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Abstract

This thesis investigates the provision of science
education in small rural high schools throughout the province
of Newfoundland and Labrador.

In recent years there has been a call for greater
participation and achievement in science provincially,
nationally and internationally. Provincially, several
documents have recently addressed either science education,
small schools or both. However, none actually focuses
directly on the problems associated with providing science
education which are faced by small schools within the
province. This thesis attempts to examine these problems.

Schools within the province which offer any of grades 7-
12 and which were defined as small according to the provincial
guidelines were identified. Two questionnaires were then
developed to be sent to each of the schools identified.

The principal questionnaire examined general school
information, science courses offered, distance education,
school budget, teacher hiring and personal data.

The teacher questionnaire examined educational
background, pre-service training for small schools, present
teaching duties, science lab facilities, distance education,
professional development, teaching resources, teaching
strategies and personal data.
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Principal survey results showed a large variation in
science programs offered throughout the province’s small
schools. Most schools were lacking in funding, facilities and
resources. Program offerings werz often limited due to these
factors as well as the unavailability of qualified teachers.

Teacher survey results showed a significant lack of
appropriate pre-service training as well as insufficient in-
service training and professicnal development. Teachers also
complained of a lack of adequate facilities, equipment and
resources. Teacher sorkloads were tremendous and most
teachers reported teaching in a multi-grade situation.

For both the principals and teachers, most respondents
were male, relatively young with little teaching experience.

This study provided insight into the current provision of
science curriculum in small rural schools throughout the
province of Newfoundland. The surveys provided both teachers
and principals with an opportunity to voice their opinions
concerning the provision of science curriculum in their
schools. The study has resulted in recommendations with
respect to pre-service training, curriculum development,
teacher workload, small school funding, distance education
offerings, professional development, and science lab
facilities. It is hoped that the information gathered in the
study can be used to improve the provision of science
curriculum in Newfoundland’s small schools.
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CHAPTER 1

THE RESEARCH PROBLEM

Overview of the Chapter
The purpose of this chapter is to introduce the research
problem and establish the need for this particular study. The
chapter discloses the research questions and identifies the

limitations and significance of the study.

Concern for Science Education

The general context of this study is the universally
expressed concern about the quality and quantity of science
education in today’s schools. The particular focus of the
study is the provision of science curriculum in the small
rural secondary schools in the province of Newfoundland and
Labrador.

In academic journals, government reports and the popular
press, science education is receiving a failing grade. The
consequences of this situation are linked directly to the
economic well being of particular nations, states and
provinces. The information age’s technology driven revolution
depends, we are told, on science education. The rhetoric
rivals that generated by the USSR’s success with Sputnik and
the fear and panic of that event.

Recent reports in the U.S. (A Nation at Risk, 1983;
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Action for Excellence, 1983; Our Children at Risk, 1985) show

that many are ing without a basic

ing of math, i or technology. As a result,

the country’s demands for scientists, mathematicians and
engineers is not being met (Aldridge, 1992; Fisher, 1992).

According to Joyce (1986) there has been an overall

decline in American achievement test scores, yet children

should be more literate due to media and computexr exposure.

As well, the number of selecting science and

math courses has not risen despite the recent focus on
scientific literacy.

Internationally, U.S. students rank among the lowest in
both science and math achievement. These results are part of
the International Assessment of Educational Progress, based on
standardized math and science tests given to students in
twenty industrialized countries in 1991. Canadian students
ranked somewhere in the middle.

The American solution has been the development of a
“national project designed to reform science education"
(Aldridge, 1992, p. 13). This project is referred to as the
Project on Scope. Sequence, and Coordination of Secondary
School Science (SS&C). The project focuses on a greater depth
of understanding, less coverage, more hands on experience,

pr ions and ing of devel 1

levels. is per based using



computer-disk interactive (CD-I) technology.

The need for a "strong engineering, science and
technology skills base in Canada" was called for by the
Federal Prosperity Initiative in their Action Plan for
canada’s Prosperity (Department of Education, 1993, Profile
’92: Educational indicators, p. 18). Thus, Canada must
increase the number and quality of students graduating in
these subject areas.

