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Abstract

This thesis explored secondary science teachers’ perceptions of and concerns about the
development and implementation of a proposed Science, Technology and Society course in
the schools of Newfoundland and Labrador.

The importance of the STS theme in science cducation has been recognized in the
reports, Science for Every Student (Report 36 of the Science Council of Canada, 1984) and
Towards an Achieving Society, (Task Force on Mathematics and Scicnce in Newfoundland
and Labrador, 1989). In an attempt to address this need, the Department of Education in
Newfoundland and Labrador has developed a course description for the STS course.

Secondary science teachers were asked to complete an STS questionnaire, composed
of eight parts based on the draft course description - the nature of the course, course content,
instructional time and strategies, role of the teacher, instructional resources, evaluation
strategies, preservice and inservice requirements, and personal data.

‘The results indicated that although the majority of science teachers felt that STS issues
should be taught as a separate course, teachers werc concerned about the development and
implementation of such a course. These concerns included the nature of the proposed STS
course, resource materials, evaluation strategies and teacher inservice. Most teachers felt
that the course should be a two credit course, offered to all students, preferably those
students in Level 11,

A large percentage of the teachers surveyed agreed with the proposed STS course

content. However, many teachers felt that other topics - marine technology, global climate,



endangered species, nutrition, environmental issues and human population should be
included.

This study provided insight into how science teachers perceive STS topics in the
curriculum and gave teachers an opportunity to have input into the development of the STS
course and the nature of the inservice required. 1t is hoped that the results of this study will
influence the selection of topics and that the proposed STS course will include topics that
reflect teachers’ concerns about the course and their perceptions of what will be required to

successfully implement an STS course at the secondary level.
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CHAPTER 1

THE PROBLEM

Introduction to the Problem

Curriculur. implementation is strongly influenced by the beliefs and
perceptions of classroom teachers. This is supported by Aikenhead's (1985)
finding that the value and belief system of teachers often does not allow for
new approaches such as Science, Technology and Society curricula. Many of
these innovations are inconsistent with teachers' current beliefs and values,
He suggests that only by gaining an understanding of the system of thought
that teachers bring to their work will curriculum specialists understand the key
factors in implementing innovations.

The goals of science education are changing and the need for change

has been ionally in Canada and i i for example, in
Australia, Britain and the United States (Aikenhead, 1980; Bybec, 1987;
NSTA, 1985; Solomon, 1988). Science educators from both the educational
and scientific communities have failed to consider the relationships among
science, technology, and society (Hurd, 1985). To achieve this change will
require the teaching of science in a social context, supported by a curriculum
that has scientific, technological and social relevance (The Science Council of

Canada, 1984). The Science Council of Canada recommends that our future



cilizens need to understand science and technology and the impact of both of

these on society.

The Dy of ion of and Labrador is

currently developing a new Science, Technology, and Society course. The
proposed Science, Technology and Society course will be different from
traditional secondary science courses. Whereas traditional science courses
utilize a textbook as the primary resource, this course is designed to utilize
multiple resources. The teaching of Science, Technology and Society issues
will involve two distinct processes: the inquiry process and the decision-
making process. The inquiry process will involve exploring an issue by
expanding upon the various points of view, while the decision-making process
will involve using strategies to determine an appropriate course of action.
Consequently, secondary science teachers will be faced with a different

of science i i ial course content, varied

instructional strategies and non-traditional evaluation practices. By working
cooperatively with classroom teachers, new ideologies can be translated into
practice and curriculum developers can gain a better understanding of the
change process (Aikenhead, 1985). Without that understanding and
cooperation innovations are often ignored. The present study focuses on
secondary science teachers' perceptions and concerns about the implementation

of the proposed secondary Science, Technology and Society course.



r the Stug

‘There is a world-wide need for a ition of science education to

establish new goals, design programs, rethink policies and 10 discuss changes
in current teaching practice (Zoller, 1991). It is recognized that scicnce
courses must endeavor to address social issucs and make science more relevant
and therefore meaningful to students’ "real life" problems and concerns. The
reports, Science for Every Student (Report 36 of the Science Council of

Canada, 1984) and Towards an Achieving Society, (Task Force on

h and Science ion in and Labrador, 1989)
both gnize the signi and i of the Science Technology and
Society theme in science education. Towards an Achicving Societ

recommends that a one credit secondary Science, Technology and Socicty
course be developed for the Newfoundland and Labrador science curriculum.
In an attempt to address this need, the Department of Education in
Newfoundland and Labrador has formed a provincial working group to
develop a Science, Technology and Society course for secondary level
students. The course will focus on current societal and technological issues
within a local, national, and global context. Secondary science teachers who
will be teaching this new course will be faced with a non-traditional science
course. For example, instructional strategies would include discussions, both
formal and informal; role playing; exercises in problem solving and critical

thinking; and decision-making. Also, most educators in this province are



unfamiliar with the proposed Science Technology and Society course,

y its objectives, content, i i strategies and
techniques, and there is a necd to inform teachers of the nature of the course.
Rhoton (1990) notes that there is a need for more research on the attitudes and
perceptions of science teachers and their role in implementing the Science,
Technology and Society theme in the science curriculum. Given that the
propased Science, Technology and Society course is a new science course with
a unique philosophy of instruction, it is necessary to determine teachers®
perceptions of the course and their concerns about implementing such a

course.

