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Abstract

Some educators claim that astronomy is one of the most important and

interesting of ail science subjects. Furthermore, astronomy is very popular with

the general public, and many people a¡e fascinated by astronomical concepts.

However, astronomy is only marginally included in the junior high school science

curriculum in Manitoba. Such a lack of emphasis reinforces the apparent attitude

of the educational comrnunity that astronomy is an unimportant subject, whereas

it can be argued otherwise.

Scientific literacy in adults has been deterrnined to be much lower than

desired, and ways to raise the level of science literacy are being sought. An

improvement of the quality or an inc¡ease on the amount of astronomy included

in the present science cur¡iculum may generate more interest in science, and this,

in turn, may help to raise the level of scientific literary.

A survey was developed and administered to a randomly-selected sample of

junior high school science teachers in Manitoba. Data from the suwey were

tabulated, coded and entered into a database for analyses. A cross-tabulation

program was used to search fo¡ co¡¡elations between variables.
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The ¡esults of the study show that while junior high school science teachers

tend to have an interest in astronomy, believe that astronomy is important in an

educational context, and believe that their students are interested in astronomy,

teachers are reluctant to increase the amount of astronomy in the curriculum.

This reluctance may be due to a number of factors; it is recommended that

further studies be done to determine what variables are influencing teachers'

attitudes towards cur¡iculum change in this field. It is further recommended that

teacher education programs in astronomy be expanded, and that teachers should

be made mo¡e aware of the importance of astronomy in education, the availability

of resources, and the ways in which astronomy can be incorpo¡ated into the -

curriculum.
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Chapter 1

Introduction



Statement of the Problem

General Overview

Astronomy and space science are some of the most popular science

subjects in terms of public interest (Cowley, 1990; Sagan, 1990; Schatzman, 1972

Singer & Benassi, 1981). This is demonstrated by the attention these subjects

receive in the media and by the mere fact that most large cities have planetaria or

space science centres with public programs (Gardner, L961; Percy, \97 6).

However, very little formal education is given in these areas throughout most of a

child's schooling (Percy, 1980). A student might encounter astronomy only as a

later theme or an enrichment topic within general science or, still later, within

physics (Percy, 1980). As an example, the cur¡ent Junior High science curriculum

for Manitoba deals with astronomy and space science in one of its six units, but

astronomy is all but absent in the senior years (Manitoba Depattment of

Education, 1979; Manitoba Department of Education, 1982).

What are the views of junior high school science teachers regarding

astronomy in the Junior High science curriculum? Although astronomy may be

considered to be an important part of one's science education, formal training in

astronomy is not as major a feature of the grade school and secondary school

science cur¡icula as, for example, biolory or chemistry (McPherson & West, 1988).

Astronomy tends to be buried rvithin other sciences such as earth science or

physics, and, as a consequence, it is de-emphasized o¡ discussed only in passing as
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an effichment exercise (Percy, 1980). Many teachers do not have backgrounds in

astronomy, and are thus unprepared or unable to properly present astronomy as a

subject to their students (Abell, 1972).

Scientific literacy is at avery low level in most adult Canadians (Einsiedel,

1990), and this is comparable with levels noted in other countries (International

Association for the Evaluation of Educational Achievement, 1988). Studies of

science literacy and reviews of science education have suggested that science

curricula should be improved in order to achieve a higher retention of science

later in life (Yager, 1986). One suggestion is that science curricula should be

made more appealing to children, so that students would be more willing to

continue on in science later in their education (Safuto, 1991). Although there

have been many studies and proposals presented as guides for improving science

literacy and the appeal of science for children, many programs have been

overlooked or simply not put into practice (e.g. Riddle, 1988; Staley & Staley,

1988). Junior High science teachers are charged with the education of child¡en at

a crucial period of a child's development; realistically, it will be difficult to get a

child interested in science at a later point in his or her development if the seed of

the fascination with science is not sowed at an early time (Sagan, 1990).

Astronomy is a popular and inherently "interesting" subject, and requires

little laboratory equipment (Percy, 1980). Astronomy could be an ideal vehicle

for teachhg science, by attracting children to science and aiding in the goal of

improving scientific literacy by increasing children's interest in the sciences early
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in their education. This view was held by the editors and chairman of an

international confe¡ence on astronomy education, as they stated:

Astronomy may well be the most appealing science to students and

the general public. It therefore plays an important role in

promoting public interest. (Pasachoff & Percy, 1990)

Though science curricula with a basis in astronomy have been developed, they are

not widely implemented, and compete for attention from educators with other

specialized cur¡icula (e.g. Lind, 1987).

Science teachers find themselves under p¡essure and time limitations to

teach the present science curricula (McFadden, 1980; McNally, 7972). 't\e

suggestion to modify curricula in order to accommodate more astronomy may be

met by an unwillingness on the part of educators that may be hfluenced by a

number of un-known and unrelated factors. We shouid try to better understand

the problems which might face a modification of the science curriculum if a

suggestion to include more astronomy was made.



Problem Statement

The study was concerned with the teaching of astronomy in junior high

school science in the province of Manitoba, and attempted to identi$ factors

which influence it. If there r.vere to be some future proposals regarding the

improvement or expansion of astronomy education in science curricula, it would

be desirable to determine the views of present science educators on astronomy as

it is in the present curricula. It would be useful to know what instructional

materials are available for use in the schools, and whether science educators

found these materials adequate for their educative purposes. A survey of the..

educational backgrounds of science educators, particularly in the subject area of

astronomy, would be needed in order to assess the abilities of educators in the

teaching of astronomy. Further, it would be essential to learn whether or not

science educators believed that the teaching of astronomy in the science

cur¡iculum was of importance.

Problem: What are the views of junior high school science teachers

regarding astronomy?



Hypotheses

In order to address this problem, a series of hypotheses were tested. These

hypotheses are related to the problem in that they suggest some views and

attitudes that junior high school science teachers might hold regarding astronomy.

List of Hypotheses

1. Junior high school science teachers would like to include more

astronomy in their science curricula.

2, Junior high school science teachers have very little astronomy in

their educational backgrounds.

3. Junior high school science teachers are interested in astronomy.

4, Junior high school science teachers believe that students are

interested in astronorny.

5. Junior high school science teache¡s believe that astronomy is

important in an educational context.

6. Junior high school science teachers believe that available

instructional materials for teaching astronomy are adequate.

7. There is no difference between rural and u¡ban schools in the

amount of astronomy taught.
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Junior high school science teache¡s believe that astronomy can be

taught as an interdisciplinary subject.

Junior high school science teachers believe they know enough about

astronomy to teach it in their classes.

Justification for the Study

At least some of the perceived problems in scientific illiteracy might be

solved through a more interdisciplinary approach to the teaching of science

(Science Council of Canada, 1984). I(nowledge of astronorny, though not

generally considered as important as the knowledge of physics or mathematics in

a science curriculum, is nevertheless an important indicator and component of

scientific literacy. Questions relating to ast¡onomy are included in surveys

designed to test science literary (Einsiedel, i990). Historically, astronomy has

certainly held an important position in the sciences, and its present lack of

emphasis has been the result of a trend toward "practical" science education,

where astronomy is not viewed as a "practical" subject today (Swihart, 1972). T\e

present educational attitude that astronomy is an "unimportant" science is due to

the partisan recommendations of Charles Eliot and the "Committee of Ten' in

1893 (Bishop, 1990). The "Committee" advocated the elimination of astronomy

from college requirements, and as a result, the subject waned in high school

8.

9.



interest as well.