The International Association for Evaluation of
Educational Achievement (IEA) conducts international
educational research. In 1984 they conducted the Second
International Science Study (SISS). Canada was one of 25
countries which participated. Students’ science ability was
assessed for 10 year olds, 14 year olds and 17-18 year olds.
In comparison to 15 countries, Canadian students ranked sixth
for 10 year olds and fourth for 14 year olds. For 17-18 year
olds Canada ranked eleventh for biology and twelfth for
chemistry (Connelly, Crocker & Kass, 1989).

A similar study carried out by the International
Assessment of Educational Progress (IAEP) in 1990-91 surveyed
the math and science abilities of 9 and 13 year olds in twenty
countries. Canada’s 13 year olds ranked ninth out of fifteen.
The nine year olds ranked fourth out of ten (Lapointe, A.,
Askew, J., & Mead, N., 1992).

In the same study, Newfoundland ranked eleventh out of
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fourteen "provinces" in the science assessment of 13 year olds
(although there are only ten provinces and two territories,
several provinces tested English and French speaking students
separately, while others did not participate) (Lapointe et
al., 1992).

Provincial concerns about participation and achievement
in academic science courses led to the creation of the Task
Force on Mathematics and Science Education in 1989. The Task
Force was appointed as a result of "public concern over levels
of achievement and participation in mathematics and science
programs throughout the educational system" (Government of
Newfoundland and Labrador, May 1989b, Towards an achieving
society: Summary report, p. ix)

The Task Force reached a general conclusion that “the
educational system is in the midst of a crisis of low
expectations" (Government of Newfoundland and Labrador, May
1989b, Towards an achievirg society: Summary report, p. 2).
This decrease in expectations coincides with the increased
need for education for the economic well-being of our
province. Our society is becoming one in which "information

and the ability to use information are the most prized

commodities" (Govi of New: land and L ) May
1989b, Towards an achieving society: Summary report, p. 2).
As such, our students need to experience success in those

academic areas (math and science) which will allow them to



pursue a higher education.

Thus, the Task Force identified three reasons as to why
math and science should be given the highest priority in the
educational system: 1) math and science programs will convey
to students the transformation from a resource-based,
industrial society to a knowledge-based, information society;
2) math and science education will allow students to further
their education and increase their ability to function in
society; 3) students are not likely to become competent in
math and science outside of the school setting.

The five main goals of science education identified by
the Task Force are as follows: scientific literacy, science
for informed citizenship, science for work, science for
further education and science for critical thinking. Similar
goals for mathematics education were identified.

The Task Force made recommendations dealiny with such
topics as improving participation, science curriculum, time
allocation, testing and evaluation, teaching facilities and
teacher education.

Specific recommendations of the Task Force include such
things as the development of advanced courses in math and
science, an increase in the minimum number of science credits
required for graduation from two to six, the allocation of
additional time to science courses for laboratory work, the

identification of science as a specialist subject in terms of



teacher hiring and allocation, a minimum

for laboratory facilities and equipment for all schools and
the upgrading of teacher pre-service training to include more
science and science education (Government of Newfoundland and
Labrador, May 1989a, Towards an achieving society: Final
report) .

In 1990 the Newfoundland Government appointed the
Williams’ Royal Commission on Education. The resulting
report, issued in 1992, entitled our children Our Future,
rajsed many issues concerning our current educational system.
one such issue was science achievement levels. At a time when
our world is rapidly changing, we need to produce graduates
who are able to cope with rapid technological changes and
innovations in science. The Commission reports that "too many

graduates lack the basic and relevant skills required to

function in our present society" (Gov of land
and Labrador, March 1992a, Our children our future: Final
report, p. Xv).

The Commission repeatedly refers to the links between
economy and education and points out the increased skill
levels required for most jobs. Technological advances have
resulted in businesses seeking workers who are "active
learners". The graduates produced by our educational system
must be "manipulators of knowledge".

In their call for a better quality of education the
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Commission states "coping with technological change and
scientific innovation will require a sound set of basic skills
which will go beyond the necessary fundamentals of literacy
and numeracy" (Government of Newfoundland and Labrador, March
1992a, Our children our future: Final report, p. 44). To
respond to these demands the Royal Commission recommends that
the provincial curriculum have a more academic focus, enabling
students to receive a "high quality academic education", thus
enabling them to furthar their education following high school
graduation.