The Purpose of the Study

‘The purpose of this study was to identify the perceptions and concerns
of secondary science teachers about teaching the proposed Science, Technology
and Society course and to use this information to develop guidelines for an
implementation plan. A secondary purpose was to provide secondary teachers
with an opportunity to have input into the development and implementation of
the proposed Science, Technology and Society course. The ultimate goal is to
use the collected data to provide the Department of Education, school boards,
and science program co-ordinators with information that will assist them in
developing an implementation plan that will take into account teachers’

perceptions and concerns.



Research iong
‘What are teachers’ perceptions of their role in implementing the
proposed secondary Science Technology and Society course?
What are teachers’ concerns about implementing the proposed

secondary Science Technology and Society course?

Scope and Limitations of the Study

The research in this study was directed at secondary science teachers in

the province of Newfoundland and Labrador. Limitations of the study were as

follows:

¥

A limitation of this study was the possibility of a low response to the
questionnaire. However, every effort was made to ensure a high
response rate, including a follow-up letter and the mailing of additional
questionnaires to teachers,

Since the study was restricted to secondary science teachers, it is
possible that the results may not be applicable to science teachers
whose major teaching assignment is at the junior high level.

Teachers® lack of knowledge of the Science, Technology and Socicty

movement in science education may have influenced their responses.



Def

ons of Term:

1. STS refers to Science, Technology and Society

2 Secondary Science Teachers refers to teachers who teach
science at one or more of Levels I, 1T and II1.

1 STS Course Description refers to the draft of the Science,
Technology and Society course description which has been
compiled by the Department of Education, Program
Development Division, June 1990,

4, STS Course refers to the Science, Technology and Society
course that will be implemented beginning September, 1992 in

high schools of Newfoundland and Labrador.

Summary and Overview

‘The importance of identifying teachers’ perceptions and concerns about
teaching the proposed secondary Science, Technology and Society course has
been presented. This study will reveal the perceptions and concerns of
teachers who will be teaching the proposed Science, Technology and Society
course and provide them an opportunity for input into the nature of the course.
Also, science teachers will have an opportunity to recommend learning
resources and the inservice required in the implementation phase. It is hoped

that from this study guidelines will evolve for an implementation plan.



CHAPTER 2

REVIEW OF THE LITERATURE

Introduction
The field of study that has focused on issues related to the interactions
of Science, Technology and Society (STS) is relatively new to science
education. However, in a short period of time the inclusion of STS issucs has
become an international trend in science education and is changing scicnce
curricula around the world. The STS movement is an attempt to broaden the

scope of science education by stressing the nature of science, the nature of

and the i ions of science, and socicty. Science,
Technology and Society education has been one of the most significant
developments in the field of science education during the 1980's (Wraga &
Hlebowitsh, 1991). The purpose of this chapter is to review the fiterature
relating to STS curriculum and instruction, with attention to wrends in science
education, the evolution of the STS movement, the need for STS in the science
curriculum, students’ beliefs, STS programs, and teachers’ vicws on the nature
of the Science, Technology and Society emphasis and its implications for

instruction.



Trends in Science Education

To provide an accurate account of the development of programs related
1o STS and the impetus for this movement in science education it is necessary
to examine the changing goals of science education over the past three
decades.  An historical approach will trace the evolution of STS issues within
the larger framework, Programs related to science, technology and society
will be reviewed, as well as students’ beliefs about the importance of this
emphasis and teachers’ concerns about the implementation of science,
technology and society curricula.

During the 1960, science education followed a two stage design known
as the center-periphery model (Hart & Robottom, 1990). The goals for
science education were developed at the “center" by scientists while program
development and implementation would occur at the "periphery”, usually by
teachers. Among the outcomes of this model were negative reactions by
teachers to the new programs because they were often not involved in the
development of the new science courses.