However, if the present levels of scientific literacy are of concern, then it

may be time to advocate some changes in science education. Astronomy appears

to be an ideal vehicle for such an approach. It can be taught by itself or in

conjunction with any other school subject (Berendzen & Baumgardner, 1972).

Instructional matedals are readily available, and resources, including astronomers

and astronomy organizations (many of which have education programs) are easiiy

accessible (Perø¡, 1976). The time may have come for an increase in

representation of astronomy within the school curriculum.

If astronomy is under-represented in science curricula and if greater

emphasis in this subject is an issue that should be addressed, the position of

educators on this issue must be determined. If teachers are unprepared to teach

more astronomy or aÍe not inte¡ested in the subject, then any change in curricula

to increase the amount of astronomy education may be hindered.

But even if astronomy is revalued in the science curriculum and given a

higher priority, the problem of teaching astronomy remains. How do the

educators themselves feel about astroromy and its place within the science

curriculum? Are they knowledgeable or competent in the field to the extent that

they can teach astronomy and its related field of space science? Do educators

themselves perceive a need to teach more astronomy? The purpose of this study

was to obtain answers to these and other questions relating to astronomy

education.



InJormation should be gathered on the level of astronomy education of

educators and their experience in teaching the subject. Further, it should be

determined if the educators themselves perceive a need to improve astronomy

content in science curricula and whether o¡ not there are adequate instructional

materials available for teaching astronomy.

The present study has a twofold purpose:

a) to assess the views of junior high school science teachers

regarding the importance of astronomy in public school

education;

and b) to determine if there is a desire on the part of junior high

school science teachers to teach more astronomy.

These two goals are directly addressed through the testing of the nine

hypotheses, stated earlier, The results of the study will also indicate whether or

not educators are interested in improving the level of astronomy education

included in science curricula and if support exists for such improvement should it

be recommended.



10

Limitations

The study was confined to a sample d¡awn from Manitoba junior high

school science teachers. Therefore, generalizations to other popuiations of

science teachers may not be accu¡ate. Junior high school teache¡s were selected

because there is virtually no astronomy included in Senior High science curricula,

and because Senior High School science teachers tend to specialize in the fields of

biology, physics or chemistry. Junior high school science teachers, however,

normally teach a variety of science subjects.

The study was done in the spring of 1991., by which time the bulk of thç

science cu¡riculum would have been covered by most teache¡s. It was reasoned

that the teachers would then be able to easily recall how much astronomy had

been in thei¡ most recent school year.

The survey produced for the study solicited responses to only twenty

statements, and the¡efore some possible resea¡ch questions were not included.

However, a formative assessment during the development of the survey suggested

that the four-page questionnaire was efficient and appropriate for the solicitation

of the necessary data from respondents regarding the ¡esearch questions. A

secondary reason for the relative brevity of the questionnaire was a space

limitation; the survey could have been extended for seve¡al pages had the

resea¡ch questions been broadened.

Because this study focussed on a very specific aspect of science education,
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generalizations to other subjects within the sciences are not appropriate.

Similarly, comparisons to lower grades and to secondary school science should be

done with caution. Differing situations within other provinces or study areas may

invalidate comparative studies and skew results.
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Chapter 2

Review of the Lite¡aturè
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The Current Status of Astronomy in Manitoba Schools

The paradox of astronomy being very popular yet underemphasized in

secondary education is un¡esolved in post-secondary institutions, where astronomy

is usually only an elective or an added subject in addition to a major field such as

physics or mathematics (Swihart, 1972). The current science curriculum in

Manitoba spends very little time on astronomy throughout the lower grades and

into the high schools (Manitoba Department of Education, 1979; Manitoba

Department of Education, 1982). Biology, chemistry and physics are all well-

established courses throughout the high school curdculum, but astronomy is

generally relegated to an reiatively unimportant role.

The current curriculum in the Science 7-9 Core Program is roughly divided

into six sections: Environmental Science, Life Science, Earth Science, Space

Science, Physics anà Chemistry. Astronomy is included within the Space Science

section (Manitoba Department of Education, 1979). lnhigh school, astronomy is

all but absent; it is included as an option in Physics 200 and 300, under the

heading of Motion: Earth and Sþ (Manitoba Department of Education, 1982).
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The Importance of Astronomy in Science Education

Unfortunately, the low pdoritization of astronomy in education tends to

nurture the perception that it is, indeed, a trivial subject with little impact on

society (Schatzman, 1972). With this attitude, astronomy would definitely fall into

the category of what has been called the "playful and decorative arts" and having

very little "survival value" (Stephens, 1967). One astronomer was somewhat mo¡e

candid when he remarked,

Astronomy differs from most other sciences in a rather fundamental

way: it is basically useless. (Swihart, 1972, p. 1,6)

Of course, this "uselessness" is only in terms of a pragmatic approach to life

skills. Astronomy is virtually unused throughout our typical daily life today

because of mode¡n advances and technology that eliminate its need: our society

has evolved to a point where it is no longer important to understand the sþ in

order to survive. But in terms of the pursuit of knowledge and the application of

the sciences in an effort to understand our universe, astronomy may well be the

richest field of study (Schatzman, 1972).

Because of the lack of emphasis on astronomy in school, children may be

left with the impression that it is not especialiy important (Schatzman, 1972). A

further consequence of this stratification is that adults who have been educated in

such a manner wiil also have a low opinion of astronomy, and there will be little

hope of breaking this cycle (Wer}¡'zel, 1972).



15

General Scientific Literacy

The history of science education has included a variety of approaches to

the teaching of scientific concepts. Before 1900, science was "incidental" to the

elementary curriculum, and children were given opportunities to appreciate the

world around them, but there was a definitive emphasis on mo¡alistic teachings

about God and creation (Wyatt, 1972). Object teaching was in vogue for a while

before the tu¡n of the century, and the aim of education seemed to be observation

and memorization; science education consisted mostly of knowing the names of

natural phenomena (Wyatt, 1972). Tlne "new" educational philosophy of "nature

study" appeared around 1.900, and with increased urbanization, science classes

focussed mainly upon biology (Wyatt, 1972). l-ater, there was a shift towards a

more pragmatic approach to life and an emphasis on the scientific "method"

advocated by John Dewey (1916). Over the years, there had been a trend in the

direction of encouraging students to study "useful" subjects, and the purer sciences

were de-emphasized (Pogge & Yager, 1987). It has already been noted that the

"Committee of Ten" effectively eliminated astronomy from secondary education

through thei¡ actions (Bishop, 1990).

The relationship between astronomy and education is a di¡ect consequence

of the much b¡oader relationship between science and education (Berendzen,

1972). Since the late 1950's, the ¡ole of science education has been examined

severai times, and its direction has been altered accordingly (Verstraete, 1990).



1,6

According to Ahl (i977), the first change was in reaction to Sputnik, when

education was called upon to remedy the scientific and technological deficit that

was believed to have existed in America at the time. The launch of Sputnik I

heralded the arrival of the space age, and the Western world was shocked to

discove¡ that its perceived superiority in technology and military weapoffy was on

shaþ ground. A concentrated effort to produce a more science-oriented

curriculum was begun (McCormack, 1985; Trowbridge & Bybee, 1986). In the

mid-1960's, education was described as the "equalizer" in American society, and

the schooling of minorities was a priority (McNally, 1972; Percy, 1976; Stephens,

1e67).

