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Abstract 

The Pilot Area, designated by the Government of 

Canada for economic assistance, comprises the Nova Scotia 

counties of Antigonish, Cape Breton, Colchester, Cumberland, 

Guysborough, Inverness, Pictou, Richmond and Victoria. 

In the thesis, science education in the Pilot Area 

is compared with that in two other regions; namely, in 

the remainder of rural Nova Scotia (Area A), and in urban 

Halifax-Dartmouth (Area B). 

The factors compared include: student enrolment in 

science subjects; time distributed between science subjects 

and other subjects in the curriculum; the laboratory facilities; 

the qualifications of teachers; and the pass rate in the 

sciences in provincial examinations. 

The study reveals that, in the Pilot Area, a strong 

correlation exists between poverty and sub-standard science 

education. 

A revised cost-sharing structure featuring increased 

subsidization to impoverished school boards, additional 

salary incentives to teachers in economically disadvantaged 

areas, and means to improve teacher qualifications in science 

are the recommendations of this study. 

- lX -



1. 

INTRODUCTION 

The author will attempt to study the conditions of 

science education in the high schools of the Pilot Area of 

Nova Scotia. This examination has been confined to the 

Pilot Area because this area is one of many areas in Canada 

which has qualified for economic assistance under the terms 

of reference of the Area Development Program announced by 

the federal government on August 5, 1965. 

The establishment of the Pilot Area of Nova Scotia as 

an economically depressed area prompted the author to consider 

the possibility that this area may also be disadvantaged in 

the field of education. 

The diversity of the educational program today does 

not permit a complete examination of all ' the machinery which 

influences the state of education in the schools of the 

Pilot Area. A detailed examination of science education in 

the high schools of the Pilot Area will be undertaken in an 

attempt to provide a partial insight into the general 

conditions of education in this area. 

The term "high school" will include the following 

grades: . grade 10, grade 11 and grade 12. 

The term "science education" can be interpreted to 

include a variety of subjects but for the purposes of this 

~ 
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study will be confined to the subjects, science and 

mathematics, in grade 10; physics, chemistry and 

mathematics in grade 11, and physics, chemistry, biology) 

geology and mathematics in grade 12. A surface analysis 

of the general science program in grades 10, 11 and 12 

is also included in this study. The nine counties in 

Nova Scotia which have been categorized as the Pilot Area 

are: Antigonish, Cape Breton, Colchester, Cumberland, 

Guysborough, Inverness, Pictou, Richmond and Victoria. 

An interpretation of the merits or defects in science 

education in the Pilot Area lacks significance unless a 

comparison is made with science education in the high 

schools of the remaining counties in Nova Scotia. The 

remainder of Nova Scotia has been divided' into two areas 

for comparative purposes: Area A and Area B. It was 

the author's opinion that the inclusion of the cities of 

Halifax and Dartmouth as part of Area A would violate the 

principle of equivalence in comparative study. There are 

two reasons for this observation. 

1. The cities of Halifax and Dartmouth salary their teachers 

above most other areas in the province, increasing the 

liklihood of more qualified teachers in their system. 

2. Halifax and Dartmouth are the largest urban centers of 

population in the province enabling school boards to 

devote larger sums of money per student for capital 

expenditure. 
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An attempt was made to isolate specific factors which 

would strongly influence the general conditions of science 

education in the Pilot Area. The absence of relevant data 

in other important areas of science education limited the 

scope of this field to a consideration of the following 

factors: 

1. The enrolment in science subjects. 

2. The ratio of time allocated to science subjects in 

relationship to other courses in the curriculum. 

3. The laboratory facilities available for the teaching 

of science. 

4. The qualifications of science teachers. 

5. The success of science students in provincial examinations. 

_ The school year 1965-66 was used ai the basis for 

this study, wherever possible, to ensure the most recent 

analysis. 



4. 

CHAPTER I 

A DISCUSSION OF THE SPECIFIC FACTORS WHICH WILL BE 

CONSIDERED IN THE EXAMINATION OF SCIENCE 

EDUCATION IN THE PILOT AREA 

The state of science education in the nine designated 

counties which comprise the Pilot Area will be compared with 

the state of science education in the remaining geographic 

regions of Nova Scotia. The remainder of Nova Scotia has 

been divided into two Areas: Area A and Area B. 

The following counties or cities comprise these areas: 

1. ~rea A - The counties included in thi~ area are: 

Annapolis, Digby, Rants, Kings, Lunenburg, 

Queens, Shelburne, Yarmouth and Halifax 

County (excluding the cities of Halifax and 

Dartmouth). 

2. Area B - This area includes the cities of Halifax and 

Dartmouth. 

The five factor headings outlined in the introduction 

form the cornerstones of this study. The author will attempt 

to explain the reasons for the selection of these subject 

headings in science education and outline, briefly, the 

general content of these factors. 



1. The Enrolment in Science Subjects in Grades 
10-12 

5 • 

This subject heading was selected to obtain general 

information concerning student preferences for subjects 

offered in the general academic program at each of these 

grade levels. An examination of enrolment statistics must 

be confined to the elective subjects in the curriculum since 

the science subjects are classified in this category in the 

. general academic program. 

The age of technology, which the twentieth century 

epitomizes, has placed considerable pressure on employers 

to demand a general background in science subjects. This 

demand should be reflected in a high percentage enrolment 

of students in the science subjects. Students proceeding 

to university are required to have completed a course in 

mathematics and at least one other course in science for 

admittance to any faculty of studies . 

2. The Ratio of Time Alloted to Science Courses 
in Relationship to Other Courses Within the 
Curriculum 

The non-compulsory nature of science courses in 

grades 10-12 should not be sufficient reason to suggest 

that less time be devoted to these subjects than compulsory 

subjects in the curriculum. With the exception of mathematics, 

all science courses embody a laboratory program as an integral 

part of each course. The committment of one or two periods 

each week for laboratory work in science places science 
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subjects in a different perspective than other subjects 

in the curriculum. 

A consideration of the time allocated to laboratory 

work should reflect to some degree the emphasis placed on 

the laboratory program in the schools of the Pilot Area. 

The total time in minutes per week devoted to each 

science course will be related to the total time allocated 

to the other subjects in the curriculum in an effort to 

isolate the relative emphasis placed on science in the high 

school program. A more meaningful appraisal of the time 

allocations for science in relationship to other subjects 

will be undertaken by considering the suggested minimum 

time allotments of the Department of Education for each 

subje~t at the high school level. 

3. Laboratory Facilities Available for the 
Teaching of Science in Grades 11 and ,12 

The major aim of any laboratory program is to develop 

the relationship between theoretical and experimental 

material. This task is accomplished by conducting 

investigations in the laboratory which involve ideas and 

concepts discussed in the classroom. In the experimental 

sciences, ideas, thought and experimentation are interrelated. 

The objective of a good laboratory program is to create a 

situation in which the student can experience the same 

interactions between the theoretical and the practical as 

the scientist. 

' ' 
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An examination of the state of laboratory facilities 

in the high schools of the Pilot Area should provide some 

measu~e of the degree to which a laboratory program has 

achieved its major objectives. The laboratory program in 

. grade 10 science will not be considered because the 

necessary equipment and facilities for the implementation 

of this program are provided by the senior science laboratories. 

The laboratory facilities offered in geology were 

excluded from this study because very few schools in the 

Pilot Area, or in the province as a whole, offered this 

program. 

An examination of the laboratory program in each 

science subject in Grades 11 and 12 which has been outlined 

in the syllabus issued by the Department of Education 

suggested the possibility of discussing laboratory facilities 

in the Pilot Area under the following general headings for 

all science subjects. 

1. The Number of Students per Desk 

Maximum student involvement in the laboratory would 

suggest that every student operate independently at his own 

desk. However, large classes and lack of equipment does not 

permit the operation of this ideal situation in the average 

high school laboratory. The most practical alternative is 

the use of each laboratory desk by two or more students 

depending upon the size of the class. It is advantageous to 
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have as few students as possible working at each desk to 

ensure maximum student participation in each experiment. 

2. The Extent of Separate Laboratory 
Facilities for each Science Subject 

The increase in scientific knowledge in the last fifty 

years has isolated specific fields of science for intensive 

study. Chemistry, physics, biology and geology have attained 

separate status within the high school curriculum. Each 

of these sciences has a list of equipment which is not 

easily convertible for use in other science subjects. 

The use of one laboratory to conduct experimentation in 

all of the science subjects becomes impractical unless the 

school has a very small enrolment. The one and two room 

schools are gradually being replaced by consolidated schools 

which cater to a large school population. The need for 

separate laboratory facilities may be necessary to accomodate 

the laboratory requirements of all science subjects. An 

analysis of the ability of each high school in the Pilot 

Area to provide the needed laboratory facilities for their 

science students could furnish useful criteria to measure the 

effectiveness of their laboratory program. 

3. The Adequacy of Laboratory Equipment 

The Department of Education, in co-operation with the 

curriculum committees in each science subject, have suggested 

specific laboratory experiments in each of the sciences. 

Students in grade 11 and 12 are responsible for these 
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experiments for purposes of provincial examinations. The 

student will be handicapped if lack of equipment prevents 

the completion of the full laboratory program. Any 

assessment of the capability of a particular school to 

offer the required laboratory program would be dependent 

upon a complete list of equipment available in that school. 

Present research data limits a thorough examination of 

equipment facilities. However, based on the information 

available, a study will be made of the basic equipment which 

is required to conduct the laboratory experiments outlined 

by the Department of Education for each science subject. 

The adequacy of this equipment will be examined for chemistry, 

physics and biology using the following headings for each 

subjeqt. · 

A. CHEMISTRY 

1. Gas outlets to operate laboratory burners 

The majority of experiments require the use of a 

constant source of heat. 

2. Sinks for the disposal of liquids 

A cold water outlet is constantly used for both the 

cleaning of glassware and the preparation of solutions. 

3. A source of electricity 

4. A fume hood 

Many of the grade 12 experiments in chemistry involve 
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the preparation or use of chemicals which are toxic in 

nature. The escape of toxic vapors into the room could 

result in serious accidents or possible death. The 

lack of a fume hood would reduce the number of experiments 

which could be conducted under safety conditions. 

5. Chemical stock room 

A separate locked room preferably within the confines 

of the laboratory is necessary for the proper storage of 

chemicals. The storage of chemicals on open shelves 

in the laboratory can lead to serious accidents. 

6. Adequate balances 

The grade 11 and 12 laboratory program requires the 

coDstant use of balances to weigh given amounts of 

chemicals. Lack of adequate balances would increase 

the length of time required to complete a given experiment. 

B. PHYSICS 

1. Electrical outlets 

Many experiments in physics require the extensive 

use of electrical appliances such as voltmeters and 

AC-DC power supplies. 

2. Adequate balances 

One-third of the required experiments in the grade 

11 physics program require the use of triple beam balances. 

These balances are costly to purchase and the need will 
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probably arise to distribute the balances among groups 

of students. 

3. Gas outlets 

The grade 11 and 12 laboratory program requires the 

use of a heat source. 

4. The adequacy of general equipment 

The unit cost of equipment used in physics laboratories 

does not usually permit the use of this equipment by all 

students. The teacher must demonstrate many of the 

principles and theories in physics. Equipment, in many 

instances, must remain assembled for demonstration to 

other classes taking this subject. If other classes 

require the use of this equipment for other experiments, 

the continuity of the demonstration is destroyed. To 

facilitate this need, it is necessary _to stock the 

laboratory with surplus equipment. 

C. BIOLOGY 

The Department of Education will replace the present 

. grade 10 course in science with biology commencing in the 

academic school year 1966-67. The biology course at this 

level is laboratory orientated whereas the science program in 

. grade 10 rarely uses laboratory facilities. The present 

offering of biology as an elective course in grade 12 in 

addition to the anticipated course in biology in grade 10 
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will place severe strains on any school which uses the 

biology laboratory for experimentation in physics or chemistry. 

General equipment in biology 

The microscope is continually used in the biology 

laboratory program to study details of cell tissue. The 

use of these instruments by a large number of students is 

not practical if each student is expected to make a 

drawing of the details observed in the microscope. 

Any study of bacterial growth dictates the need for 

oil immersion lens, stereo-binocular microscopes, a 

temperature control oven and a refrigerator. 

Vertebrate and invertebrate studies become more 

realistic if live specimens are used for demonstration 

purposes. 

4. The Qualifications of Science Teachers 

Brian T. Newbold of the Chemical Institute of Canada 

completed a survey in 1963 of the degrees held by chemistry 

teachers in Maritime high schools. 

Table 1 indicates that in all the Maritime provinces 

with the exception of Nova Scotia, the largest percentage of 

teachers possess a degree in Arts and yet they are teaching 

a science subject. However these figures may not be entirely 

accurate, because some of these teachers may be teaching 

this subject to one or two classes only, spending the largest 

percentage of their time in the teaching of a subject or 
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subjects other than a science. Furthermore, some of these 

teachers who graduated with a B.A. degree, may have taken 

chemistry as a minor field of study. The B.A. degree 

teachers may be equally qualified, in terms of the number 

of chemistry courses completed, as a teacher who graduated 

with a B.Sc. degree. 

A more accurate means of assessing teacher qualifications 

in science would be a classification system based upon the 

number of university courses completed in the high school 

science subject taught by the teacher. 

The size of the high school and the diversity of the 

curriculum are two factors which affect qualifications in 

science teaching. 

~any high schools are too small to permit specialized 

teaching in one subject field. High school science teachers 

are often required to instruct two or more science subjects. 

A teacher who is instructing grade 11 physics and chemistry 

cannot be expected to possess equal qualifications in each 

of these subjects. The structure of the university degree 

program does not support this contention. During their 

university tenure, an undergraduate pursues a major and minor 

field of study. The number of undergraduate courses which 

constitute a major and minor vary from university to 

university. 

The wide range of selected topics which are incorporated 
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into. the science: courses: :offered at the high school level 

require a broad general background in science and the 

completion of a number of university courses in the subject 

field which the teacher is employed. 

Science teachers, in this study, were categorized 

according to the grade level taught and the number of 

university courses completed in their major field of teaching. 

For example, the qualifications of a chemistry teacher in 

the Pilot Area was determined by recording the number of 

chemistry courses that the teacher successfully completed 

at university. A similar method was employed in determining 

the qualifications of mathematics, physics and biology teachers 

in grades 10-12. 

The qualifications of grade 10 teachers of the science 

course · were excluded from this study because this information 

was not available. Geology teachers were not included in 

this study because their small numbers would not provide any 

meaningful data. 