Also, science courses were academically oriented and focused on
preparing students for post seconcary institutions. Personal, social and career
goals of students were de-emphasized, with the result that students learned
mainly the content of textbooks as a means of passing the course and as
preparation for the next science course. According to Hart and Robottom

(1990) this emphasis was the primary reason for students’ perceptions of
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The recommendations of the Science Council of Canada clearly
represented the goals of science education for the 1980s and 1990s. Among
the discussion papers commissioned for the Science Council of Canada study
was Glen Aikenhead’s paper entitled Science in_Social Issues (1980) in which
he expressed  concern that decisions were being made on science-related issues
by those who do not understand science. Canadians are making decisions on
such issucs as nuclear energy, acid rain and pollution.

Aikenhead states:

If Canada is to deal effectively with its fulure, then a citizenry able to
comprehend science issues is a necessity.  This goal will be possible if
our present and fulure scientists are critically aware of the impact their
research and teaching can have on Canadian society, and only if the
general lati di the important i

and technology. (p.11)

ip between science

The gencral public and scientists need to understand the interaction
between science and sociely if science-related problems are to be effectively
addressed. Aikenhead (1980) also recognizes the need to rethink the goals of
science cducation. He recommends that students should leam the following:

1. The characteristics of science, its aims, valuesand strategies for
decision making.

The limitations of scientific knowledge, including scientific
values, examination of the boundaries between science and

politics and science and society.
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3. The characteristics of science and its place in Canadian society.

(p.13)

Aikenhead presents a more practical view of science education which
focuses on the characteristics of science in socicty and the limits of science in
a man-made society.

"The National Science Teachers Association in the United States (NSTA,

1982) presented the position that the "goal of science education during the

dividuals who und how

1980s is to develop scientifically literate i

science, technology and socicty influence one another and individuals who are

able to use jge in everyday decision-naking” (p.20).

The trends in science education have been presented and the recent

calls to redefine science education have been seen to have a common central

theme, the need to rethink the goals of science education and to include issucs
related to STS in science curriculum and instruction. The next section
examines the changes in science education over the past thirty years and the

growth of the STS movement.



The Evolution of the STS Movement
Just over three decades ago the American science education system
underwent the greatest reform in its history (Bybee, Harms, Ward, & Yager,
1980). The launching of Sputnik initiated a science curriculum oriented
towards the pure sciences. Courses such as chemistry and physics were

designed to prepare students for post-secondary institutions. Scientists were

needed to tablish American space . ‘These changes in science
education were largely directed towards curriculum development, teacher
training and improving science laboratory facilities.

During the 1960s the task of reforming the science curriculum was
placed in the hands of research scientists. ~This reform was sparked partially

by the losion and new in learning theories

(Munby, 1982). The science programs developed during this period
emphasized the nature of inquiry and scientific processes. This led to such
courses as Biological Science Curriculum (BSCS) and Physical Science
Study Committee (PSSC). Later, these courses became known as the alphabet
courses. The alphabet courses were based on the principle that science
education should be taught in the form of separate disciplines. These courses
were designed to present science in its purest form through the science
disciplines -- physics, chemistry, biology and earth science -- while societal
issues and technological developments were largely ignored. The alphabet

courses were expected to change the nature of science education in schools



(Hart and Robottom, 1990). The scientists assumed that "if students
understood science the way scientists know science it would be inherently
interesting” (Hurd, 1986, p. 12). The science programs were written by
scientists and science education researchers, and classroom teachers were not
involved in the change process. This movement in science education was not
accepted by science teachers, perhaps because teachers were not involved in
the change process. As Fullan (1987) states, there is a vast difference between
what is intended to happen in curriculum change and what actually takes place
in curriculum change, and he takes the position that teacher involvement is a
critical factor in the process.

As described in the previous section, the goals for science education
during the 1970s and 1980s were beginning to change. Early symptoms of a
growing discontent with science education in Canada and the United States
were evident in a "decline in interest in science at all levels, the modification

of programs to make them reachable by more students, increased dropout

rates, low participation in high school and university science, and low

achievement in national and i i i lests in ics and

science” (Gough, 1990, p.6).

Also, researchers in science education began to address problems
identified by society. This appears to have evolved as a result of public
pressure. During the 1970s there was no "Sputnik” to stimulate change in the

science curriculum. However, Canadians and Americans were faced with a



large number of complex problems, both local and global, and the public
expecled science to solve these problems. Because of the nature of these
complex problems scientists and science education researchers realized that
such societal problems and their solution would require a rethinking of the
goals of science education (Aikenhead, 1980; Bybee, 1985).