"Discovery-based" science was advocated by Bruner (1960), and for the first

time in curriculum research, scientists themselves were invited to act as

consultants fo¡ curriculum development. In the 1970's, education was viewed as

the tool with which to liberate human potential, and be responsive to individual

needs (Cowley, 1990). During these few decades, viewed by some as the "Golden

Age of Science Education" (Trowbridge & Bybee, 1986; Verstraete, 1990), science

curriculum development and teacher education was a priority. Then, in the

1970's, after an American man had walked on the Moon, the goai of an improved

science cu¡riculum seemed to have been attained, and the impetus for change

dissipated (Verstraete, 1990). However, this left a "vacuum" within curriculum

development that was quickly filled by a disparate variety of new teaching

philosophies (Marcuccio, 1987). In each of these new approaches, science
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education was emphasized or de-emphasized, depending on the educational

philosophy of its advocate.

Science literacy has been defined by a number of researchers studying the

problem of general public knowledge about science and scientific principles (e.g.

Einsiedel, 1990). Most definitions of science literacy include the following

components (Einsiedel, 1990):

- an appreciation of the nature and aims of science and technology.

- a knowledge of the way in which science and technology actually

work, including the conventions of scientific p¡actice.

- being familia¡ with the natural world and recognizing both its

diversity and its unity.

- using scientific knowledge and ways of thinking for individuai and

social purposes.

- having the ability to engage in the process of scientific inquiry.

Such components are compatible with the stated aims of many science literacy

programs, including the 1978 ¡evision of the Ontario science program (Haggerty

& Hobbs, 1980). Additional methods for addressing this issue have been

suggested by other educators (e.g. Penick, 1986; Penick & Krajcik, 1985).

Today, there is a renewed call for changes in the present science

curriculum, as American students have been found to be "science illiterates"

(Mechler, i982). Educators are now encouraging an improvement in science
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literary as a way to "prepare and liberate people for citizenship" (Bybee, 1979;

Piel, 1991; Voelker, 1982).

The Need for Science

There is currently a perceived need for an increased awareness and

understanding of science in the general population (Sagan, 1990). This need was

addressed in depth by a study conducted by the Science Council of Canada, which

made a numbe¡ of recomrnendations on improving science education in Canadian

schools (Olson & Russell, 1984; Orpwood & Alam, 1984; Orpwood & Souque,

1984; Science Council of Canada, 1984). As our world becomes more and more

technological, we tend to become complacent and ignorant of the scientific

processes which enable us to function throughout everyday life (Sagan, 1990).

This is of concern because we are often cailed upon to give our opinion or

otherwise decide on a correct course of action in our world, sometimes with

regard to a science-based problem such as nucle energy or poliution. If the

general population is not knowledgeable in science subject areas, then it is

possible that imprudent decisions could be made (Sagan, 1990).

The consequences of low-quality science education have been known for

some time (Allen, 1959). Included among these are a profound misunderstanding

of the natu¡e of science and skewed views of scientists themselves (Sagan, 1990).

A student's views of science come most often f¡om information received during
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his or her education and from the treatment of science and scientists in the news

media (Cowley, 1990). Therefore, exposure to biased, bland, tedious or iess-than-

flattering portrayals may create a negative attitude toward science in the mind of

a child (Safuto, 1991). This only serves as a catalyst for the growth of public

misin-formation or ignorance with regard to astronomy (Seaborg, 1990).

Occasionally, the lack of public appreciation or understanding of science is

noted by outspoken individuals, and this results in some attention from the media

(e.g. Neufeld, 1990). In a survey conducted by Decima Research and the

University of Calgary, average scientific literacy in Canada was compared with

that in Britain and the United States. The results were "abysmal" (Einsiedel,

iee0).

Over 2LVo of the sample tested did not know that the Earth orbited the

Sun, and 49Vo did not know that it takes one year to do so. Over 53% did not

know that electrons were smaller than atoms, and ove¡ 54Vo did not know that

humans and dinosaurs did not live concurrently (Einsiedel, 1990). What is most

notabie in this regard is that many of the questions on which the sampled

individuals fared poorly were related to astronomy.

Similarly, a survey of college sophomores in the United States found that

over 50Vo believed that two balls of different weights dropped from the same

height would fall at different rates (Singer & Benassi, 1981). Further, a significant

percentage believed that the Moon remained fixed overhead and only became

visible at night.
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Outrage at this realization can be found frequently in editorials in

newspapers, education journals and science magazines (e.g. Cowley, 1990; Gage,

1990; Mechler, 1982; Neufeld, 1990). The problem has existed for some time and

has often been connected with the rise in interest in the so-called "pseudosciences"

(Dutch, 1982; Sagan, 1990; Singer & Benassi, 1981). Note, for example, that

astrologers outnumber astronomers ten to one in the United States, and that a

growing number of people a¡e fascinated with the alleged "power" of crystals yet

have no knowledge of basic mineralory (Mechler, 1982).

Projects that attempt to increase the public understanding of both natural

phenomena and technology have been developed by science educators. These

range from simple uses of local environments such as a city sidewalk (Samples,

1971) to much more complex efforts involving interactive videos and computer

animation (Bochonko, Williams & Bochonko, 1989). In some cases, ambitious

projects have been hampered or stifled by a lack of funding for the programs

(Marcuccio, 1987).

These and other difficulties have suggested to some people that there is a

fundamental problem somewhere within the science education process

(McFadden, 1980; Yager, 1986). The sciences are not considered "glamorous",

and this has tended to dissuade children from pursuing scientific careers (Sagan,

1990). A further dete¡rent is the perceived lâck of monetary gains from a job in

the sciences as opposed to, for example, Iaw or brokerage (Cowley, 1990; Sagan,

1990). This problem has been addressed by several writers, and arguments for the
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revitalization of science education have been offered (Ahl, 1977; Martinez and

O¡tiz-de-Montellano, 1983; Patton, 1962; Piel, 1979; Sagan, 1990; Seaborg, 1990).

In response to such findings, educators have been quick to point out that

the problem of low scientific literacy among the public is very complex in nature

(Einsiedel, 1990). Apart from the problems inherent in the sample selection and

other weaknesses in the surveys, there are cultural, social and politicai factors

involved (McFadden, 1980; Rosier, 1990). It has been suggested that the sciences

a¡e underselected as careers because they lack "glamour" and "appeal" (Sagan,

1990). One commentator on the crisis in science education noted:

AII parties now seem to agree that American science education

serves not to nurture child¡en's natural curiosity but to extinguish it

with catalogs of dreary facts and terms. (Cowley, 1990)

AJthough there is consent that science literacy is low, there is little

agreement on the soiution. Perhaps better teachers are needed; perhaps better

textbook are required; perhaps there is not enough emphasis on technological

demonstrations. It is likely that all of these and many more are part of the final

solution.
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The Astronomy Factor

Generally, when "science" is discussed by the media, images of rocket ships

and ringed planets are produced. On a recent Newsweek cover to illustrate a

major story on the "c¡isis in science education" (April 9, 1990), nvo out of five

images intended to convey concepts of "science" were directly related to

astronomy. Yet astronomy and space science are only minimally represented in

school science cu¡ricula (Percy, 1980). Similarly, surveys of scientific literacy

suggest low knowledge of details relating to astronomy and space science (Acker

& Pecker, 1990), yet we know that the amount of time spent on this subject area

in typical curricula is small compared with, for example, biology. It is not

surprising that public knowledge in astronomy and space science is low, since

there is relatively little opportunity for students to learn the fundamentals of the

subject.

If the case for astronomy is not yet made, there are other arguments to

suggest it should be emphasized more in schools. The New York Academy of

Sciences addressed the issue of astronomy education in 197L when it cosponsored

an intemational con-ference on astronomy education (Berendzen, 1972). Several

presenters gave impassioned pleas for astronomy to be given a higher status in

education. It was stated bluntly that "astronomy is the science that best fulfils the

needs of nonscience majors" because it is both easy and exciting (Wentzel, 1972).

