio- (Toronto) recalls pupils experience, catechicn
medical logy and method of instruction, readability 6r. 12.
doctor Hfgiene

i871-1909 Thomas Lessons in Ele Hacmillan 1875-1876| illustrations good, logical explanations,
Huxley, mentary Phy- (Londen) directs observations, recalls pupil
rofessor siolo experience, readability 6r. 9, .
P 7.'1875§ i

1871-1909 Ellis Our Bodles Cassells, 1871-1877} Hlustrations good, clarity fair, directs
A. Davidson, 1871 Potter and pupil observations and recalls their
professor ((;alpin,) experiences, readability Gr. 9.

London

1871-1303 Ramsay High-School Copp Clark 1883-1896] illustrations good, exposition technical,
Mright, Zoolo (Toronto) directs observations, stresses classifi-
professor T8y cat:zn. uninteresting, readabillity Gr.

13-16.

1871-1509 Buell P, Zoology, Copp Clark 1896-1909 excellent tllustrations, clear
Colton, Descriptive Torento) directions for showing principles of
normal school | Practical Copp Clark classification, Interesting, readability
master 183 . Gr. 10-12,
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Appendix E

Occupations of the Authors of Ontario's Biology Textbooks,
Authorized and Recommended (1871-1978).

Occupation

Percentage of
University Professors

Percentage of
Secondary Teachers

Percentage of
Others e.g.

Period or Research Biologistsi or Normal School Civil Servants
1 Masters School Admin-
“istrator
1871-1903 75 9 16
1904-1920 No text-books authorized -
1921-1960 30 64 6
1961-1978" 50 50 -

produced BSCS.

“These data reflect the very large number of authors who
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Appendix F

Units in A Typical Science Program for. One Course
Grade 9 and 10, 1978 Guideline

Obligatory Units . Optional Units
4 + _ 4
chosen from chosen from

S1 Cells and their Processes S9 Consumer Chemistry

S2 Chemical Change S10 Continuity

S$3 Functioning Animals SI1 Electricity and Magnetism
S4 Green Plants S12 Environmental Chemistry

S5 Heat S13 Fungi and Simple Plants

$6 Measurement S14  Geometric Optics

S7 Populations and S15 Human Interaction with the
. Communities : Biosphere

S8 Structure of Matter S16 Machines

S17 Mechanics

S18 Separation of Substances

S19 Solutions .

S20 Terrestrial and Aquatic
Environments .’

S21 Vibrations and Waves

S22 Viruses, Monerans and Protists

S23 Wise Use of Energy

S24- Locally Designed Units

S27 Locally Designed Units.

Sources: Ontario, Ministry of Education, Curriculum Guidelines
~ for the Intermediate Division Science (1978), pp. 12-20.

Each course consists of eight units with varying numbers of
obligatory and optional units. Various combinations of units may

be used to provide a course as shown below.
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Appendix F (continued)

Choices in a Science Program for
Grade 9 and 10 (1978 Guideline)

Obliga-.

() Number of units of each type.

Science tory or.
area Optional | Course 1 Course 2 Course 3
units 8 units 8 units 8 units
Obliga- |S1,53,84,57.  |s2,55,56,58
tory (4) . (&) (0)
Biology units : .
Optional | S10,S13,S15, any biology any biology or
units | S20,S22 options. physical
Locally de- (4) science options
_ signed units. (8)
or ' (W)
_Obliga- |52,55;56,58 $1,53,54,57 -
| otery () (1) (0)
vPhysical .uh'ts' : ‘ —
Science | Optional S9,Sll,$]2,$]4 any physical any physical
dnits | S,14,517,518, |[science science or _
$19,521,523° options (%) biology options
Locally de- ~ (8)
signed wnits
or ' (4)
Obliga- |S1,52,53,54,55, ~(0) - (0)
tory s6,57,58 .
Inte- Units (8)
: gr?ted Optional any biology any biology or
cience A . . .
units or physical physical science
) (0) Sclef.'lce (8) Optlons (8)
Source: Ontario, Ministry of Education,_CurricUlum Guidelines for
the Intermediate Division Science. (1978), pp.12-20.
Notes:

22T



Appendix F (continued)

Each obligatory unit contains both obligatory and optional topics.

The Content of a Typical Obligatory Unit
(Cells and their Processes),
Grade' 9 and 10, 1978 Guideline

Obligatory Topics

Optional Topics

»

S1.

S1.

SI.

ST.

S1.

St

Cell discovery, microscopic
Cell structure

Cell physiology

Mitosis (reproduction)

Cell organization

Diffusion and osmosis

S1.2 Cell theory

S1.6 Cell differentiation
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Appendix G
Alternative Approaches for Grade 13 Biology (1969)
' Homeostatic, Ecological, Principles.
I A Homeostatic Approach
In this épproach, "Homeostasis, the delicate balance required

to maintain life in the face of the fluctuating environment, is the
unifying théme. This theme progresses logically from the cell,
through the organism, to the community, and through the continuity

of the species from one generation to the next, to the evoluticnary

picture of life on this planet'.