5. The Success of Science Students in Provincial 
Examinations in Grade 11 and 12 

All students in grade 11 and 12 who are enrolled in the 

academic or general program in Nova Scotia are required to 

write provincial examinations in the subjects they have 

taken during the academic year. The provincial examination 

system provides a common basis to assess the individual merits 

of any of the schools in a given locale. 
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However, any conclusions which are reached from a 

comparison of student success in these examinations in the 

areas under study cannot be definitive because certain 

factors are not measurable. The proportion of academically 

gifted, average and below average students cannot be assumed 

to be constant in every school in all areas. Variables such 

as the educational background of the student's parents, the 

social environment of the student and the family's financial 

position will affect the educational progress of any student. 

The results of any comparative findings in student 

success in provincial examinations are meaningful and indicate 

certain general trends but must be carefully interpreted. 

The success of students in provincial examinations in grade 

11 anq 12 will be considered in terms of the percentage of 

students who made a pass mark of fifty percent or above. The 

general science students in grades 10 to 12 inclusive will not 

be considered in this analysis because the infancy of this 

program in the schools has resulted in a small student 

enrolment. 
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CHAPTER II 

The Science Syllabus Suggested by the Department of 

Education for Grades 10 to 12 

The various courses which are offered to senior high 

school students in grades 10, 11 and 12 in Nova Scotia 

can be categorized into three major divisions; namely, 

a university - preparatory program, a general program and a 

business education program. The latter program will not be 

considered in this discussion. 

The university - preparatory program, designed for 

those students who intend to matriculate to university, 

includes English and history as compulsory subjects in 

grade 10, 11 and 12 respectively. Science and mathematic 

courses are offered as elective subjects. The minimum 

requirement for a full year's work for any pupil in these 

grades is English, history and any other three courses. 

The courses which a college bound student selects will 

depend upon the university entrance requirements. A student 

who applied for university entrance at the termination of 

his grade 11 work must have an average of sixty in the 

following subjects; English, history, mathematics, science 

and one language. However certain universities have recently 

adopted the policy that grade 12 will be required for college 

entrance. Dalhousie University, for example, requires one 
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science in grade 12 if the student is pursuing a Bachelor of 

Arts program and two sciences for those students following 

a Bachelor of Science program. The grade 12 requirement 

for entrance to some universities has increased the high 

school enrolment in all subjects including science at this 

grade level. 

The majority of universities have still retained their 

original policy of allowing credit for certain subjects in the 

grade 12 academic program. College credit is usually given 

for English, latin, french, history, mathematics and biology 

and in some cases geology providing marks in these subjects 

are above a required percentage. 

Science and mathematics in grade 11 and mathematics 

in grade 12 are segmented. Science consists of chemistry 

and physics with each subject having a value of fifty percent. 

A full course in mathematics comprises algebra and geometry with 

each subject counting fifty percent of the mark. A similar 

percentage distribution occurs in grade 12 mathematics with 

trigonometry replacing geometry. It is the intention of the 

Department of Education in the academic year 1966-67 to offer 

grade 11 chemistry and physics as separate courses within the 

curriculum. These subjects will be given, in effect, the same 

status as any other full course in grade 11. 

The Department of Education has suggested time allotments 

for each subject as a guide in determining the emphasis placed 

on the different courses in the program. Class time is computed 



19. 

on the basis of three percent being equivalent to at least 

forty minutes per week. The allotment for each course includes 

all regular class time given to instruction and other learning 

activities. 

The Table listed below has been compiled to indicate 

the time distribution for each subject in the university -

preparatory program as suggested by the Department of 

Education. 

TABLE 2 2 ' 

The Distribution of Subject Time in Grades X-XII for the 
University - Preparatory Program in Nova Scotia, for 

the school year 1965-66 

Grade 
level 

X 

XI 

Subject 

English 
History 
Science 
Mathematics 
Geography 
Latin 
French 
German 
Greek 
Home 

Economics 
Industrial 
Arts 

Agriculture 

English 
History 
Science 

Physics & 
Chemistry 

Mathematics 
Algebra & 
Geometry 

Percentage 
time al­
lotment/ 

wk. 

15-21 
12-15 
12 
18 

9-12 
12 
12 
12 

9 
12 

12 

12 

18-21 
12-15 
15-18 

18 

% Equivalent 
no. of 

periods/wk. 

5-7 
4-5 
4 
6 
3-4 
4 
4 
4 
3 
4 

4 

4 

6-7 
4-5 
5-6 

6 

Equivalent 
time in 

mins./wk. 
1 period= 
40 minutes 
(minimum) 

200-280 
160-200 
160 
240 
120-160 
160 
160 
160 
120 
160 

160 

160 

240-280 
160-200 
200-240 

240 

' 



Grade 
Level 

XII 

Subject 

Economics 
Latin 
French 
German 
Greek 
Home 

Economics 
Industrial 
Arts 

English 
H:istory 
Physics 
Chemistry 
Biology 
Geology 
Mathematics 

Algebra & 
Trigonometry 

Latin 
French 
German 
Greek 
Modern World 

Problems 

TABLE 2 2 --Continued 

Percentage 
Time Allot. 

/wk. 

9-12 
12 
12 
12 

9 
15-18 

12 

18-21 
12-15 
12 
12 
12 

9 
18 

12 
12 
12 

9 
12-15 

% Equivalent 
No. of 

periods/wk. 

3-4 
4 
4 
4 
3 
5-6 

4 

6-7 
4-5 
4 
4 
4 
3 
6 

4 
4 
4 
3 
4-5 

2 0. 

Equivalent 
time in 

mins/wk 
1 period= 
40 minutes 
(minimum) 

120-160 
160 
160 
160 
120 
200-240 

160 

240-280 
160-200 
160 
160 
160 
120 
180 

160 
160 
160 
120 
120-160 

2 Department of Education, Nova Scotia, Program of Studies 
in the Schools of Nova Scotia; Curriculum and Research 
Section (Halifax: Department of Education, 1965, 
Bulletin 8). 
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The General Program devised for senior high school 

pupils whose formal schooling will end with the completion 

of grage 12 was begun as a pilot project in four schools 

in 1962, twenty-three schools are now offering this 

program in 1965-66. A pupil commences this program in 

grade 10 and writes final examinations in each course after 

completion of the grade 12 program. Successful completion 

of these courses will qualify pupils for entrance to many 

forms of post-high-school training or occupations. 

The table listed below indicates the subjects offered in 

this program and the recommended distribution of time in 

each subject as suggested by the Department of Education. 
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TABLE 3 3 

The Distribution of Subject Time in Grades X-XII for the 
General Program in Nova Scotia, for the School Year 1965-66 

Grade 
level 

X 

XI 

XII 

Subject 

English 
History 
Science 
Mathematics 
Geography 
Home 

Economics 
Industrial 
Arts 

Agriculture 

English 
History 
Science 
Mathematics 
Economics 
Home 

Economics 
Industrial 
Arts 

English 
History 
Science 
Mathematics 
World 

Problems 
Home 

Economics 
Industrial 
Arts 

Percentage 
time al­
lotment/ 

wk. 

15-21 
12-15 
12-15 
12-15 

9-12 
12-24 

12-24 

12 

18-21 
12-15 
15-18 
15-18 

9-12 
15-18 

12 

18-21 
12-15 
15-18 
15-18 

9-12 

15-18 

12 

% Equivalent 
no. of 

periods/wk. 

5-7 
4-5 
4-5 
4-5 
3-4 
4-8 

4-8 

4 

6-7 
4-5 
5-6 
5-6 
3-4 
5-6 

4 

6-7 
4-5 
5-6 
5-6 
3-4 

5-6 

4 

Time in 
minutes 

200-280 
160-200 
160-200 
160-200 
120-160 
160-320 

160-320 

160 

240-280 
160-200 
200-240 
200-240 
120-160 
200-240 

160 

240-280 
160-200 
200-240 
200-240 
120-160 

200-240 

160 

Compulsory 
or elective 

Compulsory 
II 

II 

II 

Elective 
II 

ti 

II 

Compulsory 
II 

II 

ti 

Elective 
II 

II 

Compulsory 
It 

II 

II 

Elective 

ti 

ti 

3 Department of Education, Nova Scotia, Program of Studies 
in the Schools of Nova Scotia; Curriculum and Research 
Section (Halifax: Department of Education, 1965, Bulletin 8). 
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CHAPTER III 

An Examination of Science Education in Grades 10-12 

in the Pilot Area of Nova Scotia 

( a) THE ENROLMENT IN SCIENCE SUBJECTS 

The statistics given in Tables 4-6 were extracted 

f rom the records of the Department of Education for both the 

rural and urban school population. Since these figures were 

o btained at the commencement of the school year, no 

a llowance has been made for those students who for one 

r eason or another; were forced to retire from certain 

s ubjects during the school year. These statistics will 

b ecome more meaningful upon examination of the number of 

c andidates who wrote provincial examinations in each subject. 

However certain trends are evident in these enrolment statistics. 

The majority of grade 10 students have chosen science 

and mathematics as two of their three elective choices. 

Science enjoys the same status as the compulsory subjects, 

English and history. These student selections are to be 

expected, however, as most occupational programs following 

h igh school training require a general science and mathematics 

background. This observation is further substantiated by 
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the enrolment figures in Tables 4-6 for subject choices in 

grade 11 and 12. 



PART I 

An Examination of Science Education 
in Grades 10-12 in the Selected 

Areas of Nova Scotia 
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(b ) THE RATIO OF TIME ALLOCATED TO SCIENCE 
SUBJECTS IN RELATIONSHIP TO OTHER COURSES 
IN THE CURRICULUM 

28. 

.A personal letter was circulated to the principals of 

all senior high schools in the province requesting subject 

t ime tables. Some schools could not provide complete time 

t ables but did furnish information relating to the time 

al located for science in their respective curriculums. 

Twenty-one schools in the Pilot Area or thirty-nine percent 

provided complete time tables and nine additional schools 

or six percent supplied information concerning only science. 

The discrepancies in the totals for science subjects in 

r elationship to other subjects at each grade level can be 

attributed to this fact. Not all schools in the Pilot Area 

o ffer ·the academic program in grade 12; a fact which accounts 

for the reduction in the number of schools at this grade level. 

The following tables repr~sent the tlistribution of 

subject time for all schools who replied to the personal 

letter. 
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32. 

Six of the twenty-one schools reporting from the 

Pilot Area did not offer geography in grade 10 and two schools 

did not list economics in their regular academic program. 

All schools in grade 12 provided elective courses in 

chemistry, physics and mathematics. Only one school did 

not offer biology to their students. Geology does not form 

an integral part of the academic program in any of the 

reporting schools in this area. All subjects at each grade 

level in this area are within the time allocations suggested 

by the Department of Education. Science and mathematics 

subjects exceed the suggested time allocation in all instances. 

The same pattern is not evident for other subjects within 

the curriculum of each grade level. 



(c) THE LABORATORY FACILITIES AVAILABLE 
FOR THE TEACHING OF SCIENCE 

33. 

The curriculum and research section of the Department 

of Education circulated a questionaire to the high schools 

in the province requesting information on the laboratory 

facilities available for the teaching of chemistry, physics 

and biology. A tabular compilation of the data extracted 

from this survey was processed by subject for each county 

under study. The content of the questionaire has been 

included in this chapter to facilitate examination of this 

data. 

DEPARTMENT OF EDUCATION 

CURRICULUM AND RESEARCH SECTION 

SURVEY OF HIGH SCHOOL LABORATORY FACILITIES 

Name of School Address of School 

Principal Reporting 

PLEASE MARK ALL ANSWERS IN BOXES AT RIGHT OF PAGE. 



CHEMISTRY LABORATORY FACILITIES 

1. Number of laboratory rooms available for 

teaching Chemistry 

2. Number of student stations 

(a) Total pupil stations available in 

laboratory(ies) 

(b) Number of students who work together 

on an experiment 

Grade XII 

Grade XI 

34. 

(c) Total number of students registered in 

Grade XII Chemistry 

(d) Total number of students registered in 

Grade XI Chemistry 

3. Number of minutes per week for individual 

student in laboratory for A. Grade XII 

B. Grade XI 

4. The same facilities are also used by: 

(a) Physics laboratory classes 

(b) Biology laboratory 

(c) Regular home room or other classes 

5. Equipment 

(a) Is there sufficient equipment in the 

student stations? 

J 

Yes No 



(b) Are desks supplied with 

A. running water? 

B. burner gas? 

C. electricity? 

(c) Is the laboratory equipped with a 

fume cabinet? 

(d) Is there a chemical stockroom? 

(e) Is the supply of student balances 

adequate? 

(f) Is there an adequate supply of other 

apparatus such as electrolysis, atom 

models, charts, etc.? 

PHYSICS LABORATORY FACILITIES 

1. Number of laboratory rooms available for 

teaching Physics 

2. Number of student stations 

(a) Total pupil stations available in 

laboratory ( ies) 

(b) Number of students who work together 

on a laboratory experiment 

Grade XII 

Grade XI 

(c) Total number of students registered 

in Grade XII Physics 

35. 



(d) Total number of students registered 

in Grade XI Physics 

3. Number of minutes per week for individual 

student in laboratory for A. Grade XII 

B. Grade XI 

4. The same facilities are also used by: 

(a) Chemistry laboratory classes 

5 • 

6. 

(b) Biology laboratory classes 

(c) Regular home room or other classes 

(a) How many experiments do you run con-

currently in Physics? 

(b) Is it possible to leave equipment 

assembled in the laboratory when the 

experiment runs over to a succeeding 

session? 

Is the stock of apparatus and equipment 

adequate for the present course? 

(a) Number of AC Voltmeters 

(b) Number of linear expansion apparatus 

(c) Number of vernier calipers 

(d) Number of Hooke's Law apparatus 

(e) Number of beam balances 

BIOLOGY LABORATORY FACILITIES 

1. Number of laboratory rooms available for 

teaching Biology 

36. 

Yes No 

Yes No 

Yes No 



2. Number of student stations 

(a) Total pupil stations available in 

laboratory(ies) 

(b) Number of students who work together 

on a laboratory experiment in Grade 

XII 

3 7. 

(c) If Biology is introduced in Grade X 

as a laboratory oriented course, will 

present facilities accommodate your 

anticipated enrolment in Grade X? 

3. Number of minutes per week for individual 

student in laboratory for Grade XII 

4. Equipment 

(a) How many student microscopes do you 

have in your school? 

(b) How many stereo binocular microscopes 

do you have in your school? 

(c) Do you have an oil immersion lens for 

bacteria study? 

(d) Is your Biology laboratory equipped 

with a constant temperature oven? 

(e) Do you have a refrigerator in the 

Biology laboratory? 

(f) Do you have small animal cages and 

a stock of animals? 

Yes No 

Yes No 



38. 

(g) Do you have aquaria and terraria? 

GENERAL 

-1. What additional facilities do you foresee as 

needed in your school? 

(a) Additional laboratories? 

(a) Chemistry (give number of rooms) 

(b) Physics (give number of rooms) 

(c) Biology (give number of rooms) 

2. COMMENTS 



39. 