It was further argued that whereas most other sciences "teach only the straight
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facts", astronomy teaches the "thought processes" involved in considering one's

future. Indeed, it was suggested that ast¡onomy, like any basic science, was an

"investment in the future", and could well be "the only hope we have on this

Earth" (Wentzel, 1972).

Other presenters gave strongly-worded opinions on the value of astronomy

in education. McNally (i972), stated:

Astronomy, more than any other science, now presents so many challenges

to our understanding that it demonstrates the real excitement in studlng

science. (p. 102)

As for social and societal issues, Schatzman (1972) claimed:

It turns out that astronomy is perhaps one of the best tools for teaching ...

basic principles, for helping peopie understand what man's place in nature

really is, and for understanding nature itself. þ. 106)

Further, he concluded:

... I believe that astronorny, with its long history and its relatively easy

approach to basic facts, can help succeeding generations build a juster and

more humane society. (p. 108)

Finali¡ the issue of students' interest in astronomy was addressed by Dr. Robert

Jastrow, who opined:

I find that there is absolutely no subject, no scientific discipline, that gains

a more ready response from high school and college students than

astronomy ... (Wentzel, L972, p. 712)
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There has been enough demand and sufficient argument in favour of an

increased level of astronomy education that science curricula should reflect the

importance of the subject. Unfortunately, this is not the case; on-ly a minimal

amount of astronomy is given a place in general science curricula. As one

educator noted:

... rarely, if ever, does astronomy take its place alongside biology,

chemistry, and physics as a mainstream high school science course.

(McPherson & West, 1988)

Nevertheiess, some schools do offer astronomy as an elective, and there are signs

that the importance of astronomy is siowly being acknowledged in the education

system.

Astronomy Education Programs

Although astronomy is under-represented in education, there are a number

of programs which have been produced that do provide some level of instruction

in this area (Percy, \976). It has already been noted that some astronomy

concepts are taught in the present curricul4 though the emphasis is usually on

some other topic in which the astronomy is embedded, such as mathematics or

physics. In the early school years, there are often chapters or sections within

primary science textbooks which include descriptions of the Sun, Moon and the

Earth, with additional info¡mation about the Solar System (Pasachoff, 1990). In
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addition, a number of textbooks with an increased amount of or emphasis on

astronomy and space science have been developed, and many have been used by

educational systems in North America (e.g. Costa & Woodburn, 1965; Paul,

Pierce & Stief, 1977; Project Physics, 1968; Thurber, Kilburn & Howell, 1980).

There have been several excellent programs developed by special interest

groups (often astronomers), specifically designed to provide educators with a

resource or instructional materials for the teaching of astronomy (Mann-Lewis,

1989). Some programs are produced by planetaria or museums (e.g. Brown &

Krosney, 1990; Riddle, 1988; Royal Ontario Museum, i986; Royal Ontario

Museum, 1987), while others are sponsored by educational institutions

(e.g. Alberta Astronomy Resource Group, 1988, 1991; Brinkman & Nerdahl, 1982;

Gardner, 1967; Matthews, 1971). In addition, astronomy education programs have

been produced by independent organizations with an astronomical base (e.g.

Engelbrekston & Greenleaf, 1969; Horgan & Tomlinson, 1989; Lind, 1987; Ward

& Borden, 1988). Perhaps the most ambitious and notable endeavou¡ in this

regard is Project STAR (Science Teaching through its Astronomical Roots), which

is designed to improve students' understanding .of science through an approach

that focusses on aspects of astronomy (Sadler & Luzader, 1990).

Some astronomy education p¡ograms do provide adequate information to

educators for teaching astronomy, but may often assume that astronomical

instructional materials such as planetaria, orreries and telescopes a¡e available fo¡

use in the classroom or as accessible resources (Gardner, 7967; Utgard,I-add &
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Anderson, 1972). This is a problem, since planetarium programs are not always

effective teaching aids (Mallon & Bruce, 1982). Furthermore, there is a tendency

for some programs to limit astronomy to a specific "science", whereas astronomy is

interdisciplinary and can be studied in many scientific fields (Fraknoi , 1990a;

Ward & Borden, 1988). One science educator even noted that astronomy was

"supremely interdisciplinary" (Watson, 1972).

It is possible to extend this further into other aspects of education. Some

educators have developed programs for teaching astronomical concepts in

essentially any subject, even those that are conside¡ed non-scientific. These

subjects include ecology (Murtz, 1971), social studies (Piel, 1979), native studies

(Smith, i984), and language arts (Staley & Staley, 1988; Ward & Borden, 1988;

Yorka, 1990).

Astronomv for Non-Scientists

Of what purpose would astronomy be for non-scientists? Berendzen artd

Baumgardner (1972) tisted a number of objectives and possible topics for

astronomy courses directed at non-scientists. These are given in Tables 1 and 2.
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TABLE 1

TABLE2

Objectives for Astronomy Courses
fo¡ Nn¡-Sniennê Slìr.lêñfs

Attitudes
1. To appreciate beauty of nature
2. To want to read about science
3. To approach problems systematically

Understandings
1. Of some astronomical facts
2. Of scientific methodology
3. Of scientists as people
4. Of contrasts between science and nonscience

Topics for Ast¡onoml' Courses
for Non-science Students

Conventional Topics
1. Asteroids
2. Binaries
3. Comets

læss Conventional Topics
1. Exobiology
2. Space flight
3. Ecolog¡r

4. Distances
5. Earth
6. Flares

4. Science and governrnent
5. Science and religion
6. Science and pseudoscience
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Although there could be some criticism of the topics, the objectives do address

some of the issues facing scientists in public science education. These objectives

are in agreement with the view that "astronomy is a good way of teaching the

basic principles of scientific knowledge" (Schatzman, 1972, p. 10\.

Astronomy lends itself to an interdisciplinary approach because its basic

principles need little or no specialized equipment to observe them (Watson,

1972). Furthermore, astronomy can be conside¡ed the fi¡st basic science (Page,

1972). T\e movement of stars and planets in the heavens was understood long

before Galileo, and astronomical bodies can be easily observed by anyone who

gazes sþward. However, it is true that the present Western culture finds little

use for astronomy in everyday life. Tirnekeeping and navigation were once solely

dependent on a knowledge of the positions of astronomical bodies, whereas they

are now taken care of for us by devices such as clocks, maps and computers.

Increasing Astronorny Content in the Curriculum

Since we have seen that the sciences are losing or have lost appeal for

students (Seaborg, 1990), and that adult scientific literacy is fairly low (Einsiedel,

1990), some other approach to the teaching of science might be needed. It could

be that a more interdisciplinary approach might be more effective. Such an

approach to one particular science subject might give us insight into the possibility
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of teaching science in a broader way (Riddle, 1988; Rocker, 1968).

An innovative program was developed by McPherson and West (1988),

who designed a "Stellar Syllabus" for the sciences. Their reasoning was that

astronomical concepts can be taught in a variety of science fields. Biology

(though evolution and the origins of life on Earth), geology (though studies of the

nature of the Earth and the composition of planets) and chemistry (through the

creation of the elements and their reactions in the universe) can all be taught

from an astronomical perspective. Another interdisciplinary guide is "Look to the

Sþ", designed for astronomy "integration into other academic disciplines"

(Debruin & Murad, 1988).

Teachers themselves are likely to be poorly-versed in astronom¡ and if

their training has not been sufficient to give them the confidence or the ability to

teach the subject, then thei¡ students will suffer the consequences (Abell, 1972).