Provincial achievement in the Canadian Test of Basic
Skills (CTBS) for the past several years places Newfoundland
well below the national median level in all grades tested
(Government of Newfoundland and Labrador, March 1992a, Our
children our future: Final report; Department of Education,
1993, Profile ’92: Educational indicators). Also, as stated
earlier, in the 1990 IAEP survey of math and science skills
Newfoundland students ranked near the bottom of cCanada’s
science assessment of 13 year olds. The Task Force reports
that the science achievement of our students "is among the

lowest found in any of the countries for which data are

available" (Govi of land and L dor, May
1989b, Towards an achieving society: Summary report, p. 10).
Thus, the Royal Commission suggests that subjects such as

science are more important than some others in the curriculum
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and as such should be allocated more time in the program. The
suggestion is also made that core science courses should be
made available to all students in the province.

In their summary report, the Royal Commission recommends
that "a core curriculum be established comprising a minimum of
50% of instructional time in the disciplines of Language,
Mathematics and Science and in which standards of achievement
in these subjects become a primary aim of education at all
levels" (Government of Newfoundland and Labrador, March 1992b,
our children our future: Summary report, p. 15).

Despite the types of recommendations made by both the
Task Force and the Royal Commission participation and
achievement in science remains low. Even though the Task
Force recommended the requirement of six science credits
(three courses) for graduation, it is still possible for a
student to graduate from our school system with only two
science courses completed at the senior high level. As well,
there are no restrictions as to which science courses must be
completed. For example, a student could complete General
science 1200 and Physical Science 2205, and graduate with no
academic science courses and no Level III science credits.

In recent years there have been some modifications made
to several science courses. A new Physics course has been
introduced, as well as a new Environmental Science course

(meant for the academic student, but still being offered to
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the non-academic student). A new Science, Technology and
Society course has been devised, to be implemented in the 94-
95 school year (however, it will not be required by all
students in Level I as recommended by the Task Force). A new
Biology course is being piloted and the junior high science
program is also being changed (both are to be introduced in
the 94-95 school year). The recent introduction of distance
education has provided for the delivery of Physics 2204 to
rural areas of the province. Despite these changes,
participation in the more academic science courses (chemistry

and physics) remains low, at around 30% (Department of

Education, 1993, Profile 92 Lducational indicators). Thus
we have a long way to go to increase academic science
participation and to ensure that our students graduate

academically prepared to meet the future.

Concern for Small Rural Schools

These recent educational studies have also focused their
attentions on small schools in our province. Several
educational publications and studies allude to the large
number of small rural schools in our province. With declining
enrolments the number of small schools is expected to increase
(Government of Newfoundland and Labrador, March 1992a, Our
children our future: Final report; Mulcahy, 1992a; Riggs,

1987) . Further consolidation of small schools may be
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possible, but the general view is that schools have
amalgamated as much as possible.

The Small Schools Project, which was completed in 1987,
focused on the problems facing small schools and attempted to
develop "proposals to enhance educational opportunities" for
small schools (Riggs, 1987, p. 3). The project produced 33
recommendations which dealt with such things as defining small
schools, funding of small schools, pre-service training for
teachers, course offerings, teacher allocation and resources.

The 1992 Royal Commission also made several
recommendations dealing specifically with small schools.
These recommendations included school consolidation, the
development of a Professional Development Centre, the
availability of special services and training for teachers in
small rural schools and multi-grade classrooms, the
development of a Centre for Small Schools, the addressing of
curriculum needs for students in multi-grade classes, subject-
area integration and the provision of a forum for multi-grade

teachers to share teaching strategies and practices.

Bcience Education in Small Rural Schools
The current emphasis on science education will present a
particular challenge to small rural high schools in the
province. In rural areas the course offerings in a high

school often depend upon student enrolment and teacher
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qualifications. These two factors and others will impact on
the capacity of small schools to offer a quality science
education program.