The total number of pupil stations available in 

the laboratory was excluded from the tables because the 

information required was misinterpreted by many teachers 

who completed the questionaire. 

The number of rooms for laboratory work was deleted 

from the following tables because in practically every 

instance there was only one room allocated for laboratory 

work in each subject. 
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A separate discussion of the laboratory facilities 

offered in each science subject .reveals the following 

general information. 

I . CHEMISTRY LABORATORY FACILITIES 

(a) The majority of the schools (78.4%) use the 

facilities of the Chemistry laboratory for 

instruction in Physics. These facilities are 

also used by 29.4% of the schools for Biology 

and 39.2% for regular academic classes. 

(b) Each laboratory desk is shared by an average 

of three students in both grade 11 and 12. 

(c) Three in every four schools, on an average basis, 

have reported that present equipment is adequate 

to conduct experimentation but only two of every 

five schools have an adequate supply of other 

equipment needed in the normal academic program. 

(d) There is a serious shortage of fume hood 

facilities with 55% of the schools lacking an 

adequate ventilation system. 

(e) Separate storage facilities for chemicals is not 

a serious problem; 25% of the schools lack storage 

capacity. 

(f) Each desk is well-equipped with running water 

and burners in practically all schools but lack of 

electrical outlets exists in 30% of the schools. 
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Balances are urgently required in two of every 

five schools which reported. 

PHYSICS LABORATORY FACILITIES 

(a) Physics laboratories are shared by Chemistry 

classes in 71.2% 0£ the schools. 27% of the 

schools use these facilities for Biology and 

4-0.4-% of the regular classes also use the 

Physics laboratory. 

(b) Three students share each laboratory desk in 

grade 11 while appro"ximately 3-1/2 students 

work at each laboratory bench in grade 12. 

(c) There is a serious shortage of laboratory equipment 

in seventy percent of the schools in this area. 

An examination of the average number of balances, 

voltmeters and vernier calibers would appear 

to support the generally poor level of equipment 

present in these schools. 

(d) The fact that only 4-3.1% of the schools can leave 

equipment assembled for incoming classes is not 

unrealistic in view of the sharing of the Physics 

facilities by other science and regular classes. 

BIOLOGY LABORATORY FACILITIES 

(a) The general laboratory program in Biology 

in 70% of the schools utilizes the facilities 

of laboratories other than Physics and Chemistry. 
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These statistics do not indicate the nature of 

these facilities. However present facilities 

in 75% of the schools would be inadequate if 

a laboratory orientated Biology course was 

introduced in grade 10. 

(b) An average of three students are working at each 

laboratory desk in the grade 12 laboratory 

program. 

(c) 14% of the schools which replied to the questionaire 

did not offer biology as an elective science 

subject in grade 12. 

(d) A very serious shortage of the basic biology 

equipment which was listed in the questionaire 

existed in more than three-quarters of the schools 

in this area. The average number of microscopes 

(5.4) suggests that these instruments must be 

shared by numerous students at each lab desk. 

The extent of the laboratory facilities in grade 11 and 

science in the Pilot Area can be summarized. 

1. Each science subject does not have separate 

laboratory facilities. The chemistry laboratory 

is used for experiments in physics in more 

than seventy percent of the schools. To a 

lesser extent these facilities are also used 

for biology and regular classes. 
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2. The equipment is inadequate in the physics and 

biology laboratories. The chemistry laboratories 

have adequate equipment in most schools but 

additional equipment is required in more than 50 

percent of the schools. Additional fume hood 

facilities are urgently needed in most chemistry 

laboratories. 

3. Additional biology and physics facilities are 

required in more than fifty percent of the schools 

in this area. The need is not as acute in the 

field of chemistry. 

4. There are approximately three students at each 

laboratory desk performing the required experiments 

in each science subject. 

. 
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(d) THE QUALIFICATION OF SCIENCE TEACHERS 

The Department of Education required each teacher in the 

province to complete a report on their qualifications, salary 

and experience at the commencement of the academic school 

year 1965-66. A sample of this form is included in this 

section of the chapter. 

The Dominion Bureau of Statistics computerized this 

information on separate punch cards for each teacher in 

Nova Scotia. At the time of writing of this thesis the 

Department of Education had not extracted, in tabular 

form, the information located on each card. Duplicate cards 

were processed on all teachers of science in grades 10-12 

in Nova Scotia. Information pertinent to the qualifications 

of science teachers was extracted from each card using 

the facilities of a data processing center. The tables 

listed below including tables found in succeeding chapters 

are the products of this analysis. 

The tables constructed for each area under study 

contain the number of university credits obtained by each 

teacher in the specific science subject taught and the 

number of years teaching experience in that subject. Each 

teacher is classified in a specific grade level according 

to the following code: 

1. grade Level one - Grades 11 and/or 12 

2. grade Level two - Grades 9 and/or 10 

3. grade Level three - Grades 9/10 to 11/12 
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number of credits was computed for all teachers 

n each subject area to obtain a more accurate assessment 

teaGher qualifications. The qualifications of science 

e achers will be examined for each subject. 

The Qualifications of Mathematics Teachers 

(a) Teachers of grade level one are the most qualified 

with an average of 3.1 credits per teacher. In 

this category, one-half of the teachers have 

obtained three or more university credits in 

mathematics. 

(b) The teachers in grade level two, which constitutes 

the majority of mathematics teachers, are the 

least qualified with 1.5 credits per teacher. 

(c) Consideration of teacher qualifications at all 

levels combined produces an average of 2.2 credits 
. , 

per teacher. 79 teachers, or thirty percent, in 

this general grouping have obtained more than three 

university credits in mathematics. 

(d) The majority of teachers (over 60%) have been 

teaching for less than ten years. 

II . The Qualifications of Physics Teachers 

Seventy one teachers were involved with instruction in 

Physics courses in the Pilot Area. The Qualifications of 

t hese teachers reveals the following general data. 
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(a) Teachers in grade level three had the greatest 

number of average credits, 2.7. 53% of these 

teachers had failed to obtain more than two 

university credits in Physics. 

(b) No significant difference was evident statistically 

in the average number of credits for teachers in 

grade level one and two. However the differences 

in the averages of the least qualified (grade 

level two) and the most qualified represented 

a difference of one full university credit. 

(c) Teachers in all grade levels possessed an average 

of 1.9 credits. Generally, this average signified 

that twenty-eight percent of all teachers obtained 

three or more university credits in Physics. 

(d) Seventy-two percent of the teachers in grade 

level one and all teachers in the remaining grade 

levels have been teaching for a period less than 

ten years. 

III. The Qualifications of Chemistry Teachers 

The majority of the seventy-two Chemistry Teachers 

in the Pilot Area were located in grade level one. The 

following information was extracted using the data 

provided in Table 15. 

(a) Teachers of grade level one appeared to be the 

most qualified with an average of 3.4 credits 
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for each teacher. This average reflected the 

fact that approximately seventy-nine percent 

of the teachers possessed three or more 

university credits in Chemistry. 

(b) Teachers in grade level two were least qualified 

averaging 2 university credits per teacher. 

(c) The average number of credits for all grade 

levels, 3.2, indicated that fifty percent of 

all chemistry teachers in this area had obtained 

at least three university credits in this subject. 

(d) The vast majority of teachers instructing this 

subject had been employed in this profession for 

periods ranging from one to ten years. 

IV . The Qualifications of Biology Teachers 

Biology teachers represent the smallest group of 

s cience teachers in this area because this course is only 

offered in grade 12. The following observations have been 

r ecorded from the data in Table 16. 

(a) Grade level one teachers had obtained the largest 

number of university credits in biology, averaging 

3.8 credits per teacher. Eighty-six percent of 

the teachers at this level had successfully 

completed a minimum of three university courses 

in biology. 
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(b) The teachers in the other grade levels possessed 

considerably fewer credits with grade level 

three teachers, the least qualified. 

(c) The average number of credits of teachers in all 

grade levels was 2.7. Approximately forty percent 

of these teachers obtained three or more university 

credits in biology. 

(d) Eighty percent or more of all teachers had been 

teaching for less than ten years. 

Certain general trends are evident after completing 

this subject examination of teacher qualifications. 

Considering all grade levels combined, chemistry 

t eachers are the most qualified in all fields which were 

e xamin~d and these teachers were the only group who, on 

average basis, had successfully completed a minimum of 

three university courses in the subject they were teaching. 

Physics teachers, on the other hand, possessed the least 

number of university credits in their subject field. 

An examination of the average number of years teaching 

e xperience relative to the number of university credits 

produces a similar trend in all subjects; namely, the 

t eachers with the greatest teaching experience are the least 

qualified in their subject field. The majority of science 

t eachers in the Pilot Area have been teaching for less than 

t en years. 

1 
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(e) THE SUCCESS OF SCIENCE STUDENTS IN 
PROVINCIAL EXAMINATIONS IN GRADES 11 AND 12 

56. 

The Department of Education does not maintain a 

statisti~al record of the number of students in each county 

who were successful in each subject in the provincial 

examinations. Using coded minute sheets provided by 

the Registrar's Division of the Department of Education, 

a statistical tabulation was made of the number of students 

who were successful in science subjects in each county with 

a mark of fifty percent constituting a pass. A student's 

laboratory book in physics, chemistry and biology, if 

certified constitutes twenty percent of the final provincial 

mark. The mark that a student obtains in one of these 

three exams is the sole mark in schools where no laboratory 

mark is submitted to the Department of Education. 

Tables showing the results of this research were 

constructed for each area under study. Each county was 

designated by a letter in accordance with stipulations 

established by the Department of Education for the release 

of this information. 

The results of the provincial examinations indicate 

that mathematics has created the most difficulty in grade 

11. It is interesting to note that physics students were 

more successful than chemistry students at this grade level 

although the former were handicapped by less adequate 



57. 

f acilities and less qualified teachers. Chemistry and 

mathematics students improved their standing in these 

s ubjects in the grade 12 examinations. The percentage 

pass rate in biology is unusually high in relationship to 

other science subjects at this grade level. 
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CHAPTER IV 

An Examination of Science Education 

in Grades 10-12 in Area A 

(a) THE ENROLMENT IN SCIENCE SUBJECTS 

59. 

Table 18 reveals that over ninety percent of all grade 

10 students are selecting science and mathematics as elective 

courses. In grade 11 approximately eight out of every ten 

students have selected both mathematics and science (physics 

and chemistry) as their elective choices. Economics is the 

third elective choice of over eighty percent of the students. 

In grade 12 the science subjects are full credit courses; 

each having the same value as the other subjects in the 

curriculum. The separation of science into the various subject 

headings provides some difficulty in the interpretation of the 

more students selecting one or more sciences than other 

academic subjects in the elective field. 
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(b) THE RATIO OF TIME ALLOCATED TO SCIENCE 
SUBJECTS IN RELATIONSHIP TO OTHER COURSES 
IN THE CURRICULUM 

6 3. 

Letters were forwarded to the principals of the forty­

three senior high schools in Area A. Thirty percent of these 

schools forwarded complete time tables and an additional 

19.5 percent provided information on the amount of time 

allocated to science subjects. The average time in minutes 

each week devoted to science subjects exceeds the time 

allocation suggested by the Department of Education for the 

three grade levels. The same situation does not exist for 

the other subjects included in these tables although no 

subject falls below the specified time allocations. A 

similar pattern was evident in the schools of the Pilot Area. 

Wide discrepancies are visible in the subject time allotments 

for each school in Area A. 

' 
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(c) THE LABORATORY FACILITIES AVAILABLE 
FOR THE TEACHING OF SCIENCE 

67. 

The information contained in Tables 24-26 was extracted 

from the same questionaire which was forwarded to the 

schools in the Pilot Area. 

A separate examination of the facilities in each 

science subject included in Tables 24-26 will be undertaken. 

I. Chemistry Laboratory Facilities 

(a) 68.2% of the schools use the facilities of one 

laboratory to conduct experimentation in physics as well 

as chemistry. 38.6% of the schools use the laboratory 

facilities in chemistry for instruction in biology and 27.3% 

use these facilities for regular classes. 

(b) Laboratory desks are being used by an average of 

2.7 students for grade 11 chemistry and 2.3 students for the 

grade 12 course. 

(c) Fume hood facilities are installed in three quarters 

of the schools teaching chemistry in this area. 

(d) Stock room facilities for the storage of chemicals 

is satisfactory in the majority of schools with approximately 

7 out of 10 laboratories possessing this facility. 

(e) Running water and gas outlets are supplied at 

each desk in practically all schools in this area. A lack 

of electrical outlets at each desk was reported by 31.8% 

of the schools. The most serious deficiency at individual 
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desks is the inadequacy of present balances. 52.3% of the 

schools specified an urgent need for more balances. 

II. Pfiysics Laboratory Facilities 

(a) The majority of schools (63.6%) use one laboratory 

for instruction in physics and chemistry. Biology classes 

use the physics laboratory to a lesser degree (38.6%) while 

regular class sessions are held in the physics laboratory 

in 36.4% of the schools. 

(b) The larger student enrolment in grade 11 is 

reflected in the average number of students using each 

laboratory desk. An average of 3.2 students are working 

together in grade 11 while 2.8 students operate at each 

desk in grade 12. 
. 

(c) There is a serious shortage of laboratory equipment 

in the schools in Area A. Examination of the statistics 

reveals that 72.7% of the schools reported that the stock 

of equipment and apparatus was inadequate. The majority 

of schools, for example, reported possessing fewer than 

three voltmeters and four balances . 

(d) The shortage of equipment is related to the fact 

that only 34.1% of the schools were able to leave equipment 

assembled for demonstration to future classes. 

III. Biology Laboratory Facilities 

(a) 14% of the schools in this area did not offer 

a biology program in grade 12. 

• 
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(b) Biology laboratory facilities were separate from 

physics and chemistry in the majority of schools. In 

these schools the biology laboratory could be used as a 

general science laboratory for grade 10 students. Present 

b iology facilities would not be adequate to absorb a 

laboratory orientated course in biology at the grade 10 

level. 28.6% of the schools are capable of making this 

adjustment. 

(c) 2.2 students, on an average basis, are employed 

at each laboratory desk in grade 12. 

(d) The general equipment level is inadequate in 

most schools. Approximately one-half of the schools 

have their own refrigerator and possess some aquaria and 

terraria. The average number of microscopes for each 

county exceeds six in number with the schools in Kings 

county affecting this figure averaging 13 , microscopes per 

school. 

The laboratory facilities in Area A can be briefly 

summarized. 

1. There is an average of less than three students 

conducting experimentation at each laboratory desk. 