This situation was stated best by Page (1972):

... the lack of confidence of many teachers poses a serious problem in the

frontie¡ topics of astronomy, Many high-school science teachers have never

studied astrophysics and do not wish to reveal their ignorance to their

students. (p. 167)

However, astronomy education in the upper grades need not involve

astrophysics or quantum dynamics. As noted earlier, if the objectives include as

little as an understanding or an appreciation of the physical world, then much has

been accomplished. This is evident in the descriptive account of Cordeiro
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(1986b), who found an astronomy inservice quite enlightening:

... experienced teachers were required to review and evaluate their

understanding of a body of knowledge: the habits of the moon. In this

process, many found that their knowledge, derived mainly from textbooks,

models, and high school lectu¡es, was incomplete, full of unquestioned

assumptions, and in some cases, quite erroneous. Much earlier in our lives,

without in-depth, primary data collection and overt analysis, our

understandings had been formed....Teachers assume that bodies of

knowledge learned in secondary school were learned correctly. (p. 706)

Even a very basic exercise in scientific observation can produce some

interesting results. Cordeiro found that teachers in her group gained some insight

into their perception of science, and obtained a new perspective on science

education. What is more significant is the fact that it was a simple astronomical

task that achieved this goal. As further noted by Cordeiro (1986a):

... we have overlooked the immensity of knowledge available from simple

daily observation, discussion, and recording of data....Watching, recording,

thinking, and exchanging impressiors can lead teacher and children toward

better scientific conceptual understanding. (p. 152)

Teachers should use appropriate and interesting teaching strategies if they expect

children to appreciate and understand science (Adibe, 1983).

The goals of science education have been noted by many educators, often

with differing objectives, The Science Council of Canada listed four broad aims



31

in its major report, a three-volume background study produced in 1984 (Science

Council of Canada, 1984).

These aims were:

1. To encourage fulI participation in a technological society.

2. To enable further study in science and technology.

3. To facilitate entry to the world of work.

4. To promote intellectual and moral development of individuals.

If it can be argued that astronomy can help achieve some of these goals, then

more astronomy should be added to the general science curriculum .(Schatzman,

19'12), Aß noted by one educato¡:

Arousing and sustaining curiosity is basic to scientific study, whether

conducted in the laboratory of a Nobel Laureate or in a fifth-grade

classroom. (Adibe, 1983)
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Summary

The reasons for teaching astronomy can be best summed up as follows

(Watson, 1972):

L. Astronomy is the most appropriate medium for teaching science

because it is not a laboratory science; obserations can be done with

a minimum amount of equipment and at any time of life.

2. Astronomy is interdisciplinary.

3. Astronomy has been closely related to culture.

4. Astronomy is international and nonpolitical.

5. Astronomy has its share of heroes, of drama, of pathos, of

serendipity, of instrumental development, and of excitement.

Astronomy is the "queen of the sciences" (Page, 1972), and is "profoundly

'useful' in the philosophical sense" (Watson, 1972). It follows, then, that

astronomy is important enough to be taught in school and in fact be given greater

emphasis in education.

It can be concluded that astronomy is underrepresented and under¡ated in

science education. Many educators suggest that there is a definite need for

improvement in scientific literacy in the general population, and this problem is

serious enough to be called a "crisis" (Seaborg, 1990).
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Precis

Astronomy is onJy marginally included in the junior high school science

curriculum in Manitoba. Such a lack of emphasis on astronomy may reinforce the

perception that it is an unimportant subject, whereas it can be shown otherwise.

Scientific literacy in adults is much lower than desired, and ways to raise the level

of science literacy are being sought. Several educators have suggested that an

improvement or increase in the amount of astronomy included in science curricula

may generate more interest in science, and this in turn may help raise the level of

science literacy.
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Chapter 3

Methodology



Introduction

In order to ânswer the research questions, a suwey was created with advice

from both astronomers and educato¡s in Manitoba. The population from which

the sample was drawn was all junior high school science teachers in Manitoba.

The survey was administered in the spring of 1991. Data from the survey were

tabulated, coded and then entered into a database using the Amdahl mainframe

computer facility at the University of Manitoba. A computer program so¡ted the

data and also searched for correlations between variables.

Instrument

A survey was developed as an instrument to obtain information that would

assist in answering the ¡esearch questions. The survey was patterned after other

suweys produced by educators and in consultation with instructors and other

experts at the University of Manitoba. Sample answers and appropriate Likert

scales we¡e developed from recognised guides (Orlich, 1978). Forced-choice

Likert scales were chosen for questions requiring a range of answers.

The suwey consisted of twenty questions requiring varying styles of

answers; thirteen questions used Likert scales and the rest required simple

yes/no or multiple responses. Some questions had several parts. The survey

generated fifty-three possible responses for tabulation from each respondent. In
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the analysis, each possible response was treated as a separate variable for

correlation.

A copy of the suwey, with the corresponding variables indicated, is

presented in Appendix 2.

Development and Testing of the Instrument

Prior to the actual creation of the survey instrument, a list of questions

relevant to the research topic were produced and discussed with members of the

Royal Astronomical Society of Canada, Winnipeg Centre. Many of these

members, in addition to thei¡ background in astronom¡ a¡e invoived in public or

private education programs. Discussions were also held with a number of

educators in the Faculty of Education at the University of Manitoba. These and

other more informal dialogues aided in the development of a pilot survey.

The pilot survey was administered to all members of the Royal

Astronomical Society of Canada, Winnipeg Centre, who attended a reguiar

meeting of the Society in February, 1991. After administration of the suwey, the

survey questions were individuaily discussed by the group, and problems noted.

Results of the pilot study and discussions with individuals in the Faculty of

Education at the University of Manitoba, especially members of the Thesis

Advisory Committee, indicated that revisions to the survey were needed before
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the survey was ready for formal administration to the target population. Changes

were affected, and the survey instrument was prepared for mailing.

Subjects

The target population of the study was all junior high school science

teachers in the P¡ovince of Manitoba. Names and addresses of eligible candidates

for the study were obtained through the co-operation of a Science Consultant with

the Manitoba Department of Education.

A sample of the population was randomly selected from the list of eligible

candidates and surveys were mailed out to each individual (N= 100).

Accompanying each survey was a self-addressed, stamped enveiope and

instructions for completion and return of the survey. Participants were asked to

compiete the survey and return it by a specified date (see Appendix 3).

Follow-up

Each survey was coded to facilitate a follow-up mailout if it was not

returned by the deadline. The follow-up consisted of a letter reminding

particþants to mail in the suwey, this time rvith an extended deadline.
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Other Characteristics of the Instrument

The survey was non-intrusive, and the non-identification of respondents was

ensured. Participants were asked not to sign their names to the survey for their

own protection. Participants were advised of the nature and purpose of the study,

and were given instructions on how to receive a copy of the summary of results of

the study.

Processing of the Instrument

The data analyses also included a search for possible correlations between

educators' backgrounds and their perception of the need for astronomical

education.

The working o was equated with the statement that junior high school

science teachers a¡e not interested in improving the levei of astronomy education,

with a significance level of .05 in all correlations.

The following correlations \.vere tested:

- The degree of teachers' personal interest in astronomy and the

degree of interest in increasing the amount of astronomy education.

This cor¡elation directly addressed Hypothesis 1 [junior high school

science teachers would like to include more astronomy in their

science curriculal and H¡pothesis 3 ffunior high school science

teachers are interested in astronomy].
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The available instructional materials in astronomy and the amount

of astronomy taught in school. This correlation directly addressed

H¡pothesis 6 ffunior high school science teachers believe that

available instructional materials for teaching astronomy are

adequatel.