In the early 1970s the pressures for reform in science education were
occurring from various sources, The National Science Foundation
recommended that science education should focus on content that relates

science to sociely and Hurd (1986) hasized the need for

"science students to appreciate the role of science and to have the desire and
ability to use science in the solution of broader problems of society" (p.22).
This led to the development of such courses as The Man-Made World, Physics
= A Human Endeavour, and the Intermediate Science Curriculum Study.
Although these courses made significant contributions to the science
curriculum, they were not accepled by the majority of classroom science
teachers. Classroom teachers considered the courses too difficult for most
students. Also, most teachers either did not understand or refused to adopt the
philosophy of instruction for thes~ new courses. Most teachers did not accept
the inquiry method of teaching that was essential for the success of these
courses. Because of the lack of acceptance, numerous science related
programs including health science, oceanography, natural science and drug

education were introduced in schools. These courses evolved in an altempt to
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integrate science into other disciplines and thereby make science more relevant

to real life.

Robert Yager has defined science education as the science and society
interface (Yager, 1985). According to Yager, this definition broadens the
domain for science education and science education researchers. It focuses on
what scientists do and how they interact with one another and socicly. Yager
states that the science/society interface also suggests "a vital role for science
education that has been ignored in the past” (p. 144).

Kromhout and Good (1983) oppose STS education and faver a
discipline-centered approach to science teaching. They imply that the
discipline-centered approach is more effective and is value-free when
compared with STS education. Also, Good, Herron, Lawson and Renner
(1985) disagree with Yager’s definition of science education because the
definition overemphasizes the sociological and political aspects of science

education and d izes the

of its p logical aspects.
"Science education should focus on discovering, developing, evalualing
methods and maerials to teach science and not science defined by sociological
and/or political influences" (p.140).

In general, most science education researchers tend to support Yager's
linkage of science and society as essential components of science education,

Good et al. (1985) and Bybee (1987) have difficulty accepting Yager's



definition of science education. They agree that science education must
respond to socictal issues and these societal issues must be reflected in the
science curriculum. Bybee (1987) states that "the goals of science education
must be reformulated to include the personal and social dimensions that have
been ignored for over two decades” (p.378). Bybee supports the basic idea
that schooling should serve individuals, and ultimately society’s needs for
maintenance and development.

The science curriculum should reinstate the personal and social goals
that were climinated during the curriculum reform of the 1960s and 1970s.
Bybee (1987) suggests that this would require more research and development

in the following areas:

1. P ion of science ge skills, and ing in a
personal/social context.

2. Inclusion in the curriculum of knowledge, skills and
understandings relative to technology.

3. Extension of the inquiry goal to include decision making.

4. Clarification of ge, skills and ing relative to

the Science, Technology and Society theme that are appropriate
to different ages and stages of development.

§: Identification of the most effective means of incorporating
Science, Technology and Society issues into existing science

programs.
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6. ion of Science, Tt and Socicty programs

into school systems. (p. 679)

§ummar1

Changes in science education over the past thirty years have been
reviewed in this section. It is clear that many individuals and organizations
are demanding that science education address societal issucs in the curriculum.
The researcher will examine the position statements about STS education from
organizations such as National Science Teachers Association, the Science
Council of Canada and the International Organization for Science and

Technology.

The Need for STS in the Science Curriculum
Scientific and technological advances alone should warrant a serious
examination of science programs and practices. As changes are occurring in

science and technology there is considerable pressure from various

and indivi for it reform in general. In science

ducation, the d p of science, and socicty courses is one
of the products of this educational reform.
The National Science Teachers Association (NSTA) adopted a position

statement about the STS movement for the 1980s. The NSTA (1982)
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emphasized the influence of science and technology on almost all aspects of
life and the need for appropriate science education for all citizens.

Recently, the NSTA has amended its position statement on science, technology
and society to include the following:

‘There are no concepts and/or processes unique to STS; instead STS
provides a setting and a reason for considering basic science and

concepts and processes. STS means ining ways that
these basic ideas and skills can be seen as useful. STS means focusing
on real-world problems instead of stirting with concepts and processes
which teachers and curriculum developers profess to be useful to
students. (NSTA, 1982, p.2)

In 1984, the Science Council of Canada published a report entitled
Science for Every Student: Educating Canadians for Tomorrow's World. The
Science Council examined science curricula in each province and territory,
analyzed thirty science textbooks, surveyed teachers' opinions, and
commissioned eight case studies of science teaching across the country. The
Council concluded that STS issues are not presented in Canadian science
education to the degree they should be, and recommended that more emphasis
should be placed on STS issues in the science curriculum. Science,
Technology and Society was regarded as a top priority in science education,

The International Organization for Science and Technology Education
(IOSTE) met in 1987, and this symposium focused on the science, technology
and society movement. During this symposium, STS was defined as "teaching
science content in the authentic context of its technological and social milieu.