2. Between sixty and seventy percent of the chemistry 

laboratories in this area are utilized by physics 

students and less than one-third are used for biology 

and regular classes. Most schools in this area do not 

provide separate facilities for each science subject. 
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3 .- The majority of laboratories in each of the sciences 

are inadequately equipped to conduct the prescribed 

laboratory program. Chemistry laboratories appears 

to suffer least in this regard. 

4 . Additional chemistry facilities are required in one­

third of the schools and forty-two percent of the 

schools require additional physics laboratories. The 

need is most critical in biology where two-thirds of the 

schools require laboratory space. 
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(d) THE QUALIFICATIONS OF SCIENCE TEACHERS 

An examination of teacher qualifications in science 

will be undertaken for Area A using Tables 27-30 as sources 

of data. 

Each table will be examined separately to isolate the 

qualifications of teachers in specific science subjects in 

grades 9-12. 

I. The Qualifications of Mathematics Teachers 

Table 27 reveals that there are 171 Mathematics teachers 

employed in Area A. Analysis of grade level qualifications 

suggests the following general conditions exists in the 

area of mathematics. 

(a) The teachers in grade level one comprise the 

fewest number of teachers but possess the largest number of 

university credits, 4.2, of any grade level in this area. 

(b) Grade level two, which includes the largest number 

of teachers, is the least qualified level of teacher 

classification with an average of 2.1 credits for each 

teacher. 

(c) The average number of credits for all mathematics 

teachers in Area A is 3 which suggests that fifty percent 

of these teachers have obtained credit for three or more 

university courses in this subject. 

(d) Fifty-five percent of the mathematics teachers in 

grade level one have been teaching for a period 



which does not exceed ten years. This percentage 

approximates eighty-five in grade level two. 

-
II. The Qualifications of Physics Teachers 

75. 

There are sixty physics teachers in Area A with eighty 

percent of these teachers classified in grade level one. A 

breakdown of these grade levels reveals the following 

summary of facts. 

(a) Teachers in grade level one are the most qualified 

in mathematics with 2.9 credits per teacher while grade level 

two teachers are the least qualified with 1.2 credits per 

teacher. Forty-eight percent of all teachers in grade level 

one have completed at least three physics courses at university. 

(b) Consideration of teacher qualifications at all 

grade levels reveals that on an average basis each teacher 

possesses 2.6 credits in university physics. 

(c) Two-thirds or more of all teachers in this area 

have been employed in the teaching profession for a 

maximum of ten years. 

III. The Qualifications of Chemistry Teachers 

Three quarters of all chemistry teachers in Area A 

are located in grade level one. Teachers of this subject 

have the following qualifications in accordance with Table 

29. 

(a) Teachers in grade level one are the most qualified 



76. 

with an average of 3.3 credits for each teacher. 

The least qualified teachers in chemistry are located 

in grade level two. 

(b) The fifty-five chemistry teachers in Area A have 

successfully completed an average of 2.9 credits in university 

courses pertaining to chemistry. 

(c) The majority of teachers have been teaching less 

than ten years. 

IV. The Qualifications of Biology Teachers 

Sixty percent of all biology teachers in Area A 

are classified in grade level one in Table 30. The 

statistics in this table suggest the following generalizations. 

(a) Teachers in grade level three are the most 

qualified with an average of six credits but these teachers 

represent only twelve percent of all biology teachers in 

this area. 

The twenty-five teachers in grade level one average 

4.2 credits per teacher with the twelve teachers in grade level 

two least qualified with 1.3 credits per teacher. 

(b) The average number of credits for all teachers for 

all biology teachers is 3.6. 

(c) Practically all biology teachers in this area have 

been employed in their profession for a period of time 

which does not exceed ten years. 

The qualifications of science teachers in Area B can 

I . 

. ,, 
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briefly summarized. 

Physics teachers possess the lowest qualifications of 

science teachers in this area. Biology teachers in this 

area appear to possess the highest qualifications of any 

science category which was examined. 

Noticeable differences occur in the average number 

of credits in each grade level. Teachers in grade 

level two are the least qualified in all science 

subjects which were studied. 

The majority of teachers in this area have been teaching 

for less than ten years. The teaching experience, 

calculated on a percentage basis, suggests that the 

greatest percentage of teachers in any one category 

are located in the range which includes one to five 

teaching years. 
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(e) THE SUCCESS OF SCIENCE STUDENTS IN 
PROVINCIAL EXAMINATION IN GRADE 11 AND 12 

82. 

The data in Table 31 can be summarized with the 

following observations. 

1. Algebra and geometry are the science subjects 

in grade 11 which appear to provide the most difficulty 

to students. The pass rate in grade 12 chemistry, physics 

and biology is significantly higher tha~ the combined 

mathematics subjects. 

2. The pass rate in biology is fifteen percent 

higher than its nearest competitive subject. 

3. Consideration of the pass rate for the combined 

science subjects suggests that grade 12 students have 

a higher level of achievement. 
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(b) THE RATIO OF TIME ALLOCATED TO 
SCIENCE SUBJECTS 

88. 

The four senior high schools in the cities of Halifax 

and Dartmouth forwarded complete time tables. 

Examination of tables 35-37 furnishes the following 

information. 

1. All schools offered the complete academic 

program suggested for each grade level by the Department 

of Education. 

2. All subjects at each grade level satisfied the 

suggested time allocations. 

3. Mathematics and science subjects exceeded the 

maximum time suggested for these subjects in each grade. 

4. French and social studies were the only other 

subjects in these tables that exceeded the maximum 

suggested time. 

5. One school in this area did not allocate sufficient 

time to physics, chemistry and biology in grade 12 and 

mathematics in grade 11. 
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(c) THE LABORATORY FACILITIES AVAILABLE 
FOR THE TEACHING OF SCIENCE 

9 2. 

The four senior high schools in the cities of Halifax 

and Dartmouth provided laboratory facilities in biology, 

chemistry and physics. 

Tables 38-40 list information obtained from the 

laboratory questionaire for each of the sciences. 

Each subject heading in these tables will be 

discussed under separate headings. 

I. Chemistry Laboratory Facilities 

(a) All four schools in this area had separate 

laboratory facilities which were not used by any other 

science classes. One school in this area used the chemistry 

laboratory for regular academic classes. 

(b) Two students performed the required experiments 

at each laboratory desk in grades 11 and 12. 

(c) The equipment was deemed to be adequate in all 

of the schools and other equipment was present in adequate 

quantity in three of the four schools. 

(d) Fume hood and stock room facilities were available 

in all schools in this area. 

(e) Each desk in the four schools was equipped with 

running water and burner gas while 75% of the schools had 

electrical outlets at each desk. Each school had a 

sufficient number of balances to conduct group experimentation. 



9 3. 

II. Physics Laboratory Facilities 

(a) No school in this area used the physics laboratory 

facilities for instruction in chemistry. However, 25% of 

the schools used this laboratory for biology and regular 

classes. 

(b) The laboratory desks were occupied by an average 

of 2.2 students in grade 11 and 2.8 students in grade 12. 

(c) Physics equipment was adequate in 75% of the 

schools in this area. The number of balances per school 

(15.3), vernier calipers (11.8) and linear expansion 

apparatus (9.3) would attest to this fact. However the 

number of voltmeters, 2 per school, is inadequate. 

(d) 25% of the schools could leave equipment 

assembled for succeeding classes. 

III. Biology Laboratory Facilities 

(a) The four schools in this area offered the biology 

program in grade 12. No school in this area, was capable 

of offering a laboratory orientated course in grade 10 with 

the present facilities available. One school was 

unable to offer separate laboratory facilities to grade 

12 students. 

(b) Each laboratory desk was shared by an average 

of 2.6 students. 

(c) The level of equipment was satisfactory in the 

majority of schools. There were approximately seventeen 



94. 

microscopes in each school in addition to some aquaria and 

terraria. 75% of the schools possessed oil immersion lens, 

50% ovens and 25% animal cages. No school had adequate 

refrigeration facilities. 

The following main points summarize the general 

laboratory conditions in this area. 

1. An average of less than three students are employed 

at each laboratory desk in each of the sciences. Optimum 

conditions existed in chemistry laboratories with only 

two students sharing each laboratory desk. 

2. Approximately eighty-five minutes each week were 

devoted to grade 12 experiments in the sciences. The 

time allocation was reduced in grade 11 physics and 

chemistry with approximately sixty-five minutes each 

week devoted to these subjects. 

3. All schools in this area have separate laboratory 

facilities for experimentation in physics and chemistry. 

Seventy-five percent of the schools have a laboratory used 

exclusively for biology. Large student enrolment in some 

schools has necessitated the use of laboratory space for 

regular classes during periods in which the laboratory is 

not being used for experimentation. 

4. The equipment necessary to conduct experiments 

in chemistry is adequate in all schools in Area B. Inadequate 



9 5. 

equipment in physics provides difficulties in only one 

school. Biology laboratories suffer from an inadequate 

supply of refrigerators, animal cages and temperature control 

ovens. Consequently, these laboratories ar~ the most 

poorly equipped. 

5. Additional laboratory space in chemistry, physics 

and biology is urgently needed in seventy-five percent or 

more of the schools in this area. 
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(d) THE QUALIFICATIONS OF SCIENCE TEACHERS 

The qualifications of science teachers by subject 

for Area Bis recorded in Tables 41-44. 

I. The Qualifications of Mathematics Teachers 

A total of seventy-two teachers were invoived with 

the teaching of mathematics in grades 9-12 in Area B with 

the majority concentrated in grade level two. Examination 

of the data in Table 41 reveals the following information. 

(a) The teachers in grade level one have obtained an 

average of 5.6 credits in mathematics. However, this 

group of teachers represents less than ten percent of the 

total teachers in all grade levels. 

(b) The teachers in grade level two appear to be the 

least qualified, averaging 2.4 credits per teacher. 

Approximately thirty percent of these teachers had obtained 

three or more university credits in mathematics. 

(c) Consideration of all grade levels reveals that 

the average teacher in this area has completed 3.3 

university courses in mathematics. In terms of the 

percentage of teachers with three or more university 

credits, this average represents forty-seven percent of 

all teachers. 

(d) If the teaching experience of all teachers is 

considered, seventy percent have been teaching for a 

period which ranges from zero to ten years. 
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II. The Qualifications of Physics Teachers 

The total number of physics teachers is too small 

to permit a meaningful examination of each grade level. 

The seventeen physics teachers in this area averaged 

2.3 university credits in this subject. Computed on a 

percentage basis, this average indicated that only forty 

percent of all physics teachers had obtained three or 

more university credits. Sixty percent of all physics 

teachers were teaching for less than ten years. 

III. The Qualifications of Chemistry Teachers 

There were nineteen chemistry teachers employed in 

Area B with almost three quarters located in grade level 

one. 

On an average basis, each chemistry teacher was 

credited with 4.8 university courses. Approximately 

eighty-four percent of all chemistry teachers had obtained 

a minimum of three university credits in this subject. 

Seven out of every ten teachers had been employed for 

period of less than ten years. 

IV. The Qualifications of Biology Teachers 

The nine biology teachers in the four high schools 

in Area B possessed an average of 6.1 credits in this 

subject field. There was only one teacher who had failed 

to obtain at least three university courses in biology. 

~ 



101. 

Two teachers had been actively employed as teachers for a 

period which exceeded ten years. 

~xamination of Tables 41-44 reveal the following 

general observations. 

1. Biology and chemistry teachers are the most 

qualified in their respective subject fields in this 

Area. Physics teachers who possess the lowest qualifications 

of all groups considered, are the only teachers whose 

average credits fall below three university courses. 

2. Teachers of science subjects in grade 11 and 

12 (grade level one) have obtained more university credits 

in the subject they are teaching than teachers of other 

grade levels. This observation suggests that the most 

highly qualified teachers are utilized in teaching the 

higher grade levels. 

3. Fifty percent or more of all teachers at each 

. grade level have been teaching for a period of less than 

ten years. However there is no definite correlation 

between teaching experience and the number of university 

credits possessed by each teacher. 
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(e) THE SUCCESS OF SCIENCE STUDENTS IN 
PROVINCIAL EXAMINATIONS IN GRADES 11 AND 12 

106. 

Table 45 reveals that mathematics was the subject 

that provided the most difficulty to students in grade 

11 and 12 if geology is excluded from this comparison. 

Students were more successful in physics than chemistry at 

both grade levels with the most marked difference existing in 

. grade 11. The pass rate for biology is considerably higher 

than other subjects in grade 12. 

Students achieved greater success in science subjects 

as a whole at the grade 12 level. 
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PART II 

A Comparison of Science Education in Grades 
10-12 between the Pilot Area and Area A 

and the Pilot Area and Area B 
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CHAPTER VI 

A Comparison of Science Education in Grades 

10-12 between the Pilot Area and Area A 

(a) THE ENROLMENT IN SCIENCE SUBJECTS 

The academic program of the majority of students of 

Grade 10 in both areas consists of english, mathematics, 

science and french. Approximately nine out of every ten 

students in each area have chosen science and mathematics 

as their elective subjects. The general program is offered 

in some of the schools in each area but it is significant 

to no~e that although there are twice as many students in 

the Pilot Area there are almost six times as many students 

enroled in the general program. Agricultural courses are 

not offered in any schools in Area A but in the Pilot Area 

two counties have students enroled in this subject. A 

greater percentage of the students in the Pilot Area take 

french while Area A has a greater percentage enrolment in 

. geography. 

Grqde 11 students in the Pilot Area selected mathematics, 

science and french in that order as their elective preferences. 

In Area A science has been relegated to the position of third 

elective choice with economics following mathematics as the 

chief preferences of most students. The percentage in the 
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general program in Area A has increased resulting in the 

fact that, proportionately, there are almost as many students 

taking general program courses in Area A as in the Pilot Area. 

Area A has incorporated agricultural courses into the 

curriculum of the schools in Grade 11 but lags behind the 

Pilot Area in enrolment. Mathematics and chemistry are the 

chief elective choices of most Grade 12 students in both 

areas with french and physics varying as the third and fourth 

elective choices. It appears evident from the enrolment 

statistics for both areas that geology does not form an 

integral part of the curriculum of most schools. Many 

schools in both areas do not offer biology at this grade 

level. 

An examination of student retention rates in the 

grades under consideration furnishes some important data. 

Using english as the base for comparison since it is a 

compulsory subject the following data will provide some 

concept of the loss in student potential. 

TABLE 46 

The percentage of students withdrawing from school at 
the end of Grade X and XI in the Pilot Area and Area 

A, for the school year 1964-65 

PILOT AREA AREA A 

Grade Enrolment Percentage Enrolment Percentage 
in English loss in English loss 

X 5057 0 2737 0 

XI 4364 13.7 2222 18.8 

XII 2085 58.8 972 64.5 
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The significant reduction in student enrolment in 

both areas occurs at the Grade 12 level. ~ Area A appears 

to lose a greater percentage of its students at both the 

. grade 11 and 12 level. 