The view that astronomy is not important in an educational context

and the degree of interest in increasing the amount of astronomy

education. This cor¡elation directly addressed Hypothesis 1 ffunior

high school science teachers would like to include more astronomy

in their science curriculal and Hypothesis 5 fiunior high school

science teachers believe that astronomy is important in an

educational coûtext].

Teachers' knowledge about astronomy and the amount of astronomy

taught in school. This correlation directly add¡essed Hypothesis 2

fiunior high school Science teachers have very little astronomy in

their educational backgroundsl.

Differences in the amount of astronomy taught in school between

rural and urban schools. This cor¡elation directly addressed

H¡pothesis 7 [There is no difference in the amount of astronomy

taught between rural and urban schools].

The degree of teachers' interest in astronomy versus that of

teachers' perception of students' interest in astronomy. This
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correlation directly addressed Hypothesis 3 [junior high school

science teachers are inte¡ested in astronomy] and H¡pothesis 4

funior high school science teachers believe that students are

interested in astronomy].

- Teachers' perception that astronomy can be taught in any science

subject versus their perception that it can be taught in non-science

subjects such as social studies, language arts, art or music. This

correlation directly addressed Hypothesis I ffunior high school

science teache¡s believe that astronomy can be taught as an

interdisciplinary subjectl.

- Teachers' background in astronomy versus their perception that they

are well-versed in astronomy. This correlation directly addressed

Hypothesis 2 [junior high school science teachers have very little

astronomy in their educational backgrounds].

- The perceived adequacy/inadequacy of astronomy instructional

materials. This cor¡elation directly add¡essed Hypothesis 6 [junior

high school science teachers believe that available instructional

materials for teaching astronomy are adequate].

The results of these correlationai studies are reported in Chapter 4.



41

Chapter 4

Results



Introduction

Some of the 20 survey questions had multiple responses, so that there were

53 data points determined fo¡ each survey. Out of the 100 surveys mailed to the

random sample from the population of Manitoba junior high school science

teachers, 56 suweys were returned by the primary and follow-up deadlines.

Although this represented a response rate of over 50Vo, it was not as high as had

been hoped. The realized response rate may have been due to the time of year in

which the survey was mailed out (April/May), as many teachers might have been

preoccupied with other matters during this period. Surveys received after the

deadlines were discarded.

Data from each survey was coded and entered into a computer file which

was then transferred to a file containing a BMD statisticai program (BMD

Statistical Software, 1987). The statistical program used in the analyses did not

only tabulate the numbers of responses to the choices within each

question/answer set, but also cross-tabulated the answers with every other

question/answer set. In this way, a more comprehensive analyses was produced.

The survey data was cross-tabulated into a 53x53 array, and results were plotted

for each combination.

As there were 53 data points (responses) coded for each survey, there were

a total of l(53x52)+21 1378 correlations generated through computer analyses.

Each cor¡elation was listed along with its calculated Pearson r and its p, as well as
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an indication of the numbe¡ of responses in each variable category. The

predetermjned a was p=.1Q.

Although many correlations between variables could be of inte¡est and

valuable for a thorough testing of all hypotheses, 20 correlations were deemed

essential to the study in advance of the analyses. A Bonferroni-style partitioning

of the c r/vas made such that the significance of each of the 20 correlations was

tested at p=.005 (i.e. p=.10 divided equally into 20 parts). This division is

actually much more conservative than a rigorous Bonfer¡oni partitioning, but was

considered adequate for this exploratory study.

A large number of correlations were automatically generated by the

analytical computer program (BMD Statistical Software, 1987), though it had been

predetermined that the study would focus only upon those correlations which

related most directþ to the hypotheses. Seemingly un¡eiated variables which

produced a high level of significance were noted, but not examined. However,

these and all other correlations with high significance are given in Appendix 1.

With the imposed restriction to correlations which were directly related to the

Hypotheses, twenty correlations of primary interest were examined.

The demographics of fhe study were such that 39 respondents (69.6aVo)

were from rural areas, while 17 (34.36%;o) were from urban areas. This imbalance

was likely due to a statistical fluctuation, and the results were not adversely

affected by the rural/urban ratio.

No distinction between male and female respondents was made. No
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respondents indicated that they belonged to an amateur or professional astronomy

organtzali.on. Four respondents (7.14%) indicated that they owned a telescope.

Of the large number of variable combinations, only a comparatively small

numbe¡ were of the tested significance. Results of specific correlations which are

relevant to the research questions are noted in the following sections.

Relation of Hypotheses to the Results

The list of working hypotheses is as follows:

1.. Junior high school science teachers would like to include more

astronomy in their science curricula.

2, Junior high school science teachers have very little astronomy in

their educational backgrounds.

3. Junior high school science teachers are inte¡ested in astronomy.

Junior high school science teachers believe that students are

interested in astronomy.

5. Junior high school science teachers believe that astronomy is

important in an educational context.

6. Junior high school science teachers believe that available

instructional materials for teaching astronomy are adequate.

7, The¡e is no difference in the amount of ast¡onomy taught between

rural and urban schools.
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8. Junior high school science teachers believe that astronomy can be

taught as an interdisciplinary subject.

9. Junior high school science teachers believe that they know enough

about astronomy to teach it in their classes.

The hypotheses were tested by examining the answers to relevant survey

questions. Some hypotheses had several survey questions relevant to their

position, and these were examined for consistency. The relationship between the

hypotheses and the survey questions is as follows:

Hypothesis 1. Junior high school science teachers would like to

include mo¡e astronomy in their science cur¡icula.

Hypothesis L was tested with the following questions on the survey:

- Question 7 (Variable 25): "The present junior high school science

curriculum dictates that about one-sixth of all science classes be devoted to

astronomy". Respondents were asked whether they believed that this

stated fraction of astronomy in science classes was "more than enough",

"just the right amount", or "less than enough".

- Question 9 (Variable 27): "T\ere is enough time in school to teach as

much astronomy as I want". Respondents were asked to rate their level of

agreement with the statement, on a four-point Likert scale.

- Question 10 (Variable 28): "I would like to teach more astronomy in my
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classes". Respondents we¡e asked to rate their level of agreement with the

statement, on a four-point Likert scale.

Question 16 (Variable 34): "The science curriculum should be modified to

accommodate more astronomy". Respondents we¡e asked to rate their

agreement with the statement, on a four-point Likert scale.

Hypothesis 2. Junior high schooi science teachers have very little

astronomy in their educational backgrounds.

Hypothesis 2 was tested with the following question on the survey:

- Question 3 (Variables 15 to 27) allowed respondents to indicate their

educational background in astronom¡ progressing downward f¡om an

actual University or College degree/certificate in astronomy, to having

taken a University or College level course in astronomy, to having taken a

Continuing Education course in astronomy, ptivate instruction in

astronomy, being self-taught in astronomy, having only a personal interest

in astronomy or to having no interest or no background in astronomy.

Hypothesis 3. Junior high school science teachers are interested in

astronomy.

Hypothesis 3 was tested with the following question on the survey:

- Question 12 (Variable 30): "I am interested in astronomy". Respondents

weie asked to indicate their level of agreement with the statement, on a
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four-point Likert scale.

Hypothesis 4. Junior high school science teachers believe that

students are interested in astronomy.

Hypothesis 4 was tested with the following question on the survey:

- Question 13 (Variable 31): "My students are interested in astronomy".

Respondents were asked to indicate their level of agreement with the

statement, on a four-point Likert scale.

Hypothesis 5. Junior high school science teachers believe that

astronomy is important in an educational context.

Hypothesis 5 was tested with the following question on the survey:

- Question 14 (Variable 32): "Astronomy is important in an educational

context". Respondents were asked to indicate their level of agreement with

the statement, on a four-point Likert scale.