Students integrate their understanding of the natural world (science content)



with both the man-made world (technology) and the social world of the
students’ day-to-day experience (society)" (Solomon, 1988, p.379).

Most science education researchers would agree that in today's society,
students should be exposed to science programs that are broad in nature and
prepare students to make rational decisions on societal issues (Aikenhead, 1980;
Bybee, 1987; Jenkins,1990). In a curriculum support document entitled STS
Science Education, Jenkins (1990) states that "all students, including future
scientists, engineers and technicians are citizens. However, not all students
will become scientists, engineers or technicians"(p.2). These citizens will be
expected to make one or more decisions on STS related issucs during their
lives. To make rational and scientific decisions citizens will need to become
scientifically and technologically literate. The main reason for making STS an
essential component of science education is to make students aware of the
effects of science and technology on society. In the Alberta curriculum
support document, Jenkins used the term, "unifying the goals of science
education” to refer to the STS movement as a vehicle to unify many of the
concepts previously taught in science education. (p.1) Studies about STS
issues will provide an opportunity to organize and present all the goals of
science education. He suggested that "when the STS science education
concept is combined with the concept of curriculum emphasis, we have a
systematic and logical method of presenting the STS goals over the total

science program". (p. 6) This view of science education can not only serve
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those students who go on to finish study in the sciences but the total population
of students who ultimately become members of society. Several organizations
including the Science Council of Canada, The National Scicnce Teachers
Association (NSTA) and the International Organization of Science and

‘Technology (IOSTE) also support Jenkins’ view of science education.

Summary

The goals for science education and the evolution of the STS movement
have been presented. The recommendations from the Science Council of
Canada, the National Science Teachers Association and the International
Organzation of Science and Technology strongly suggest that STS issues are
an essential part of science education. The next section will examine students®

beliefs and naive conceptions about STS issues.

Students' Beliefs: Science, Technology and Society
Many schools deal only with concepts and principles, and the teaching
of nature of science and scientific literacy is often ignored (Aikenhead, 1973).
To promote scientific literacy, Aikenhead states that “scientifically literate
adolescents ... need to learn science with respect to conceptual development,
technology, nature of society, humanities and ethics". (p. 540)
More recently Aikenhead, Fleming and Ryan (1987) studied secondary

school graduates® beliefs about STS and developed their own instrument,
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Views on Science, Technology and Society (VOSTS). Aikenhead et al.,

(1987) note that instruments commonly used to assess students’ understanding
of science and social issues suffer from a critical flaw. These instruments
assume that both the student and assessor perceive the same meaning in the
item, Aikenhead, Fleming and Ryan (1987) surveyed 10,800 high school
students using their instrument VOSTS. Students were asked to react to a
statement concerning an STS topic by stating whether they agreed, disagreed
or couldn't tell and to give an explanation for their answer in paragraph form.
The instrument was designed in this format to address what Munby (1982)
coined “the doctrine of immaculate perception” (p.15). When students respond
to an objectively scored item they subjectively make their own meaning out of
the item. To the assessor the instrument is objective but it may turn out to be
subjective to the student. One of the findings of this study was that students

have naive ions about science, technology and society. They think that

there is little difference between science and technology, that science and
technology have little to offer in solving social problems, and that scientific
research is predominantly medical research. It was also found that about 77%
of students’ sources for ideas about scientists came from mass media.
Students made little reference to their high school science courses or visits to
scientific museums. These results seem to indicate that the social and
technological context of science is being ignored in many classrooms (Science

Council of Canada, 1984; Bybee, 1985; Hurd, 1986). Also, these results
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indicate that teachers place little emphasis on science, technology and society
in secondary science courses.

Fleming (1987) used the data from the VOSTS survey to examine
further students’ beliefs about science, technology and society. He found that
students were unable to distinguish between science and technology. Also,
Fleming noted that students confused the roles of scientific and technological
rescarch. When asked for a choice between science and technology in
improving the quality of life, the majority of students responded that science
and technology are interdependent but viewed science as having a greater role

in improving the quality of life.

Immar
In designing new STS curricula it is important to consider students’
beliefs and their naive conceptions of science. In addition, several researchers
(Aikenhead, Fleming and Ryan,1987; and Fleming,1987) have suggested that
science in a social context is often being ignored in science curriculum and
instruction. In the next section the researcher will examine STS programs

presently in use in Canada, Britain, and the United States.



Science, Technology and Society Programs
A number of programs have been developed and are in various stages
of implementation. Among these are Logical Reasoning in Science and
Technology (LORST), Energy and Use, Science in a Social Contex

(SISCON), and Science and Technology 11.