Figure

Diagrammatic Representation of a Homeostatic Approach

Source: Ontario, Department of Education, Grade 13 Biology (1969)
p. 9. - ‘

e
P

I1. An Ecological Approach

: ,;'2//
/¥
In this approach,

- ""Ecology and adaptation to the ‘environment is the
starting point, which leads into methods of adaptation
involving genetics, including reference to mutatijons.
Evolution can be thought of as a series of fong-term
adaptations, leading us to development from single cells
to organisms, both on an evolutionary and embryonic scale. |
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The organs and systems can be studied next,
followed or accompanied by a consideration

of the energy relationship within the body

at a molecular level. The study of homeostatic
mechanisms on a molecular and community basis
follows. The diverse ways in which homeostasis is
brought about with respect to the environment and
adaptation to a particular community has forced -
scientists to devise systems of classification."

Figure

Diagrammatic Representation of an Ecological Approach

‘Source:

ECOLOGY
AND
ADAPTATION

GENETICS

Ontario, Department of Education. Grade 13
Biology (1969), p.15. o
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11l A Principles Approach

In a principles approach a teacher could organize

the topics in seven biological principles:

hi

vii

Living things have characteristics which set
them apart from non-living things.

Hierarchies can ‘be organized in the study of
living things.

Energy runs in a one-way course through the web
of life.

Reactions occurring in living organisms tend
toward equilibrium.

Living things are dependent on each other and
on their environment.

Heredity and environment determine the nature of
the individual.

Animals and plants are in constant change.'’

L.

Ontario, Department of Education, Grade 13 Biology

(1969), p.16.



Appendix H

Ontario Secondary Non-Sectarian School Enrolment and Enrolment in Biology and Agriculture in
these Schools of 15-19 Year-0lds

(1871-1976)

] 2 3 5
Population Enrolment in Proportion of Enrolment in Proportion of pupild
of 15-19 non-sectarian 15-19 year-olds biology and enrolled in biology
Year year-olds secondary schools In non-sectarian | agriculture in and agriculture
secondary schools | non-sectarian A
2
(%) secondary schools (7)
1
1871 179,117 7,430 .0L2 2,658 .355
1881 222,109 13,136 .059 226 .017
1891 232,073 22,230 .096 6,202 .279
1901 229,129 27,456 120 10,441 .380
1911 239,851 37,780 .158 19,866 .523
1921 254,43 46,910 . 184 20,916 Jhbe
1931 318,803 109,635 344 35,478 .324
1941 339,116 102,462 .295 LYy 266 Lhh2
1951 315,700 135,487 429 66,792 .493
1961 436,900 299,177 .685 169,472 .566
1971 713,400 574,520 . 805 309,182 .538
1976 806,000 613,055 761 322,274 .526
1978 824,360 611,668 LT42 343,139 561
Source: Ontario, Statistics (1976), pp.6-7, 24, 4o-h1; M.C. Urquhart and K.A.H. Buckley, eds.
Historical Statistics of Canada pp.591-3; Canada, Census 1871, p.36; ibid., 1921, p.10;
ibid., 1931, pp.153, 39%; Ontario, Report of the Minister of Education 1881, pp. 195-6,
205; ibid., 1883, p.62; ibid., 1892, pp. xxi, xxii; tbid., 1902; pp. 36, 46; ibid., 1912,
pp. xxi, 75, 107; tbid., 1922, pp.102, 199, 243; ibid., 1932, pp.101-103, 256, 284; ibid.,
1942, pp. 166, 182-3; ibid., 1952, pp. 52, 59, 110, 112; ibid., 1961, pp. 569, $100;
ibid., 1970, pp. 58, 65, 67; ibid., 1976-77, pp. 24, 45, 47, B8. J.G. Hodglns, ed.
Documentary History of Educatlon in Upper Canada. Vol. 23, 1871, p. 189.0ntario, Ministry
of Education, Guideline Courses 19/8, Statistics Section, Management Information Systems
Branch, June 1979, pp. iii, 5, &; Canada, Statistics Canada, 1976 Census of Canada.
Supplementary Bulletin : Geegraphic and Demographic, Table 1-2.
Notes: There is a small number of Grade 9 and 10 pupils In Roman Catholic separate schools.

Unfortunately the data for biology students for these schools was omitted

Ministry reports until 1978.

in the
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Appendix H (continued)

-Sectarian School Enrolment and Enrolment in Biology and Agriculture

these Schools of 15-19 Year-0lds (1871-1976)
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Appendix |
Ontario Boards: of- Education

1]

The local administrative bodies for secondary schools were
mainly the boards of education.* They obtained their funds from the
municipal councils through property taxes and from the proQincial
government in the form of Qrants. The accompanying map of Ontario
shows the location and the percentage of secondary pupils served in
1968 by several boards. At that time there were seventy-six boards
of education in the province; one for each county in Southern Ontario
(thirty-eight in number), one board for each of four large cities, one
for each of the six boroughs in Metropolitan Toronto, and twenty-
eight for the districts of Northern Ontario. While the percentage of
the provincial secondary enrolment is shown for each board in Southern
Ontario the percentage enrolment for each district of Northern
Onta}io is indicated as data for the individual boards were not
available. The percentage of the total segondary pupils served varied
from 7.8% for Toronto to 0.1% for Manitoulin.-
Source: Ontario, Report of the Minister of Education, (1966), p.8;
ibid., (1968), Table 3.23, p.10; Statistics Canada, 1976
Census of Canada, Vol. 1, Population, Geographic Distribution,

Municipalities, Census Metropolitan Areas and Census Agglom-
eration, Table 5, (1971).

"Most boards of education administered elementary
education also.



Appendix | (continued)

ari i ivisi ith thelr
Map of Ontario Showing Educational Subdivisions wit
Sezondary school Enrolment Expressed as a Percentage of the Total

(1968)
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