Hypothesis 6. Junior high school science teachers believe that

available instructional materials for teaching

astronomy are adequate.

Hypothesis 6 was tested with the following question from the survey:

- Question 20 (Variables 47 to 53): "How would you rate the following

instructional materials for the teaching of astronomy". Respondents were
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asked to indicate whether the following were adequate or inadequate:

Solar System model, globe of the Earth, globe of the Moon, globe of a

planet other than the Earth, star map, telescope, and astronomy computer

program/simulation.

Hypothesis 7. There is no difference between the amount of

astronomy taught in rural and urban schools.

Hypothesis 7 was tested by a tabulation of the numbers of surveys ¡eceived from

rurai and urban locations, and by the responses to the following question from the

survey:

- Question 6 (Variable 24): "What percentage of the science curriculum that

youlgaeh in school is devoted to astronomy". Respondents were asked to

indicate their perception of this amount on a scale with the following

selections: 0-57o; 6-l5Vo; l6-25Vo; more than 25Vo; don't know.

Hypothesis 8. Junior high school science teachers believe that

astronomy catr be taught as an interdisciplinary

subject.

Hypothesis 8 was tested r¡¡ith the following questions from the survey:

- Question 17 (Variable 35): "Astronomy can be taught as a theme within

any branch of science". Respondents were asked to indicate their level of

agreement with the statement, on a four-point Likert scale.
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Question 18 (Variables 36 to 38): "Astronomy should be taught as a theme

in non-science subjects such as: a) Social Studies; b) Language futs; c) Art

or Music". Respondents were asked indicate their level of agreement \'r'ith

each part of the statement, on four-point Likert scales.

Hypothesis 9. Junior high school science teachers believe that they

know enough about astronomy to teach it in their

classes.

Hypothesis 9 was tested with the following question from the suwey:

- 
.Question 15 (Variable 33): "I know enough about astronomy to teach it".

Respondents were asked to indicate their level of agreement with the

statement, on a four-point Likert scale.

The results of testing the hypotheses were combined with the correlative

studies to give a greater depth of understanding of the perceptions of junior high

school science teachers with regards to astronomy. The following are the results

of the analyses of the conelative studies.
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Aralysis I

Teache¡ Interest and Background in Astronomy

VERSUS

Desire to Increase the Amount of Astronomv in the Curriculum

Variable 30 (Question 12) asked respondents to indicate thei¡ level of

agreement, on a four-point Likert scale, with the following statement: "I am

interested in astronomy." Variable 25 (Question 7) said: "The present junior high

school science curriculum dictates that about one-sixth of all science classes be

devoted to astronomy", and asked respondents whether they believed that this

stated ftaction of astronomy in science classes was more than enough, just the

right amount, o¡ less than enough astronomy.

The results were sigûificant at p=.10, but were below significance of the

Bonfe¡roni partitioning of all 20 planned comparisons at p=.005. See Table I.1.

The distribution of data for Variable 30 was as follows (n=53): 11

respondents (20J5%) strongly agreed with the'statement, 35 (66.04Vo) agreed, 4

(7.55V0) disagreed and 3 (5.66V0) strongly agreed. The distribution of data for

variable 25 was as follows: 10 (18.87Vo) respondents felt there was more than

enough astronomy in the cufficulum, 38 (71.70Va) felt the¡e was just the right

amount, and 5 (9.43Vo) believed there was less than enough. The majority of

respondents believed that the present amount of astronomy was adequate.
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Hypothesis L was thus invalidated by this analysis.

Variable 28 (Question 10) asked respondents to indicate their level of

agreement, on a four-point Likert scale, with the following statement: "I would

like to teach more astronomy in my classes." Correlated with Variable 30

(Question 12), the results were significant (p=.003) at the partitioned Bonferroni

level of p=.005. See Table I.2.

The distribution of data for variable 28 was as follows (n=55): 1

respondent (l.81Vo) strongly agreed with the statement, 21. respondents (38.18Vo)

agreed with the statement, 29 (52.73Vo) disagreed, and 4 (7.ZlVo) strongly

disagreed.

Variabie 34 (Question 16) asked respondents to indicate their level of

agreement, on a four-point Likert scale, \Mith the following statement: "The

science curriculum should be modified to accommodate more astronomy."

Variable 21 (Question 3) asked respondents to indicate whether or not they had

no interest or no background in astronomy. See Table I.3.



Co I Lnn
Totâts 10 37 4 3

StrongIy
Disagree

Disagree619ZZZg

Variabte
28 Agree I 17 21

Strongl.y
Agree 1

Strongl.y Agree Disagree Strongty Rol,l
Agree Disagree Tota ts

Vari abt e 30

Ana lys i s I Tabte l-2

n=55 r= .39? p=,003



5\

Co I txm
Tota I s 12363

No
I nterest

in
As t ronoÍy

Var i abt e
21

19212

11 27 139
No

Response

Strongty Agree Disagree Strong[y RoH
Agree Di sagree Tota I s

Vâr i âbt e 34

Ana t ys is I labte t-3

n=51 r=.281 p=.045



55

The results were not significant at a significance level of p=,005. The

distribution fo¡ Variable 34 was as foliows (n=51): 12 respondenfs (23.53Vo)

agreed with the statement, 36 (70.59Vo) disagreed, and 3 (5.88%) strongly

disagreed. No respondent strongly agreed with the statement. The distribution

for Variable 21 was as follows: 12 respondents (23.53Vo) indicated they had no

interest or no background in astronomy. 39 (76.a7 7o) did not make such an

indication, implying an interest or background in the subject.

Variables 34 and 28 showed a strong correlation effect

(p < < .001). See Table I.4.

Variables 34 and 30 did not produce a significant correlation at the

partitioned Bonferroni level of significance. See Table I-5.

H¡pothesis 1 was not supported by Aralysis I. In general, the majority of

respondents were not in favour of increasing the amount of astronomy in the

cur¡iculum. 40Vo of the respondents indicated an interest in teaching more

astronomy, although 60Vo indicated they had no such inte¡est. However, there

was a significant cor¡elation between Variables 28 and 30, which showed the¡e

was a significant relationship between respondents' personal interest or

educational background in astronomy and their interest in increasing the amount

of astronomy in the curriculum.

Question 3 asked respondents to indicate their backgrounds in astronomy.

The following Table gives the results.
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TABLE 3

Teachers' Educational Background in Astronomy

University or College degree/certificate in astroûomy 0

One or more astronomy courses at post-secondary level 13

One or more Continuing Education courses in astronomy 3

Have taken private instruction in astronomy 2

Self+aught in astronomy 25

Personal interest in astronomy 26

No interest or background in astronomy 72

Respondents we¡e invited to check as many statements as were applicable.

Not surprisingly, no teachers had a degree or certificate in astronomy. Few

programs in astronomy exist at Canadian Universities, and even within these

p¡ograms, enrolment is low (Perry, 7976). þ\rt admirable 13 out of 55 respondents

(23.63%) indicated they had taken at least one university or college course in

astronomy. But this would still mean that most teachers had no formal training in

astronomy. Nearly half (45.45Vo), however, claimed that they were "self-taught" in

astronomy, while slightly less than half (47.27%) claimed they had a personal

inte¡est in astronomy. Over one-fifth (21..8LVo) said they had no interest or
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background in astronomy.

Hypothesis 2 was supported by the study, affirming that teachers tend to

have very little astronomy in their backgrounds.