Logical ing_in Science and T (LORST)

Glen Aikenhead developed an STS course entitled Logical Reasoning in
Science and Technology (LORST). This course, designed for
Saskatchewan's Grade Ten students of average academic ability teaches
scientific facts, principles, and critical thinking. The course is designed so

that the science instruction takes place within the social context of drinking and

driving and within the context of the i y

(Aikenhead, 1989). LORST requires approximately eighty hours of instruction
and is flexible in course content and instruction. The ultimate goal of LORST

is to improve the scientific and technological literacy of students.

Energy and Use
At Kelly Walsh School, Casper, Wyoming students use an STS
program, Energy and Use. This activity-centered program focuses on encrgy-

related issues, particularly alternative energy, source applications, consumer
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energy consumptions and land use (Penick, 1985). Students are required to
formulate their own questions and then attempt to answer these questions by
working as researchers in the community. Some students are helping to make
their community more energy aware and in the process they are becoming

more energy conscious themselves.

Science in a Social Context
In Britain, Science in a Social Context (SisCON) has been in use for

more than 15 years, Science in a Social Context, an STS course, is used to
the iti science i The course was designed for

17-year old students as a means of preparing them to become informed
citizens, This STS course contains eight units, each presented in book form

(Solomon, 1983).

ien; T logy 11
‘The Ministry of Education in British Columbia has developed a
secondary level STS course: Science and Technology 11. This course is
based on the following goals:
- to develop an appreciation of the interactive nature of science,
technology and society.

- to gain of ies as ications of science.




- to develop the ability to respond critically to technological
issues.
Zoller et al. (1990) examined the Science and T 1 course
offered by the Ministry of Education, British Columbia. The purpose of this
study was to determine whether STS courses actually work. A questionnaire

of four from Ai 's Views On Science Technology

and Society (VOSTS) inventory form was administered to sccondary students
(Aikenhead, Fleming & Ryan, 1987). An experimental group consisted of 101
randomly selected students who had taken the Science and Technology 11
course in the previous school year. The control group consisted of randomly
selected students from the same schools who had not taken the Science and
Society 11 course.

Zoller et al. (1990) found that Science and Technology 11 had an
impact on students’ beliefs and attitudes related to STS issues. For example,
the experimental group favored public decisions on social issues, whereas the
control group believed that scientists and engineers should decide on such
issues. The experimental group strongly believed that scientists should be held
accountabie for discoveries that might harm the public while the control group

felt that scientists should not be responsible for their discoveries.
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Summary

In this section the researcher has reviewed a number of STS programs
being used in different countries. Although each program is different in
content and format, they are all STS courses and each course is activity-
oriented, designed to promote scientific literacy and real life skills.

Although the findings of Zoller et al. (1990) are not conclusive, they
do indicate that the Science and Technology 11 course influences students
beliefs and problem solving abilities. This study is significant for the

D of Education in and Labrador and the provincial

STS working group in light of the proposed STS course. The students’ reaction
in British Columbia is also important to the province of Newfoundland and
Labrador because the course developed by the provincial working group has
been strongly influenced by the success of British Columbia's Science and

Technology 11 course.

Teachers' Views on the Nature of STS Courses
Bybee has completed several surveys in the field of STS education.
Bybee (1985) sent 100 questionnaires to secondary science teachers in the
United States.
The following questions were asked:
1. Which Science, Technology and Society problems are

important?




2. How will these Science, Technology and Society problems
change by the year 2000?

3 How much do science educators know about Science,
Technology and Society problems?

4. Who should take courses in which Science, Technology and

Society problems are presented?

5. How should Science, Technology and Society courses be
presented?
6. How much emphasis should be placed on Science, Technology

and Society problems?

Seventy-seven percent of science teachers surveyed completed the
questionnaires. He found that secondary science educators ranked population
growth, water resources, world hunger, air quality and atmosphere and war
technology as the highest in priority. Fifty-two percent of the respondents
indicated that problems of human health and disease will be improved by the

year 2000. The science teachers were least knowledgeable about mincral

resources, war Yy inction of plants and
animals, and nuclear reactors. Ninety percent of the respondents indicated that
STS issues are very important and should be a core requirement for all
students. Respondents indicated that about 10% of instructional time is

necessary for elementary grades, about 15-20% for intermediate grades and
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approximately 20% or more for secondary grades.

Bybee and Mau (1986) conducted an international survey of science
teachers on science and technology related global problems. Two hundred and
sixty two educators, representing an 80% response rate from 41 countries,
completed the survey. As a result of this survey, Bybee and Mau found that
world hunger and food resources, population growth, air quality and
atmosphere, water resources, war technology and human health and disease
were the top six concerns identified. Also, an integrated approach was
preferred and it was felt that the study of global issues should be a requirement
of all students.