(b) THE DISTRIBUTION OF SUBJECT TIME 
BETWEEN THE PILOT AREA AND AREA A 

A comparison of the distribution of subject time 

between the Pilot Area and Area A must of necessity be 

very general as the sampling of schools is too small to 

formulate concrete similarities and differences. 

The average time in minutes per week allocated to 

science subjects in Area A exceeds the time spent on 

science in the Pilot Area in all three grades. However 

mathematics is given more emphasis in grade 10 and grade 

11 in the Pilot Area. On an average basis most schools 

are within the time allocation for each subject suggested 

by the Department of Education. Distinct variations 

between schools in various counties are evident. For 

example, there are five schools in the Pilot Area at the 

grade 10 level that devoted less than 150 minutes per week 

on academic science and three schools in Area A that devoted 

less than 150 minutes on french. 

It is signific~nt to note that both areas are 

considerably above the time allocations suggested for both 

science and mathematics subjects. Although the other 
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subjects are within the time allocations suggested for 

these subjects by the Department of Education, the 

science and mathematics subjects appear to exceed their 

suggested limits to a far greater extent than other 

subjects in respective grades. This general observation 

would appear to suggest that there is more emphasis 

placed on science subjects than other subjects within 

the curriculum. 

The stress on science is more pronounced in Area A 

at the grade 12 level. It is significant to note the 

reversal of trends evident in mathematics and the 

respective science subjects. In all cases the Pilot 

Area lags behind Area A concerning the time allocated 

to these subjects. 

(c) THE LABORATORY FACILITIES AVAILABLE 
FOR THE TEACHING OF SCIENCE 

The laboratory facilities offered in each area will 

be discussed separately for each science. Any significant 

differences between the areas in each subject field has 

been noted in the following tables to simplify the 

comparison of these facilities. 

r • 



PILOT AREA 

1. The supply of chemical 
ba:l,.ances is more 
adequate 

CHEMISTRY 

2. Basic student equipment 
as well as other 
additional equipment is 
more adequate 

3. The chemistry laboratory 
is used more extensively 
for the administration of 
physics experiments and 
other classes 

112. 

AREA A 

1. Fewer students are 
working together in each 
experiment in Grade 11 
and 12 

2. The chemistry laboratory 
is used more extensively 
for the teaching of biology 

3. More time is allocated to 
chemistry labs in Grade 
11 and 12 

4. Fume hood facilities more 
adequate 

Chemistry students in the Pilot Area have the use of 

more adequate equipment to conduct each experiment. However 

this function is facilitated because more students are 

working together on each experiment than in Area A. 

Each student in Area A participates more fully in 

the performance of each experiment because more time is 

allocated to individual laboratory experiments and fewer 

students participate in each experiment. The lack of 

adequate fume hoods seriously handicaps the variety of 

experiments that can be conducted. 



PHYSICS 

PILOT AREA 

1. Facilities are used more 
extensively for physics 
and regular classes 

2. More experiments are run 
concurrently 

3. Hooke's Law apparatus and 
beam balances are more 
adequate 

4. Greater possibility of 
having equipment estab­
lished for another group 

113. 

AREA A 

1. Facilities used more 
extensively for biology 

2. Fewer students are working 
together on each experiment 
in Grade 11 

3. More time is allocated 
to physics labs in Grade 
11 and 12 

The laboratory situation for physics is very similar 

to the conditions noted in chemistry. Although the Pilot 

Area is generally stocked with more adequate equipment 
I 

than Area A, approximately seventy percent of the schools 

in each area are not properly equipped to maintain their 

present laboratory program. 

Laboratory facilities are combined for physics and 

chemistry in the Pilot Area suggesting that this area 

cannot operate its laboratory program on an efficiency level 

comparable to Area A. This point is further substantiated 

upon examination of the additional facilities required 

in the following table. 

i 

f 



1. Fewer additional 
facilities required in 
biology 

2. Not equipped for new 
biology course in 
Grade 10 

BIOLOGY 
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1. Fewer additional facilities 
required in physics and 
chemistry 

2. Not equipped for new biology 
course in Grade 10 · 

3. More time is allocated to 
laboratory experiments 

4. Fewer students are 
working together in the 
laboratory 

5. Laboratories are better 
equipped with refrigerators, 
animal cages and aquaria 
and terraria 

Facilities for the teaching of biology appear to 

warrant most immediate attention in both areas. Although 

this situation is not as severe in the Pilot Area, the 

lack of adequate equipment seriously handicaps students 

of this subject. Biology students in Area A operate 

their experiments in smaller numbers and generally devote 

more time to each experiment than biology students in the 

Pilot Area. 

In conclusion, several similarities and differences 

can be noted in science laboratory facilities in the 

Pilot Area and Area A. 

1. Additional laboratory facilit~es are a problem 

which burden schools of the Pilot Area to a greater 

extent than schools in Area A. Facilities for the 

respective science subjects are used less extensively 

l 

r 
~ 
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for other subjects in Area A. 

2. Smaller groups of students work on individual 

experiments in Area A. 

3. More time in minutes per week is devoted to 

science laboratory experiments in Area A. 

4. With the exception of biology, laboratories 

in the Pilot Area are more adequately equipped to 

conduct experiments at each laboratory station. 

(d) THE QUALIFICATION OF SCIENCE TEACHERS 

Separate comparisons of the qualifications of science 

teachers will be made for each science subject in the 

Pilot Area and Area A. General conclusions will be 

formulated on the basis of each comparison. 

To facilitate this comparison tables have been 

constructed indicating the average number of credits 

at each grade level, the percentage of teachers with four 

or more credits in each subject and the average number 

of credits for all grade levels. 
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1. Qualifications of Mathematics Teachers 

TABLE 47 

A statistical comparison of the Qualifications of 
Mathematics Teachers in the Pilot Area and Area B, 

for the school year 1965-66 

PILOT AREA AREA A 

Avg. No. % Teachers Avg. No. % Teachers Difference 
of with 4 or of with 4 or in Avg. 

Credits more credits Credits more credits Credits 

Grade 
Level 
One 

Grade 
Level 
Two 

Grade 
Level 
Three 

All gr. 
Levels 

3.1 

1.5 

2.7 

2.16 

35.19 4.2 55 

10.70 2.1 21.18 

23.93 3.6 47.83 

19.24 3.01 35.3 

An examination of the information in this table 

suggests the following conclusions. 

(a) Teachers of mathematics in Area A are more 

qualified, in terms of average number of credits, at all 

three grade levels. A greater percentage of these teachers 

have four or more credits in the subject field they 

are teaching; namely mathematics. 

(b) Teachers with less than ten years experience 

constitute the bulk of the teaching group. 

It would appear from these observations that the 

schools in Area A have attracted more qualified teachers 

in the field of mathematics. 

1.1 

0.6 

0. 9 

0.85 
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2. The Qualifications of Physics Teachers 

TABLE 48 

A Statistical Comparison of the Qualifications of 
Physics Teachers in the Pilot Area and Area A, 

for the School Year 1965-66 

PILOT AREA AREA A 

Avg. No. % Teachers Avg. No. % Teachers Difference 

Grade 
Level 
One 

Grade 
Level 
Two 

Grade 
Level 
Three 

All gr. 
Levels 

of with 4 or 
Credits more credits 

1.9 13.79 

1.7 0 

2. 7 28.58 

1.9 14.08 

of with 4 or in Avg. 
Credits more .credits Credits 

2. 9 27.07 1.0 

1.2 0 0.5 

2.0 0 0.7 

2.6 21.66 0. 7 

The following observations can be made from the tables for 

each area. 

(a) The teachers of grade level one, which constitute 

approximately eighty percent of all teachers in each area, 

are more qualified in Area A. The difference in average 

credits of 1 is significant. 

(b) The teachers in grade level two and grade level 

three which constitute twenty percent of the teachers in each 

area are more qualified in the Pilot Area. 

(c) A greater percentage of teachers in Area A have 

four or more credits at grade level one. This difference 

is significant because this trend is maintained when the 

averages are examined for the combined grade levels. 

The small number of teachers instructing in grade level 

two and grade level three relative to the total number 
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of teachers in each area reduces the significance of the 

increased qualifications of teachers of the Pilot Area at 

these grade levels. A consideration of the average number 

of credits for all grade levels and the percentage of 

teachers with four or more credits in this category indicate 

that Area A has a slight advantage in terms of the 

qualifications of physics teachers. 

3. Qualifications of Chemistry Teachers 

TABLE 49 
A Statistical Comparison of the Qualifications of 

Chemistry Teachers in the Pilot Area and Area A, 
for the School Year 1965-66 

PILOT AREA AREA A 

Avg. No. % Teachers Avg. No. % Teachers Difference 

Grade 
Level 
One 

Grade 
Level 
Two 

Grade 
Level 
Three 

All gr. 
Levels 

of 
Credits 

3.4 

2.0 

2. 8 

3. 2 

with 4 or of with 4 or 
more credits Credits mo.re .credits 

39.9 3. 3 
I 

30.4 

0 1.0 0 

33.32 2. 6 20 

36.1 2.9 30.9 

The information contained in this table suggests the 

following points. 

(a) Chemistry teachers in the Pilot Area have more 

credits in this subject in all three grade levels. This 

advantage is marginal in grade level one and grade level 

three. 

(b) A greater percentag~ of the teachers in the Pilot 

Area have four more credits in chemistry at university. 

Examination of any one grade level does not suggest 

in Avg. 
Credits 

0.1 

1.0 

0.2 

0.3 
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that the Pilot Area possesses more highly qualified teachers 

in chemistry because in many cases the differences are 

marginal. Consideration of all categories, as a whole, 

however, suggest that chemistry teachers in the Pilot 

Area have obtained more university credits in this subject. 

4. Qualifications of Biology Teachers 

TABLE 50 
A Statistical Comparison of the Qualifications of 

Biology Teachers in the Pilot Area and Area A, 
for the School Year 1965-66 

PILOT AREA AREA A 

Avg. No. % Teachers Avg. No. % Teachers Difference 

Grade 
Level 
One 

Grade 
Level 
Two 

Grade 
Level 
Three 

All gr. 
Levels 

of 
Credits 

3. 8 

1.8 

0.4 

2. 7 

with 4 or 
more credits 

45 

15.38 

0 

28.95 

of with 4 or 
Credits more credits. 

4.2 60 

1. 3 8.33 

6.0 80 

3.6 47.62 

The comparative data in this table shows distinct 

differences in the qualifications of biology teachers. 

in Avg. No. 
of Credits 

0.4 

0.5 

5.6 

0.9 

(b) Biology teachers of grade level one and grade level 

two in Area A have obtained more university credits in 

this subject than similar teachers in the Pilot Area. 

The average number of credits for teachers of all grade 

levels is substantially higher in Area A although there 
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is a disparity in grade level two. 

(b) There are considerably more teachers in Area A 

that have obtained four or more credits in this subject. 

Cc) The majority of teachers in both areas having been 

employed in this profession for a period less than ten 

years. 

(d) The teachers with the larger number of credits in 

both areas have been teaching for a relatively short period 

of time. 

The differences revealed in this comparison place 

the teachers in the Pilot Area at a slight disadvantage 

in terms of the number of university credits in this 

subject. 

Two general conclusions can be formulated regarding 

the qualifications of science teachers in the areas 

compared. 

1. The small differences in the number of university 

credits in any one science subject would not represent a 

distinct advantage for any one area. The marginal 

advantages of Area A in the fields of mathematics, physics 

and biology, which constitute seventy-five percent of 

the science subjects, is a factor, however, that cannot 

be disregarded. This factor, evaluated in it's proper 

perspective, does indicate a favorable trend towards the 

qualifications possessed by science teachers in Area A. 
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2. The younger element of the teaching profession 

appears to be concentrated in the field of science in 

both areas which have been studied. 

(e) THE SUCCESS OF SCIENCE STUDENTS IN 
PROVINCIAL EXAMINATIONS IN GRADES 11 AND 12 

Any statistical analysis involving masses of numbers 

is susceptible to possible errors which could influence the 

final results. There are two factors which are noteworthy 

of consideration. 

1. A greater number of students wrote examinations in 

the Pilot Area enhancing the possibility of additional 

students failing the exams in any one subject. 

2. The number of failures in each subject was totalled 

for each minute sheet provided by the Department of 

Education. Errors in these additions would alter the 

percentage pass rate in any one subject. 

To facilitate the comparison of each area under 

consideration the following tables were extracted from 

the information provided in the initial tables. 

TABLE 51 

The differences in the percentage pass rate in provincial 
examinations in Grade XI science subjects in the 

Pilot Area and Area A, for the school year 1964-65 

PILOT AREA AREA A 
GRADE XI Pass Rate Pass Rate Di.f .ference in Percent -
Chemistry 69.l 70.3 1.2 

Physics 80.3 82.2 1.9 

Algebra 73.0 66.6 6.4 

Geometry 59.1 67.4 8.3 

I 
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TABLE 52 

The differences in the percentage pass rate in provincial 
examinations in Grade XII science subjects in the 

Pilot Area and Area A, for the school year 1964-65 

PILOT AREA AREA A 

GRADE XII Pass Rate Pass Rate Difference in Percent 

Chemistry 77.2 80.7 3 . 5 

Physics 76.0 82.6 6. 6 

Biology 9 3. 2 96.4 3. 2 

Geology 66.6 6 9. 8 3.2 

Algebra 70.6 69.7 0.9 

Geometry 74.1 75.6 1.5 

Students in the Pilot Area were less successful in 

three subjects; Chemistry, Physics and Geometry. The 

deviation in the percentage differences in chemistry and 

physics is not significant enough to warrant any comment. 

There are noticeable differences in percentages for 

algebra and geometry. The students in the Pilot Area appear 

to have been more successful in algebra while Area A 

appeared to excel in geometry. 

The significance of this data does not reside within 

the magnitude of the percentage differences but rather the 

trend which is portrayed. The students in Area A were 

more successful in seventy-five percent of the science 

subjects examined at this grade level. 

The differences in the percentage pass rate recorded 



in the comparison for Grade 12 reveals more marked 

differences. 
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First, students in Area A have been more successful 

in 83.3% or five of the six science subjects in the 

grade 12 curriculum. 

Secondly, the differences in the percentage pass 

rate for each subject are more meaningful. 

The general trend evident in the combined grades would 

suggest that on an average basis science students in Area 

A have been more successful in provincial examinations 

than students in the Pilot Area. 

A reservation must be attached to this conclusion. 