Following the Small Schools Study Project in 1987 the
Department of Education proposed the following definitions for
small schools. For a primary and elementary school, the
school is considered small if the total student enrolment
divided by the number of grades offered is less than twelve.
For an all-grade, central or regional high school, the school
is considered small if the total student enrolment divided by
25 is less than the number of grades offered.

According to statistics received from the Department of
Education for the 1992-93 school year there were 130 schools
in the province offering grade 7 and above which were
identified as small (five of these are joint services and were
reported twice). The total number of schools in the province
which offer grade 7 and above is 320. Thus over 40% of
schools which offer intermediate and senior high science are
small schools.

These small schools range in structurs from schools which
offer K-12, K-10, K-9, K-8, K-7, 6-12, 7-12, 10-12 and include
several which offer any grades from K-12 for which they have
students. Enrolment in these schools ranges from six students
(Frampton Elementary in Monkstown and St. George’s School in

Paradise River) to 324 students (Deer Lake School in Deer
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Lake). Over half of these schools have enrolments of less
than 100 students.

The provincial small schools differ not only in structure
and size but also in geographical location. With respect to
the school’s capacity to offer a quality science program,
location plays an important role. In Newfoundland, a rural
school is one located in a rural area, ie. a community of less
than 5000 inhabitants. However, not all small schools are
located in rural areas. On the other hand, many of our small
schools are located in isolated areas of the province which
may be accessible only by ferry or small plane. Consider, for
example, the resources (both human and physical) which are at
the disposal of students attending St. John’s Academy in St.
John’s versus those availaiale to students attending Jens Haven
Memorial in Nain or St. Peter’s All Grade in McCallum.

All of the provincial educational reports have alluded to
the problems associated with offering a comprehensive
educational program to small rural schools. The 1992 Royal
Commission summary report entitled our Children Our Future
acknowledges these problems stating "it is logistically and
financially impossible to offer every high school course, as
well as every elective to every student in the province" (p.
16) .

The 1987 Small Schools Study Project points out the

inequities in senior high school course offerings among
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schools, specifically pinpointing the lack of emphasis on
science courses. The Project reports findings that small
schools offer fewer pure science courses than larger schools,
students in small schools take fewer science courses than
students in larger schools and that small schools lack proper
science facilities and equipment. Their results showed that
as recent as 1986 fifteen percent of the small schools in the
province had no science laboratory. They state that science
achievement was not related to school size, but that there was
a significant relationship between science achievement and the
number of science courses completed by students.

The 1989 Task Force on Mathematics and Science Education
also points to the problems of offering a comprehensive
program in small schools, reporting that most school boards
were concerned with "increasing the scope of programs in small
schools" (Governmant of Newfoundland and Labrador, May 1989b,
Towards an achieving society: Summary report, p. 14). The
report states that student access to programs in small schools
has been a problem and that programs in small schools are not
broad enough. However, rather than suggesting that small
schools attempt to increase their offerings the Task Force
suggests that small schools offer a core program which would
include advanced math along with physics or chemistry to be
offered to the graduating class.

The Task Force also acknowledged the lack of science
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facilities and equipment which existed in small schools,
recommending that all schools have minimum standards for lab
facilities and receive extra funding to purchase equipment.
These minimum standards would include the provision of space
exclusively for science laboratory work, including laboratory
benches with running water, electrical outlets, storage and
preparation space (Recommendation 12.10).

The Task Force also compared math and science achievement
of students in small and large schools, concluding that
students in larger, urban schools achieved at higher levels
than those in smaller, rural schools. However, tiiey point out
that these differences in achievement are smaller than the
differences which exist between and within boards.

The 1992 Royal Commission on Education also acknowledges
the inequalities that exist between schools, stating that
"inequalities in access to quality education have become more
unacceptable as the level of education required for meaningful
participation in society increases" (Government  of
Newfoundland and Labrador, March 1992a, oOur children our
future: Final report, p. 37). The Commission acknowledges
that the problem of providing educational services in rural
areas is compounded by isolation, declining enrolments and the
increasing cost of services.

With respect to achievement of rural versus urban

students, an analysis of CTBS scores revealed that students in
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smaller schools tended to score below those of larger schools.
However, the Commission states that it would be difficult to
prove a causal relationship due to the variety of factors
associated with school size.