In the report, Science For Every Student: Educating Canadians for
Tomorrow’s World, the Science Council of Canada recommended the

following instructional time for STS content in the present science curriculum:

Early years (to grade 6) 50 percent
Intermediate grades (7-9) 33 percent
Senior grades (10-12) 25 percent

Mitchener and Anderson (1989) examined secondary science teachers’

of ping and i ing an STS i They
investigated why a quality program Topics in Applied Science was receiving
less than complete acceptance by all teachers exposed to the course. The
potential for teachers’ rejection of an STS program was highlighted in this

study.
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Mitchener and Anderson investigated science teachers’ perceptions of
Topics in Applied Science in two intermediate schools. Fourteen teachers
with varying experience were involved in the study. The clinical interview
technique, classroom observation and document analysis were used to gather
data.

Of the fourteen participating teachers, only four teachers accepted
Topics in Applied Science. Although these teachers accepled the Science,
Technology and Society course, they adapted the curriculum to their classroom
environments and were reluctant to accept the program in its original form.

Five teachers altered Topics in Applied Science and found the course
time consuming and energy draining to teach. These five teachers did not
accept the idea of creating a separate Science, Technology and Society course
but thought Science, Technology and Society should be part of every
traditional science course. In addition, these five teachers often abandoned the
new teaching strategies recommended for Topics in Applied Science in favor
of the traditional expository teaching technique. Teachers felt more
comfortable with the traditional role of the science teacher as the expert in
his/her field.

The remaining five teachers rejected the Topics in Applicd Science
philosophy and did not want to be involved in any way with the course. These
teachers stated that Topics in Applied Science lacked science content and they

disagreed with its social studies focus and activity-oriented approach. Also,
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teachers noted that discipline and time on task were problems because of the
emphasis on formal and informal discussions. Evaluation was also a concern

when pared with the ion in iti science courses.

The findings showed that teachers varied in reaction to Topics in

Applied Science and this study izes the i of the

teacher as the key figure in ining the i ion of any

Science, Technology and Society course. It also supports the need for
significant attention to teachers' beliefs and perceptions.

Time constraints were also identified as a deterrent to successful
implementation of STS courses in the Science Council of Canada study. Asa
result of the four year study conducted by The Science Council of Canada
(1984), it was found that 90 percent of teachers recognize the importance of
showing the connection between science and technology, while only 65 percent
think they attain this objective effectively. The study indicates that the main
obstacle lo teaching such courses is that of time constraints. Also, teachers
say that they are pressured by examinations and by school boards to cover the
course content. Teachers feel their own lack of training and inservice is also a
major factor. Given these findings, the objectives of an STS course are usually

neglected.



Summary
Teachers’ views on the nature of STS courses have been presented.
Teachers are concerned about such factors as time on task, discipline,

evaluation of students, training, inservice, and curriculum implementation.

hapter Su I

The purpose of this chapter was to review the literature as it relates to
the present study. This was accomplished by reviewing the trends in science
education, the evolution of the STS movement, the need for STS in the science
curriculum, students’ beliefs about STS, science, technology and socicty
programs and teachers’ views on the nature of STS courses and concerns about
implementation. This chapter supports the need for the present study and
provides the theoretical and practical background necessary to carry out the

study.



CHAPTER 3

METHODOLOGY

In i
This chapter provides a description of the research methodology used in
this study, and it includes a description of the population studied, the
instruments used, the method and purpose of the pilot study, and descriptions
of the techniques used to collect and analyze data. The overall objective of
this study was to obtain information on teachers' perceptions of the proposed
STS course and concerns about implementing the proposed secondary science

course.

Research Questions
The research questions in this study were as follows:
1. What are teachers’ perceptions of the proposed secondary Science,
Technology and Society course?
2. What are teachers’ concerns about implementing the proposed

secondary Science, Technology and Society course?
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Pilot Study

The validation of the instrument was conducted during the third week
of September 1991. Six science experts were asked to examine the instrument
on its science content, readability, and clarity, and to suggest possible
improvements.