The differences are not sufficiently acute to suggest a 

vast ~uperiority of science students in Area A. An 

evaluation of the general academic performance of students 

in both areas would be necessary before any specific 

conclusions could be stated. 
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CHAPTER VII 

A Comparison of Science Education in Grades 

10-12 between the Pilot Area and Area B 

(a) THE ENROLMENT IN SCIENCE SUBJECTS 

The trend in student enrolment in the sciences 

in Area B follows a pattern similar to the Pilot Area in 

grades 10 and 11. Science and mathematics are the first 

two elective choices of the majority of students in these 

grades. In grade 12, mathematics is the first elective 

choice of most students in both areas. Chemistry and 

physics are the third and fourth elective choices of the 

majority of students in Area B while chemistry, french and 

physics follow mathematics as the elective choices of , 

students in the Pilot Area. 

An examination of the enrolment figures for the 

general program would appear to indicate that more 

emphasis is placed on this program in the schools of the 

Pilot Area. Sixteen percent of grade 10 students in the 

Pilot Area are enroled in the general program while only 

four percent are enroled in the same program in Area B. 

Table 53 indicates the reduction in student enrolment 

in grades 10 to 12 inclusive. 

lj 



125. 

TABLE 53 

The percentage of students withdrawing from school at the 
end of Grade X and XI in the Pilot Area and Area B, for 

the school year 1964-65 

Grade X 

Grade XI 

Grade XII 

PILOT AREA 

Enrolment 

5057 

4364 

2085 

Percentage 
Loss 

13.7 

58.8 

AREA B 

Enrolment 

1858 

1558 

850 

Percentage 
Loss 

16.2 

54.3 

The student retention rate is higher in Grade 11 

in the Pilot Area than Area B with a reversal of trend 

evident in Grade 12. 

(b) THE DISTRIBUTION OF SUBJECT TIME 
BETWEEN THE PILOT AREA AND AREA B 

Each area is considerably above the time allotment 

suggested for the various science subjects at each grade 

level. Some variations within these subjects can be 
, 

noted in each area. More time is devoted to mathematics in 

all three grade levels in the Pilot Area. General Science 

in grades 10 and 11 and chemistry, physics and biology in 

grade 12 have more generous time allotments in Area B. 

The presence of only four schools in Area B influences the 

average time in minutes. Queen Elizabeth High School in 

Halifax allocates 135 minutes per week for each science 

subject in grade 12 while the remaining three schools allocate 

• ~ 

r 



126. 

over 200 minutes to each of these subjects. With a larger 

sampling of schools showing the same distribution of 

time, the average would have been considerably higher 

than 194 minutes. 

(c) THE LABORATORY FACILITIES AVAILABLE 
FOR THE TEACHING OF SCIENCE 

The laboratory facilities available for the teaching 

of chemistry reveal distinct differences between the 

Pilot Area and Area B. 

1. All schools in Area Bare equipped with running 

water and gas at each desk, a fume cabinet, chemical 

stockroom and adequate balances. 

2. The basic equipment in each school in Area Bis 

adequate for the various laboratory programs and the audio­

visual aids are adequate in 75 percent of the schools. 

3. Each school in Area B has a laboratory used 

exclusively for instruction in chemistry. 

4. Considerably more time is devoted to laboratory 

experiments in grade 12. The Pilot Area allocates slightly 

more time to their grade 11 laboratory program. 

5. A maximum of two students work at each laboratory 

station in Area B. Approximately three students perform 

the required experiments at each laboratory station in 

the Pilot Area. 

Schools in Area B appear to offer more adequate 

laboratory facilities for their students in grade 11 
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and 12. The large student enrolment in the schools of 

Area B ensures maximum use of these facilities. The 

smaller classes in the schools of the Pilot Area necessitate 

the use of these facilities for other laboratory programs. 

An analysis of the laboratory facilities available 

for the teaching of physics indicate that the schools in 

Area Bare equipped to provide a more complete laboratory 

program to their students than the schools of the Pilot 

Area. The following points support this contention. 

1. The laboratories in Area Bare used more exclusively 

for the teaching of physics enabling these schools to 

avoid running experiments concurrently. 

2. Students in Area Bare given more time to complete 

' 
their ~xperiments in grade 12 and fewer students are 

working at each laboratory station in grade 11. 

3. The equipme~t is much more adequate in the schools 

of Area Band instruments widely used in the program are 

more plentiful enabling greater student involvement in 

each experiment. 

4. Substantially more time is devoted to the laboratory 

program in grade 12 in Area B. 

A comparison of the biology laboratory facilities 

reveals the following differences which are listed in 

tabular form. 



PILOT AREA 

1. More schools are capable of 1. 
offering a new biology 
course in grade 11 · 

2. Fewer additional facilities 2. 
are required in chemistry, 
physics and biology 
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AREA B 

Fewer students are 
working on an experiment 
at each station 

Considerably more time 
is spent on laboratory 
experiments 

The differences in biology facilities in each area 

permits the formulation of certain general conclusions. 

1. The smaller number of students working at each 

laboratory station and the additional time allocated for each 

laboratory period enables each student in Area B to devote 

more individual attention to each experiment. 

2. The present facilities in the schools of the Pilot 

Area could accomodate the demands of an inereased student 

enrolment in the sciences more adequately than schools in 

Area B. 
I 

3. The schools in Area B provide their students with 

more laboratory equipment in biology. Individual laboratory 

classes have larger enrolments in Area Band quantitatively 

more equipment fs required. However, the greater diversity 

of biological equipment available in the schools of Area B 

signifies that a more varied laboratory program is possible. 

Certain general similarities and differences can be 

noted in the science laboratory facilities available in the 

Pilot Area and these facilities available in the other areas 

which have been studied. 



129. 

1. The need for additional laboratory facilities is 

a common requirement for all areas. This need is most 

immediate in Area B. 

2. Larger groups of students participate in individual 

experiments at each laboratory station in the Pilot Area. 

3. The Pilot Area devotes the least amount of time in 

minutes per week to its laboratory program. 

4. The schools in Area B possess the better equipped 

laboratories and can administer a more varied laboratory 

program. 

(d) THE QUALIFICATION OF SCIENCE TEACHERS 

The qualifications of teachers in each science subject 

will be discussed separately. The comparison will follow 

a similar pattern to the qualifications of science teachers 

in Chapter VI. 

1. The Qualifications of Mathematics Teachers 

TABLE 54 

A statistical comparison of the Qualifications of Mathematics 
Teachers in the Pilot Area and Area B, for the school 

year 1965-66 

PILOT AREA AREA B 

Avg. No. % Teachers Avg. No. % Teachers Difference 

Grade 
Level 
One 

Grade 
Level 
Three 

Grade 
Level 
Three 

All gr. 
Levels 

of 
Credits 

3.1 

1.5 

2.7 

2.16 

with 4 or 
more credits 

35.19 

10.70 

23.93 

19.24 

of with 4 or in Avg. No. 
Credits. more credits. of .credits 

5. 3 62.5 2.2 

2.4 22.91 0. 9 

4.9 70.56 2. 2 

3.26 38.88 1.10 
L 
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The teachers in the schools of Area B possess higher 

qualifications in mathematics at all three grade levels. 

The most noticeable differences are located in grade level 

one and grade level three. At these grade levels, teachers 

in Area B have been credited with two more university courses 

in mathematics than teachers of this subject in the Pilot 

Area. Similarily, the significant differences in the 

percentage of teachers who have completed four or more 

university courses in this subject, reinforces the 

conclusion that teachers in Area Bare more qualified in 

this subject field. 

2. Qualifications of Physics Teachers 

TABLE 55 

A statistical comparison of the Qualifications of Physics 
Teachers in the Pilot Area and Area B, for the 

school year 1965-66 

PILOT AREA AREA B 

Avg. No. % Teachers Avg. No. % Teachers Difference 
of with 4 or of with 4 or in Avg .. No. 

Grade 
Level 
One 

Grade 
Level 
Two 

Grade 
Level 
Three 

All gr. 
Levels 

Credits 

1. 9 

1. 7 

2.7 

1. 9 

more credits 

13.8 

0 

28.6 

14.1 

Credits more credi.t s of .c .redit s 

2.3 20 0.4 

2. 8 25 1.1 

2.0 33.3 0.7 

2. 3 23.5 0.4 

Certain generalizations are possible from the data provided 

in Table 55. 
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(a) Marginal differences in the average number of 

credits in the first two grade levels favor physics teachers 

in Area B. The situation is reversed in grade level three; 

physics teachers in Area B possesses fewer university 

credits than parent teachers in the Pilot Area. 

(b) The majority of teachers in both areas have 

been teaching £or less than ten years. 

3. Qualifications of Chemistry Teachers 

TABLE 56 

A statistical comparison of the Qualifications of 
Chemistry Teachers in the Pilot Area and Area B, 

for the school year 1965-66 

PILOT AREA AREA B 

Avg. No. % Teachers Avg. No. % Teachers Difference 
of with 4 or of with 4 or in Avg. No. 

Grade 
Level 
One 

Grade 
Level 
Two 

Grade 
Level 
Three 

All gr. 
Levels 

Credits more credits 

3.4 39.9 

2.0 0 

2. 8 33.3 

3.2 36.1 

Credits more credits of Credits 

4.9 64.2 1.5 

3. 8 50 1.8 

7.0 100 4.2 

4.8 63.2 1.6 

The results of the comparison in Table 56 could support the 

contention that teachers in Area Bare more highly qualified in 

this subject. There are two reasons for this statement. 

1. Chemistry teachers in the Pilot Area possess fewer 

university credits in each grade level which was examined. 

2. The differences in the average number of credits at 
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each grade level as well as the differences for the combined 

grades are large enough to be meaningful. 

4. Qualifications of Biology Teachers 

TABLE 57 

A statistical comparison of the Qualifications of 
Biology Teachers in the Pilot Area and Area B, 

· for the school year 1965-66 

PILOT AREA AREA B 

Avg. No. 
of 

Credits 

% Teachers 
with 4 or 
more credits 

Avg. No. 
of 

Credits 

% Teachers Difference 
with 4 or in Avg. No. 
more credits .of credits 

Grade 
Level 3. 8 45 6.2 100 2.4 
One 

Grade 
Level 1.8 15.38 4.0 50 2. 2 
Two 

Grade 
Level 0.4 0 8. 0 100 7.6 
Three 

All gr. 2. 7 28.95 6.1 88.9 3.4 
Levels 

The differences in the qualifications of science teachers 

in each area is most acute and widespread in the field of 

biology. It is apparent from the data in Table 57 that 

biology teachers in the Pilot Area possess lower qualifications 

in all grade levels regardless of the selected category. 

A brief summary of the qualifications of science teachers 

is necessary to complete this study. 

1. The schools in Area B have been able to attract more 

highly qualified science teachers. In the fields of chemistry, 

mathematics and biology, the credentials of these teachers are 

most apparent. 

r 
1! 
l 
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2. An examination of teacher qualifications in Area A 

and Area B was not included in this comparative study; because 

the author did not feel it would serve any useful function. 

In a general sense, teacher qualifications are more satisfactory 

in Area B, providing the following qualifications are inserted. 

1. The gap in the average number of credits in chemistry, 

biology and mathematics between these areas is diminished in 

magnitude. 

2. Physics teachers in Area B have fewer credits in this 

subject than teachers in Area A. 

(e) THE SUCCESS OF SCIENCE STUDENTS IN PROVINCIAL 
EXAMINATIONS IN GRADES 11 AND 12 

The percentage of students who were successful in each 

of the . science subjects in the provincial exams are represented 

for each area in Table 58. 

TABLE 58 

The differences in the percentage pass rate in provincial 
examinations in Grade XI science subjects in the Pilot 

Area and Area B, for the school year 1964-65 

PILOT AREA AREA B 

Grade XI Pass Rate in% Pass Rate in % Di.fference .in Percent 

Chemistry 69.1 78.5 9.4 

Physics 80.3 90.l 9. 8 

Algebra 73.0 70.8 2. 2 

Geometry 59.1 62.8 .3.7 

' Ii 
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TABLE 59 

The differences in the percentage pass rate in provincial 
examinations in Grade XII science subjects in the Pilot 

Area and Area B, for the school year 1964-65 

PILOT AREA AREA B 

Grade XII 
Pass Rate in% Pass Rate in% Difference in Percent 

Chemistry 77.2 88.6 11.4 

Physics 76.0 89.1 13.1 

Biology 93.2 93.9 0.7 

Geology 66.6 59.9 6. 7 

Algebra 70.6 76.8 6. 2 

Geometry 74.1 84.3 10.2 

An analysis of this table reveals significant differences 

in the success of science students in each area. 

1. Grade 11 students in Area B have achieved more 

satisfactory results in seventy-five percent of the science 

subjects. The difference in the percentages for chemistry 

and physics, in particular, suggest that students in Area B 

have achieved greater success in these subject fields. 

2. Science students in grade 12 in Area B have merited 

a higher percentage pass standing in 83.3 percent of the 

subjects recorded in these tables. The differences are more 

widespread in all cases. The superiority in chemistry and 

physics in the previous grade has been maintained and increased 

at this grade level. Students of the Pilot Area achieved 

greater success than their counterparts in Algebra in 

Grade 11. However this success is reversed in Grade 12, 
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with students in Area B obtaining more satisfactory results 

in both algebra and geometry. 

3. The total performance of science students in Area 

Bin provincial examinations suggests a level of success 

which is markedly superior to the results achieved by 

students in the Pilot Area. 

The discussion would not be complete without a 

comparison of Area A and Area B. 

TABLE 60 

The differences in the percentage pass rate in provincial 
examinations in Grade XI science subjects in the Area A 

and Area B for the school year 1964-65 

AREA A AREA B Grade XI Pass Rate Pass Rate Difference in Percent 

Chemistry 70.3 78.5 

Physics 82.2 90.1 

Algebra 66.6 70.8 

Geometry 67.4 62.8 

TABLE 61 

The differences in the percentage pass rate in provincial 
examinations in Grade XII science subjects in the Area A 

and Area B for the school year 1964-65 

AREA A AREA B 

8.2 

7. 9 

4.2 

4.6 

Grade XII Pass Rate Pass Rate Diff erenc.e .in Percent 
- -- - - - - --- --- ---

Chemistry 80.7 88.6 7. 9 

Physics 82.6 89.1 6. 5 

Biology 96.4 93.9 ~ 2.5 

Geology 69.8 59.9 9. 9 

Algebra 69.7 76.8 7.1 

Geometry 75.6 84.3 8.7 
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Tables 60-61 indicate that students in Area B have 

been more successful in 75 percent of the science subjects 

in grade 11 and 66.6 percent of the subjects in grade 12. 

Chemistry and physics in grade 11 and 12 and mathematics 

in grade 12 are the subjects in which science students in 

Area B have achieved the greatest success. 

The performance of the science students in Area 

B generally would suggest a higher levelof success than 

the science students in the Pilot Area or Area A. 