Science education is given a high priority by the Royal

Commission, which states that L Arts, ics and

Science are 1 to in other subjects

and should be assigned the largest time allocation.
Thus, it has been recognized by many that increasing the
quality and quantity of science education in small rural

schools will be a particular challenge.

Distance Education

In all of the recent provincial educational reports
reference has been made to the suggestion that distance
education be introduced as a means of reducing program
inequity in small rural schools. The Royal Commission refers
to distance education as being able to "provide improved
educational opportunities to small isolated schools, so that
the needs of learners can be met regardless of location"
(Government of Newfoundland and Labrador, March 1992a, Our
children our future: Final report, p. 318).

Distance education was first introduced to the province’s
schools in 1988-89 with the Gffering of Advanced Math courses.

Instruction is through teleconference, telephone and
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facsimile. Since its introduction provincial enrolment in
Advanced Math has increased dramatically. For rural stiadents
participation in Math 1201 has increased from 16% in 1988 to
34% in 1992 (Department of Education, 1993, Profile ‘92:
Educational indicators).

Recently, Physics 2204 was made available to rural
students through distance education, with plans to implement
Physics 3204 in the 1993-94 school year. In 1992, 87 students
in 20 schools were enroled in Physics 2204 via distance
education (Department of Education, 1993, Profile ‘92:
Educational indicators).

Thus, as of 1993 Physics 2204 and Physics 3204 are
offered through cdistance education. However, these are only
two of more than twenty science courses offered in the
provincial senior high science program. At the recent Small
Schools Conference held in Gander in October 1992, Doug Young,
Distance Education Consultant for the province, indicated that
Chemistry was one course for which distance education would
not be an easy solution.

The report by the Royal Commission acknowledges that
distance education has the potential to reduce educational
inequality, but that the service must be "well-articulated,
well-developed, and well-managed". To obtain such a service
the Commission calls for the development of "formal policies

about on-going services, types of technologies and needs and
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priorities" (Government of Newfoundland and Labrador, March

1992a, Our children our future: Final report, p. 318).

STEM~Net
STEM~Net has been proposed as a provincial network for
educators in the province, particularly in the field of
science, math and technology. The network was proposed in
response to ACOA’s recognition that higher education in
science, math and technology would lead to improvements in
employment and ultimately our province’s economy (Weir, 1993).
As teacher qualification is one factor which is often cited as
being responsible for the relatively low number of course
offerings in rural schools, such a network may very well
reduce professional isolation and provide teachers with the

training and expertise they need.

The proposed STEM~Net is in with

recommendations made by the 1992 Royal Commission on

Education. Such r ion include s on

professional development and the focus on distance education
would place the technology required for the delivery of such
programs in all small rural schools. Thus the mission of
STEM-Net, to support the 'teaching, curriculum and
professional development activities" and to contribute to
efforts to "bring about a substantial improvement in student

achievement in mathematics, technology education and science"
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would help to satisfy the Commission’s recommendations (Weir,

1993, p. 1.3).

Purpose of the Study

There is a definite concern for the quality of science
education in our province, as indicated by the numerous
studies, inquiries and commissions which have investigated
science education as part of their mandate. These studies
have resulted in at least an acknowledgement of the existence
of small schools in the province, and the awareness that there
are problems in delivering a complete education program to
students in these schools.

What is lacking at this point is a focused, comprehensive
study which attempts to document the current curriculum
provision for science education in small schools in
Newfoundland and Labrador. The purpose of this study is to
conduct an inquiry which will document the current situation
vis a vis science education in small rural schools. If one
considers the current interest in science education as well as
the current interest in small schools, then it seems only
natural that the delivery of science in small schools needs to
be examined.

This study will incorporate the point of view of rural
educators who must meet the challenges of rural schools daily.

Small schools have specific concerns regarding curriculum



19
provision. An examination of science curriculum in small
schools should highlight these concerns and contribute to the
development of solutions to deal with them. Such a data base
would be very useful to guide and inform any future planning

and devel t efforts to imp: the quality and quantity of

science education in small rural schools.
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THESIS QUESTION

WHAT IS THE CURRENT PROVISION FOR SCIENCE CURRICU