A pilot study was incorporated into the design as a means of refining
the questionnaire. The pilot study was conducted during the first week of
October, 1991. Fifteen secondary science teachers from three scparate schools
boards in the province of Newfoundland and Labrador were chosen. The
teachers’ package for the pilot study consisted of an introductory letter, a copy
of the questionnaire, the draft STS course description and a large envelope

with a return address to hold all ionnai Qi

were mailed to science program i for distribution and
The participants were asked to read the draft Science, Technology and
Society course description and to complete the questionnaire by October 7,
1991. The primary purpose of the pilot study was to improve the draft
questionnaire. The pilot study would help remove any ambiguitics within the
questionnaire, ensure that the questionnaire was suitable, and determine the
questionnaire’s reliability (Borg and Gall, 1983). An analysis was conducted
during the third week of October to determine whether or not the items were

reliable. The pilot study was given an overall .42 alpha coefficient.
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Several items reccived a negative alpha reading and hence were deleted from

the questionnaire,

Procedure

The population for the survey consisted of 417 secondary science
teachers who were surveyed throughout the province of Newfoundland and
Labrador. Seven of the questionnaires were spoiled, leaving a total population
of 410. A covering letter outlining the purpose of the study was mailed to
school board superintendents to ask for their permission to conduct the field
study. A list of secondary science teachers was compiled by asking science
program co-ordinators for a listing of all secondary science teachers within
their respective districts.

The draft Science, Technology and Society Course Description and the

questionnaire were mailed to 417 secondary science teachers. Of the total

population of 417, seven i ires were spoiled and 183 were completed
and returned to the researcher. Science teachers were asked to read the draft
Science, Technology and Society Course Description and to complete and

place the i ires in stamped lopes by 8, 1991.

A reminder letter was sent to all non-respondents on November 15,
1991 as a means of increasing the total number of completed questionnaires.
Also, the researcher faxed a reminder letter to all science program

coordinators in the province of Newfoundland and Labrador on November 24,
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1991, Program coordinators were asked to contact the science teachers within
their districts and to encourage teachers to complete and return the

Also, the il y thirty schools as

an means of i ing the number of i i In

summary, every reasonable effort was made to encourage science teachers to

complete and return the STS questionnaire. As shown in Figure 1, the

to the i i leq y sample the school boards throughout
the province of Newfoundland and Labrador. Although the returned number

of i i p pproxi ly 45% of the total sample, all school

boards are sampled in this study. In addition, the returned questionnaires do
sample such variables as small schools and large urban schools, all-grade

schools and schools with only high school subjects.
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The Quesiionnail
This study was based on the draft Science, Technology and Society
Course Description (Dept. of Education, June 1990) and a descriptive

questionnaire designed by the which with

sections of the draft. A four point Likert scale was used, and respondents
were asked (o circle one of the following choices - Strongly Agree, Agree,
Disagree or Strongly Disagree. The four point Likert scale was used as a
means of forcing the respondent to make a decision on a particular question,
At the end of each section, science teachers were given an opportunity to add

wrilten Before ing the i ire, cach science teacher

was asked to read the draft STS course description. The draft course
description provided science teachers wilh the necessary background
information to complete the questionnaire.

The questionnaire was designed to parallel the scctions of the draft
course description and to reveal teachers' perceplions of the proposed STS
course and their concerns about implementation. These factors include: (1)
‘The Nature of the Science, Technology and Sociely Course (2) Course Conlent
(3) Instructional Time and Strategies (4) The Role of the Teacher (5) Resource
Material (6) Evaluation Strategies (7.) Preservice and Inservice and (8)

Personal Data,
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Data_Analysis
The questionnaire data were analyzed using the Statistical Package for
the Social Sciences (SPSS-X). This is a comprehensive statistical set of
programs that can be used to manage, analyze and display data. For this

study, frequency and percent counts were used to organize the data.

Chapter Summary
Inthis chapter the researcher has examined the methodology and design
for the study . The research questions, the pilot study, the procedure, the
questionnaire, and the data analysis have been presented. The next chapter

will focuson the findings and the analysis of data.



CHAPTER 4

ANALYSIS OF DATA

Introduction

“This chapter presents an analysis of the data collected from the Science, Technology
and Society questionnaire (sec Appendix A). The questionnaire was administered to
secondary science teachers in the province of Newfoundland and Labrador. The questionnaire
consisted of eight parts.
Part A - Science, Technology and Socicty: The Nature of the Course
Part B - Course Content
Part C - Instructional Time and Strategies
Part D - The Role of the Teacher in a Science, Technology and Society Course
Part E - Resource Material
Part F - Evaluation Strategies
Part G - Preservice and Inservice
Part H - Personal Data

Results

The Science, Technology and Society questionnaire was distribuled to 417 secondary
science teachers. Seven of the questionnaires were spoiled, resulting in a total population of
410. One hundred and eighty three, or 45% of the respondents, completed and returned the
questionnaire. As shown in Figure 1, chapter 3, the sample does reflect a regional
distribution of secondary science teachers in the province of Newfoundland and Labrador.
All reasonable efforts were taken to ensure that science teachers would complete and return
the STS questionnaire. These included a reminder letter to all non-respondents (see Appendix

D), a fax message to all science program co-ordinators and approximately 30 telephone calls

to non-respondents throughout province.
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