" I 



PART III 

AN INTERPRETATION OF THE SIMILARITIES AND DIFFERENCES 
IN SCIENCE EDUCATION IN THE PILOT AREA AS 

REVEALED IN THE COMPARATIVE APPROACH 
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CHAPTER VIII 

Factors which Influence and Account for the 

Similarities and Differences revealed 

in the Comparative Approach 

The discovery of basic similarities and differences 

between the Pilot Area, Area A and Area Blacks meaning 

unless factors can be isolated which influence and account 

for · these similarities and differences. An attempt will be 

made in this chapter to offer reasons for the existence of 

certain trends in subject enrolment, distribution of subject 

time, laboratory facilities, teacher qualifications and 

provincial examination results. Each of these headings 

will be examined separately. 

1. ENROLMENT IN SCIENCE SUBJECTS 

Data revealed in preliminary chapters suggests that the 

vast majority of students in each area under study were 

selecting mathematics and science subjects as their chief 

elective choices in grade 11 and 12. Two possible reasons 

may be offered to explain this trend. 

Firstly, most post-high school programs insist upon a 

general mathematics and science background as a basic entrance 

requirement. 
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Secondly, a student enroled in the academic program 

has a limited choice of elective subjects in many schools. 

Consequently, science subjects must necessarily form part 

of their elective choices. Limited elective choices in some 

schools is due to the fact that these schools do not support 

a large student population and cannot afford to hire the 

necessary specialist teachers for these elective subjects. 

In many cases schools cannot attract specialist teachers in 

certain subjects to a particular area and are forced to 

remove certain elective choices from their academic program. 

A second general observation which can be made concerning 

all three areas of study is the significant drop-out rate 

at the termination of the grade 11 program. Approximately 

fifty .percent or more of all students in grade 11, in the 

academic year 1965-66, did not return to complete the grade 

12 program. 

There are several factors which may account for this 

loss in student potential. 

1. The majority of universities in the Maritimes will 

accept grade 11 matriculation as the prerequisite for 

entrance to undergraduate degree courses. Many students, 

for this reason, will leave high school at the end of 

grade 11 and proceed directly to university. 

An examination of enrolment statistics in grades 11 

and 12 revealed that the drop-out rate in Area Bat the 
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end of grade 11 was the lowest of all areas considered. 

Possibly the fact that universities in the Halifax-Dartmouth 

area require successful completion of grade 12 as the 

entrance requirement may partially account for the lower 

drop-out figures in this area. 

2. Students who, for one reason or another, do not 

proceed to university constitute the majority of students 

in grade 12. Some post-high school training programs 

only require a grade 11 certificate. Students in this 

category would contribute to the reduced enrolment in 

grade 12. 

There are many students in this group who leave 

school at the end of grade 11 due to a lack of interest 

in the_ academic program. Educators today are conscious 

of this fact. The general, occupational and modified programs 

have been introduced into the Nova Scotia school system in , 
an attempt to offer programs which will accomodate the needs 

and interests of students whose abilities are not directed towards 

the normal academic program. Unfortunately these programs 

have not been incorporated into the curriculum of many 

schools in the Pilot Area or Area A; judging from the 

statistics which were presented earlier. 

General, occupational and modified programs, for example, 

stress the practical aspect of science rather than abstract 

theoretical concepts which are beyond the mental capacity 

~ 
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of many students. The following statement summarizes the 

objective of these programs. "The subject matter should 

be drawn mainly from physics, chemistry and biology, the 

several branches being co-ordinated as far as possible. 

Local conditions and interests may suggest the inclusion of 

other branches such as geology and astronomy. At each 

stage the study of everyday applications of scientific 

principles should constitute an important feature. A 

course on these lines leading to some understanding of 

natural phenomena and of the ways in which man has applied 

his scientific knowledge, and to some study of man as a 

physical organism would meet the education requirements of 

all pupils".s 

2. THE DISTRIBUTION OF SUBJECT TIME 

The limited information which was obtained concerning 

the time allocated to science subjects wit hin the curriculum 

indicated that the vast majority of schools in each area 

exceeded the suggested minimum time allocations of the 

Department of Education. The Pilot Area, in general, appeared 

to devote less time to science subjects than the other areas 

which were considered. The discrepancies which were noted 

in the examination of subject time distribution can be 

attributed to several possible factors. 

5 Science in Secondary Schools, (Edinburgh: His Majesty's 
Stationery Office, 1951). 
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1. The diversity of the present academic program 
places a premium on the number of periods per 
week that can be accomodated for each subject 
in the time table of a particular school. 

The Education Act of Nova Scotia stipulates that there 

shall be five hours of teaching in each classroom in each 

school day and the number of school days shall not exceed 

190. A school board may direct that not more than six 

hours of teaching shall be provided on each school day 

in any classroom. Examination of time tables submitted by 

various schools suggests that the average school day 

consists of five hours of teaching which if segmented into 

periods would provide seven forty minute periods each day 

or thirty-five periods per week. A minimum of five subjects 

constitutes a year's work in the higher school grades which 

would allow seven periods per week for each subject. However 

this period allotment is not feasible in the normal curriculum 

today because students can choose from seven or eight subjects. 

In some cases a student may decide to increase his subject 

load by enroling in six or possibly seven subjects in order 

to meet the requirements of his future educational endeavours. 

The administrator who is constructing the time table must 

consider the equal distribution of subject time for each 

teacher and ensure that the scheduling of any subject does 

not overlap with the subject teacher's individual time table. 

The net effect of such practices is a limiting of the 

number of periods which can be allocated for each subject. 
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The extent of this limiting factor will depend upon the 

diversity of the curriculum offerings and the individual 

qualifications of teachers in any given area. 

2. Schools have developed practices which have 
derived from the individual needs of their pupils 

There are many schools in Nova Scotia which allocate one 

or two periods each week for an assembly where the school 

usually meets as a body. Special speakers, student council 

representatives and other individuals may address the 

student body. The extra-curricular business as well as 

the in-school training programs which characterize high 

schools in Nova Scotia today have required the insertion of 

assembly periods in the regular time table. The majority 

of schools offer a physical education program which usually 

absorbs one or two periods each week during the regular 

school time. Assemblies, physical education and other 

activities further reduce the number of periods which are 

available for the regular academic program. 

-
3. The effect of pressures of individual teachers 

for additional time allocation in particular subjects 

The opinions of experienced teachers actively engaged in 

the profession for many years can exert a strong influence 

upon the decisions which are made by the principal of a 

school. The assessment of a teacher's ability is dete.rmined, 

rightly or wrongly, in grade 11 and 12, by the number of 

~ 
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students that pass or fail the provincial examinations in 

the teacher's subject or subjects. A teacher in this position 

will strive to obtain the maximum number of periods possible 

in his subject to enhance the likelihood of student success 

in that subject in provincial examinations. A teacher who 

is new to the profession or has been teaching for a 

relatively short period of time may discover that a barrier 

exists which prevents his opinions and suggestions carrying 

as equal a weight as the opinions and suggestions of more 

experienced teachers. The ultimate decision reached by the 

principal often, reflects the ideas generated by the more 

experienced teachers. In this context, experienced teachers 

may be able to obtain additional periods in their subject 

field whether it be a science or arts related subject. Some 

principals may be partial to the subjects which are related 

to the humanities rather than the sciences for a specific 

variety of reasons. A principal may have been educated in an 

environment in which science was not stressed; consequently, 

he may display a disinterest or ignorance in science subjects. 

3. THE LABORATORY FACILITIES USED FOR THE 
TEACHING OF SCIENCE 

The similarities that exist in laboratory facilities for 

the three areas which have been considered can be summarized 

briefly. 

(a) Laboratories are being used for the teaching of more 
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than one science subject. In particular, many of the schools 

in each area use one laboratory to conduct both physics 

and chemistry experimentation. The lack of adequate facilities 

in each science subject is reflected by the urgent need for 

additional laboratory facilities in many schools of each 

area. 

(b) Laboratories in the Pilot Area and Area A, in general, 

are inadequately stocked with the necessary equipment to 

conduct the laboratory program. The schools in Area B 

appear to satisfy these requirements in most cases but there 

are shortages of certain kinds of equipment in some science 

laboratories. 

School boards in Nova Scotia as well as elsewhere in 

Canada and the United States are faced with three basic 

problems in providing adequate laboratory facilities. 

1. The rapidly expanding school population has 

increased the demand for additional classroom 

and laboratory facilities 

2. The spiralling cost of living index has increased 

the cost of physical plant facilities 

3. Scientific equipment is expensive to purchase 

All of these factors must be carefully considered by 

a school board that operates on a predetermined budget. 

If the budget is exceeded, the taxpayers may be faced with 

an increased tax assessment. Any municipal government must 

carefully consider the political consequences of such action. 
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The net result on the school system is an inertia among 

school boards to satisfy the immediate needs of the school 

system. Maximum use is made of existing facilities 

resulting in larger classes using each laboratory. A 

laboratory, unlike an additional classroom, must contain 

intricate plumbing and gas connections which become costly 

items. In addition, the expense of stocking the laboratory 

with adequate equipment for an average class of 36 students 

must also be included in the total laboratory costs. A 

problem which is common to Area A and the Pilot Area and to 

a lesser extent in Area Bis the inadequate stock of required 

laboratory equipment. The laboratory facilities, when 

initially constructed, probably satisfied the original needs 

of the. school population. In subsequent years as the 

number of students increased, the supply of equipment became 

inadequate. Most high school laboratories are alloted a 

small sum of money each year to replenish used and broken 

equipment and restock used chemicals or animal specimens. In 

most cases, all of the budget is expended for the above purpose 

and no money remains to purchase new equipment and supplies 

for the increased numbers of students in the laboratory 

the following year. The only way money could be made 

available for this purpose would be an increase in budgetary 

allotment or expenses claimed for capital expenditures on 

new laboratory construction. 
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Certain differences have been noted in the laboratory 

facilities offered in each area. 

- The most apparent difference is the large number of 

students operating at each laboratory station in the Pilot 

Area relative to the other areas which were considered. 

The reasons for this difference is not readily apparent 

upon examination of the number of students enroled in 

each science subject in the schools of the Pilot Area. The 

data supplied for laboratory facilities does not indicate 

a serious need for additional facilities if related to 

laboratories in Area A and Area B. 

Surface analysis would indicate that fewer laboratory 

stations may be present in each laboratory in the Pilot Area; 

forc1ng students to group in larger numbers for experimentation. 

The Pilot Area devotes the least amount of time to 

laboratory experiments in general in gra&es 11 and 12. The 

fact that a larger number of students can work at each desk 

may enable students to complete their experiment in a 

relatively shorter period of time but it is questionable 

whether the students derive max_imum understanding and 

facility in the use of equipment. 

Chemistry and physics laboratories in the Pilot Area 

appear to be more adequately equipped to conduct experimentation 

than laboratories in Area A. However, consideration must 

be given to the fact that fewer students are operating 

at each laboratory desk in Area A. Assuming the laboratories 
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in each area can handle the same number of students, laboratories 

in the Pilot Area would not be required to use as much 

equip~ent as laboratories in Area A. 

The most adequately equipped laboratories are located 

in Area B. Several factors may account for this apparent 

trend. Firstly, each laboratory in Area B may be given 

a larger annual budget than laboratories in the other areas. 

Secondly, additions have been made to some of the high 

schools in Area B. The additional laboratories would allow 

schools to expend monies above the budget allowance as 

capital expenditures. Enrolment increases are less 

pronounced in the other areas and any additional laboratory 

facilities would not be as frequent. Thirdly, numerous 

large -industries and several universities are easily 

accessible to the high schools in Area B. these institutions 

often donate used equipment and supplies to the schools 

enabling these schools to increase the magnitude of their 

stock. 

4. THE QUALIFICATIONS OF SCIENCE TEACHERS 

The comparative study of teacher qualifications in the 

three areas of Nova Scotia revealed certain observations 

relating to the Pilot Area. 

1. Science teachers in the Pilot Area possess fewer 

credits than teachers of Area A in all science subjects 

except chemistry. 
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2. Science teachers in Area B have obtained more 

university credits in all science subjects in comparison to 

teachers in the Pilot Area. 

3. Mathematics, chemistry and biology teachers in 

Area B have obtained more university credits than their 

counterparts in Area A. 

4. The majority of science teachers in all areas in 

Nova Scotia have been employed in the teaching profession 

for less than ten years. 

The lower number of average credits obtained by 

biology, physics and mathematics teachers in the Pilot Area 

could be attributed to several possible factors. Let us 

consider some of these factors. 

· Firstly, the salary scale may influence the number of 

qualified science teachers attracted to a given area. The 

province of Nova Scotia has established a foundation grants 

program to assist any given urban or local school board 

in meeting the costs of education. The foundation grants 

allotment to an area is operated on a cost-sharing basis. 

The percent of the total costs of education in any area 

in Nova Scotia which the provincial government contributes 

is determined by the ability of that area to obtain revenue 

or pay its way. All school boards in Nova Scotia must 

offer a minimum salary scale called "The Foundation 

Scale" which is outlined in Table 62. 
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Nova Scotia Foundation Grant Scale 
Effective August 1, 1966 6 
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Teacher's License Professional Certificate 

Class Class Class Class Class Class Class Class 
4 3 2 1 III II I IA 

Min. 2,200 2,200 2,700 3,600 4,200 5,000 6,200 7,800 

Max. 2,200 3,100 3,900 5,100 6,000 7,400 8,400 9,600 

Incre-
ments 0 150 150 150 180 200 200 200 
/yr. 
-
6 Nova Scotia Teacher's Union, NSTU Economic H~tidbook, 1965, 
p. 5. 

An area which pays above the foundation scale may 

be able to entice more qualified teachers. An examination 

of all the areas in Nova Scotia which pay above the 

foundation scale may reflect the differences in qualifications 

which appear to exist in the Pilot Area in relationship to 

other arects which were studied. 

The following areas in Nova Scotia offer salaries 

above the foundation scale. The difference in the two 

salary scales is given in Table 63. 

TABLE 63 

Salary Scales Above Foundation Scale 7 

1. PILOT AREA TL3 TL2 TLl PC3 PC2 PCl PClA 

Truro Min. 100- 200- 0- 100- 100 
Max. 250 350 50 200 100 100 

Sydney Min. 120- 50- 0 0 0 0 
Max. 1+20 350 0 0 0 0 



Pictou 

Louisburg 

Table 63 (Continued) 

2% over the grant scale. 

$150 above grant. 

150. 

Port Hawkesbury $25 bonus to TL classification and 

$50 bonus to professional certificate 

teachers. 

2. AREA A TL3 TL2 TLl PC3 PC2 PCl 

St. Mary's Min. 250 250 250 300 300 300 
Max. 250 250 250 300 300 300 

Shelburne local experience bonus up to $500 

3 . AREA B TL3 TL2 TLl PC3 PC2 PCl PCIA 

Halifax Min. 400 400 300 300 400 200 0 
Max. 900 900 800 800 800 600 600 

Dartmouth Min. 50 100 100 200 200 0 
Max. 375 475 400 600 800 600 

7Nova Scotia Teacher's Union, NSTU Economic Handbook, 
1965, p. 6. 

Examination of the data in Table 63 reveals the following 

information. 

1. The cities of Halifax and Dartmouth offer the most 

attractive salary scale in Nova Scotia. The higher 

salary scale offered in Area B would partially account 

for the fact that the schools in this area have been 

able to attract more highly qualified science teachers. 

2. Salaries above the foundation scale are principally 

confined to urban areas where sources of revenue are more 

easily obtainable. 
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3. There are five municipalities in the Pilot Area as 

opposed to two in Area A which have been able to offer a 

salary scale which exceeds the basic foundation scale. 

This fact, however, does not appear to offer sufficient 

incentive to attract more highly qualified teachers to 

the Pilot Area than Area A. 

A second factor which could account for lower 

qualifications of science teachers in Area A as well as the 

Pilot Area is the geography of the area. 

Any teacher who is contemplating acceptance of a 

teaching position in a given area will carefully consider 

the social, economic and educational conditions which are 

peculiar to that area. 

·Mention has been made of the fact that laboratory 

facilities and equipment are inadequate in many schools 

of the Pilot Area and Area A. ' 

Such conditions would discourage prospective teachers 

from accepting a position in these schools. At the same 

time, any teacher with a family would want his children 

to have the best education available. In many rural schools, 

a shortage of qualified teachers exists. To ensure continuity 

of education in the area, these school boards are forced to 

fill vacancies by one or all of these methods; contracting 

teachers with lower teaching licenses, or increasing the 

teaching load of the present teachers in the system by 

giving them added subjects in which their background is 
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limited or non-existent. As a parent, a teacher applying for 

a position in this area would probably choose to apply to 

another area where the school system is staffed by more 

competent teachers. Many teachers, on the other hand, do 

not want to reside in an isolated area where the amenities 

of life are scarce. These teachers would prefer to choose 

an urban area where the population has a greater density. 

5. THE SUCCESS OF SCIENCE STUDENTS IN 
PROVINCIAL EXAMINATIONS 

The results of the provincial examinations in Grades 

11 and 12 indicated the following general trends. 

1. Science students in Area B achieved a greater level 

of success in provincial examinations than science students 

in Area A and the Pilot Area. 

2. Science students, in general, in the Pilot Area were 

the least successful in the provincial . examinations. 

The qualifications possessed by science teachers 

in the three areas followed the same general trend that is 

evident for the success achieved by science students in these 

areas in provincial examinations; suggesting a strong correlation 

may exist between these two factors. The correlation which appears 

to exist is worthy of some consideration. The broad general 

nature of the topics discussed in the science subjects offered 

in grades 11 and 12 requires that a teacher instructing 

these subjects possess a broad background in the subject 

field. The teacher who has completed the greatest number 
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of credits in a subject field should be able to adapt most 

readily to problems which may arise in the comprehension of 

this material by students in the classroom. All textbooks 

contain sections which will not discuss a topic in the 

detail required for complete comprehension nor will any 

textbook be free of scientific material which is incorrect. 

The teacher with the higher qualifications in that subject 

should be able to isolate these facts and adapt most readily 

to the situation. These teachers, if given the same group 

of students, should be more successful in obtaining a higher 

level of achievement than teachers that possess lower 

qualifications in that subject. 

The educational background of the parents can influence 

the attitudes and practices of their children who are 

obtaining an education. Assuming the child has the ability 

to achieve satisfactory progress in school, proper 

direction from educated parents can often mean the 

difference between success and failure. The cities of 

Halifax and Dartmouth have the ability to attract educated 

manpower to the area because numerous research centers, 

industries and universities are concentrated within the 

boundaries of this area. An academic atmosphere is more 

likely to be generated in high school students in this 

area than any other area in the province. Environmental 

conditions which promote the proper psychological approach 

to education must influence to some extent the success of 
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these students in examinations. 

Science is a subject, which if exploited adequately, 

can stimulate student interest. The science subject becomes 

more meaningful if the practical and applied aspects of 

the subject are explored. The numerous scientific institutions 

located in the Halifax-Dartmouth area provides teachers with 

an ample opportunity to arrange visits where students can 

observe first-hand the material which may be occupying their 

thoughts in school. Students in other areas of Nova Scotia 

are not blessed with the same opportunities. The distance 

factor in rural areas often impedes the opportunity of 

students to visit areas of scientific interest. 

The account of regional influences in Area B which have 

been mentioned in the previous paragraph may partially 

explain the higher level of success of science students 

in this area in provincial examinations. 

An effort has been made in this study to analyze the 

state of science education in the Pilot Area in an attempt 

to discover whether science students in grades 10 to 12 

were educationally disadvantaged in science. An examination 

of all facets of science education was not attempted 

because research material was limited in this field. 

Consequently, the general conclusions reached in this study 

must be confined to the topics which were considered and 

cannot be generalized to include the whole spectrum of 

science education in the schools of the Pilot Area. However, 
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an attempt has been made in this discussion to establish 

some common ground or tertium comparationis between each 

area in the field of high school science education. The 

fact that all areas face similar problems in adjusting to 

an increase in student enrolment, recruitment of qualified 

teachers, allotment of adequate time for science subjects 

and the improvement of existing laboratory facilities 

ensures enough similarity to make, as George F. Bereday 

would put it, "divergences from the common root meaningful". 8 

The examination of the state of science education 

in the Pilot Area, in the context of this study, suggests 

a general trend which places it in the least favorable 

position of the areas which were considered. The 

significance of this conclusion is not a product of 

the magnitude of the differences in each category but 

rather resides in the fact that these differences were 

repetitious for the majority of categories which were 

evaluated. The marginal differences in most categories 

in Area A provide some ammunition to support the contention 

that many of the counties in this area may require the 

same degree of economic assistance as the designated 

area originally stipulated by the federal government. High 

school science education in Area B appears to occupy a 

more favorable position than Area A because the magnitude 

of the differences in each category are more apparent. 

8 George F. Bereday, Comparitive Method in Education 
(New York: Holt, Rhinehart and Winston Inc., 1964), p. 48. 

/; 
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CHAPTER IX 

Considerations for the Improvement of Science 

Education in the Pilot Area 

Let us re-examine some of the factors which have 

contributed to the discrepancies which now exist in the field 

of high school science and attempt to suggest possible steps 

that could be taken by educational authorities to overcome 

these deficiences. 

Any program of adjustment to meet the challenges of this 

scientific age cannot be implemented effectively without 

some consideration of the common problems which exist in 

Nova Scotia in particular and for that matter in Canada 

as a whole. John J. Goodlad, in reference to the past 

decade of reform in the United States, states: 

''Tens of thousands of schools have been scarcely 

touched or not touched at all, especially in areas 

of very sparse population. Tens of thousands of 

teachers have had little opportunity to realize 

what advances in knowledge and changes in subject 

fields mean for them. Tens of thousands hold 

emergency certificates or teach subjects other than 

those in which they were prepared. Surburban schools 

with their ability to provide resources for in-science 

education and for attracting qualified teachers, 
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have fared better by comparison". 9 

The gaps between the haves and the have-nots is apparent 

from previous examination of the state of science education 

in Area Bin relationship to the other areas of Nova Scotia. 

The existence of smaller school units in many of the 

rural area in Nova Scotia has affected the quality of 

education that rural students obtain. James B. Conant, 

under a grant from the Carnegie Corporation, made a study 

in 1957 of the immediate problems facing the American 

high schools. After visiting different schools in the 

United States, he concluded. 

"I am convinced small high schools (those with graduating 

classes less than one hundred) can be satisfactory only 

at exorbitant expense. It will be a rare district where more 

than twenty-five percent of a high school class can study 

with profit, grade 12 mathematics, physics and a foreign 

language for four years (assuming that standards are 

maintained)". Dr. Conant lists the basic disadvantages of 

these small high schools. 

1. There are a small number of students in any 

specialized subject, which means that it would be 

extremely expensive to obtain teachers for these 

subjects. 

2. Local districts cannot afford to provide adequate 

laboratory facilities to support a few students 

9J. I. Goodlad, "School Curriculum Reform in the United States 11
• 

(New York, The Fund for the Advancement of Education, 1963), 
p. 10. 
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3. Wide academic programs are unlikely to be offered 

in schools where the academically talented are 

few in number 

He proposes the elimination of the small high school 

and a district reorganization to establish larger school 

units. The province of Nova Scotia is attempting to 

eliminate the smaller schools and establish larger regional 

high schools to improve the quality of teaching. However 

this reorganization of the school unit is proceeding slowly 

in rural areas in Nova Scotia because the districts concerned 

cannot agree upon the location of the larger school unit 

and in addition the radius that a larger school unit 

serves present difficulties in the transportation of students 

if the area is sparsely populated. 

The discrepancies in science teacher qualifications from 

area to area in the province poses a serr ous problem for 

educators. There are many reasons why the high schools are 

not attracting qualified science teachers bu the chief 

consideration is the present teachers salary scale. The 

salaries of high school science teachers are not competitive 

with those of industry and secondly industry offers better 

facilities and equipment for the prospective graduate. In 

order to attract a portion of the graduating classes in science, 

the high schools must increase the present scale and offer 

bonuses for teaching at the senior high school level. 

This could be achieved by issuing specialist licenses with 
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higher renumerations to graduates who have majored in a 

subject field taught at the high school level. However, 

this could not be made realistic unless the provincial 

government provided subsidies to local school boards since 

these boards cannot presently meet the costs of education. 

A further inducement could be the offering of teaching 

scholarships to prospective major and honor's students in 

science. Consideration, however, must be given to the 

problem of improving the present qualifications of the high 

school teaching force in science. The Department of Education 

in Nova Scotia has recently introduced a four year block 

program in science to familiarize teachers with the new 

American programmes in the sciences and at the same time 

give ~hem an opportunity to raise their teaching license. 

However, very few teachers judging by the poor attendance in 

1965, have taken advantage of this opportunity. This lack , 
of initiative on the part of teachers to improve their 

qualifications is borne out in a survey carried out in 1962 

by the Chemical Institute of Canada on the qualifications of 

chemistry teachers in the Maritime provinces. In its' report 

it stated "less than one-third of the teachers have taken a 

refresher course in chemistry since graduation and only 19% 

of those having taught chemistry for ten years or more in 

high school. 11 1° It would appear evident that if this 

10 B. T. Newbold, The Qualifications of High School Chemist~y 
Teachers in the Maritimes (Chemical Institute of Canada, 
1963), p. 6. 
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trend continues, students are going to find it increasingly 

difficult to adjust to university courses in this subject. 

The university, being the center of research and learning, 

must attempt to keep abreast of new discoveries and ideas. 

It is imperative that the teacher familiarize himself with 

these advances by keeping in close contact with university 

life. This can only be achieved by taking refresher courses 

at university during periodic intervals. Professor Fehr 

of Columbia University had this idea in mind when he stated 

"Every high school teacher of mathematics should plan a 

periodic return to the University Campus. After nine years 

at most perhaps four years at least, of full-time teaching 

the teacher should return to the college classroom. Here 

he should take specially prepared courses 'and a seminar on 

mathematics and the methods and materials for teaching 

mathematics that will bring him to the forefront in research 

and knowledge related to his profession. This return to 

the University graduate school should not be conceived as a 

sabbatical leave but as part of the teacher's professional 

activities in which he pays no tuition or suffers any salary 

loss. All salary and expenses of study should be borne by 

the school or public finance to which the school is 

related". 11 

1 1Mathematics Teachers Association Bulletin (Vol. 2, No. 1, 
1964). Mathematics Teachers Association of the Nova Scotia 
Teachers Union, Halifax, N.S. 
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Teachers, many of whom just cannot be bothered wasting 

their free time during the summer months taking courses at 

university should be required to take refresher courses 

periodically. The Ontario Education Department enforces this 

regulation by requiring teachers to complete summer school 

courses every three years and at the same time provides 

substantial salary increases for each course completed. The 

science graduate who chooses high school teaching is denied the 

most fundamental need in his career - the opportunity for 

professional growth in his field. This is one of the reasons 

why graduates with high standing are not attracted to teaching. 

It would increase the status of the chemistry, biology and 

physics teachers and help them greatly if they could work in 

industry and research for the summer months. These teachers 

would be keeping abreast with much of the present day research 

in the individual science subject(s) and at the same time , 
this enthusiasm would undoubtedly be transferred to their pupils. 

The net effect of all of these practices if they could be 

complemented would be: 

(a) To provide an incentive for teachers to improve 

their qualifications; 

(b) It would give greater status and prestige to the 

profession by removing or improving those teachers who were 

attracted to the profession because it was an easy job 

which required very little work for ten months of the year. 

(c) It would attract more highly qualified college 
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graduates and teachers to the teaching profession in Nova 

Scotia. 

The cost-sharing arrangement for education in Nova Scotia 

has been constructed on the ability of an area to pay at 

$1.20 per 100.00 valuation. The municipalities of Guysborough 

and Shelburne, for example, only contribute twenty percent of 

the total costs of education in their areas while the municipality 

of Halifax contributes fifty-two percent of the total costs of 

education. The cost-sharing arrangement called the foundation 

program is subject to revision each year. Critics of this 

programme have argued that an area such as Guysborough would 

have greater difficulty in raising additional funds to meet 

educational costs than an urban area such as Halifax where 

tax revenue is more easily obtainable at any given instance. 

An economically disadvantaged area such as Guysborough will 

tend to move more cautiously in implemen~ing any necessary 

changes in the physical plant until revenue is obtainable. 

The province of New Brunswick is in the process of 

abolishing the structure of municipal government and replacing 

it with a central administrative agency which has control over 

municipal taxation. Any necessary funds which a given area 

requires is obtained from the provincial treasury. This type 

of municipal reform alleviates the difficulties of obtaining 

revenue in any given area and enables a fairer distribution 

of monies for educational purposes. This program can be 

abused if the interests of a few are favoured at the expense 
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of others. An objective reform program similar to New 

Brunswick may enable Nova Scotia to overcome some of the 

regional discrepancies in the financing of education. 

The costs of financing the education of youth in all 

provinces is consuming an increasing proportion of annual 

provincial budgets. 

Nationalism is not as strong a social vehicle in Canada 

as the United States and consequently educational reform 

tends to have its roots in provincial rather than national 

soil. The school in Canada tends to serve the needs of 

the individual rather than the nation as a whole with each 

province having the right, according to the British North 

America Act, to educate its people in the way it sees fit. 

However, with the growing costs of education today, it 

appears probable that in the near future the Federal Government 

will have to assume an increasing role in , education if the 

provinces are to meet the demands of a growing school population. 
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