Aralysis II

Teacher Belief That Astronomy is Important

Versus

Teache¡ Interest in Increasing Astronomy Content

Variable 32 (Question i4) asked respondents to rate thefu level of

agreement, on a four-point Likert scale, with the following statement: "Astronomy

is important in an educational context." Cor¡elations were sought between

Variable 32 and Variables 25,28 and 34, which ¡elated to a measure of interest in

increasing astrorromy content in the curriculum. None were significant at the

partitioned Bon-ferroni level of significance. See Tables ll.l,ll-2 and II-3.

Although there was a lack of significant. correlations between the selected

variables, the results of Aralysis II did tend to support the hypotheses.

H¡pothesis 5 was supported in that the majority of respondents (94Vo ofn=53)

agreed or strongly agreed that astronomy is important in an educational context.

However, H¡pothesis L was not supported through responses to Variable 25, as

over 90%o of the respondents felt there was more than enough or 'Just enough"
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astronomy in the present curriculum. Variables 28 and 34, which referred to a

personal interest in including more astronomy in the curriculum, produced values

of 40Vo and 23V0, respectively, in favour of increasing astronomy content.

Analysis III

Teacher Knowledge About Astronomy

Versus

Amount of Astronomy Taught

Variable 26 (Question 8) asked respondents to rate the amount of

astronomy they teach in their classes compared with the amount of astronomy

suggested by the curriculum. Respondents were given a choice of: "more

astronomy than what is suggested", "as much ast¡onomy as is suggested", or "less

astronomy than what is suggested". Variable 26 was correlated with Variables 16,

17 and 21., all responses to Question 3, in which the level of the respondent's

background in astronomy was measu¡ed. See Tables III-1, III-2 and III-3.

Most respondents had never taken university or college courses in

astronomy (797o). T\e vast majority had neve¡ taken as much as one continuing

education course in astronomy (95%). "fhese findings support H¡pothesis 2.

A cor¡elation with Variable 16 was significant (p=.002). The distribution

for Variable 26 was as follows (n=52): 10 respondents (19.23%) believed they
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taught more astronomy than what is suggested, 27 (51.92%) believed they taught

just the right amount, and 1.5 (28.857o) believed they taught less than what was

suggested. The distribution for Variable 16 was as follows: 11, (21.157o) indicated

that they had taken one or more astronomy courses in University or College,

while 41 (78.85V0) did not indicate they had taken such courses.

A correlation with Variable 17 was not significant.

A correlation with Variable 21 was significant (p=.992¡. The distribution

for Variable 21 was as foliows (n = 52): 77 (21.15Vo) indicated they had no

interest or background in astronomy, whereas al Q8.857o) did not indicate such a

lack of interest or a lack of background in astronomy.

Analysis IV

Rural Effects

Versus

Perception of Amount of Astronomy Taught

Although rural effects might have been explored for any one of the 52

other variables, only one was singled out as a test case as it related directly to one

of the Hypotheses. Analysis IV searched fo¡ a correlation between Variable 1

(which noted whether a respondent was from a rural or an urban setting) and

Variable 25 (which asked about the amount of astronomy taught by the teacher).
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The results were not significant at p=.005. It does not seem that there was a

significant difference in opinion about astronomy content between rural and urban

teachers. An exploration of the Correlation Table (Appendix 2) does not suggest

any possible relationships between rural/urban effects and any other va¡iable.

For a rural effect, there would have been a significant difference between

respondents teaching in a rural school and those teaching in an urban school.

Hypothesis 7 was supported by the data, as there was no difference in the amount

of astronomy that was believed taught in rural and urban schools.

No rural effects were significant at p=.695.

See Table [V-1..

Analysis V

Teache¡ Interest in Astronomy

Versus

Teacher Perception of Students' Interest in Astronomy

Variable 31 (Question 13) asked respondents to rate their level of

agreement ,¡¡ith the statement: "My students are interested in astronomy."

Variable 30 (Question 12) asked respondents to rate their level of agreement with

the statement: I am inte¡ested in astronomy." A four-point Likert scale was used

for each question. The results were significant (p < < .001).
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The distribution for Variable 30 was as follows (n=52): 11 respondents

(21.1,5Vo) indicated they strongly agreed with the statement, 36 (69.23%) agreed

with the statement, 3 (5.77%) disagreed with the statement, and2 (3.85%;o)

strongly disagreed with the statement. The distribution for Variable 31 was as

follows: 8 (15.38Vo) indicated they strongly agreed with the statement, 38 (73.087o)

agreed with the statement, and 6 (17.54Vo) disagreed with the statement. No

respondents disagreed strongly with the statement. See Table V-1.

Hypothesis 4 was supported by the data, as most respondents (88%) agreed

or strongly agreed that students were interested in astronomy. Similarl¡ 907o of

the respondents agreed or strongly agreed that they themselves were interested in

astronomy. This data supported Hypothesis 3.

Anaiysis VI

Teaching Astronomy in Any Branch of Science

Versus

Teaching Astronomy in Non-Science Subjects

Variable 35 (Question 17) asked respondents to rate their level of

agreement with the statement: "Astronomy can be taught as a theme within any

b¡anch of science," This Variable was cor¡elated with Variabies 36, 37 and 38
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[Question 18, parts a, b and c, respectively: "Astronomy should be taught as a

theme in non-science subjects such as: (a) social studies; (b) language arts; (c) art

or music."]. Significant effects were found in correlations between Variable 35

and Variables 36 and 37 (p =.OOt and p < < .001, respectively). A correlation

with Variable 38 was marginally significant at the partitioned BonJerroni level of

p=.005. See Tables Vl-\Vl-2, and VI-3.

The distribution for Variable 35 was as follows (n=52): 3 respondents

(5.77Vo) strongly agreed with the statement, 28 (53.857o) agreed with the

statement, and 2l (40.38%) disagreed with the statement. No respondents

disagreed strongly \r¡ith the statement. The distribution for Variable 36 was as

follows: 3 respondents (5.'77%) strongly agreed with the statement, 31 (59.61%)

agreed with the statement, 1.5 (28.85Va) disagreed with the statement, and 3

(5.77V0) strongly disagreed \¡¡ith the statement. The distribution for Variable 37

was as follows: 6 (17.54Vo) strongly agreed with the statement, 26 (50.00Vo)

agreed with the staìement, 18 Qa.61,Vo) disagreed with the statement, and 2

(3.85V0) strongly disagreed with the statement.

Hypothesis I was supported by the dat4 as 60% of the respondents felt

that astronomy was interdisciplinary and could be taught as a theme in any branch

of science. With regards to non-science subjects, 65Vo believed astronomy should

be taught in social studies, 61% felt it should be taught in language arls, and 45Vo

thought it should be taught in art or music.
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Aralysis VII

Teachers' Background in Astronomy

Versus

Teachers' Perception of Their Ability to Teach Astronomy

Variable 33 (Question 15) asked respondents to rate their level of

agreement, using a four-point Likert scale, with the following statement: "I know

enough about astronomy to teach it." Variabies 1.6 and 19 (Question 3) asked for

information on respondents' universityJevel astronomy courses and their

perception of being self+aught in astronomy. No significant effects were noted at

the partitioned Bon-ferroni p =.005.

Hypothesis 9 was supported by the data; most respondents (68%) werc

confident that they knew enough about astronomy to teach it.

See Tables VII.I and VII'2.
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Aralysis VIII

Availability of a St Map as an Instructional Material

Versus

Adequacy of a Star Map as an Instructional Material

Va¡iable 41 (Question 19) asked respondents if the¡e was a star map

available as an instructional material at their school. Variable 51 (Question 20)

asked respondents to rate the adequacy of the star map as an instructional

material for teaching astronomy. The correlation was significant (p < < .001).

The distribution for Variable 41 was as foilows (n=38): 30 respondents

(18.957o) indicated they had a star map available, whereas I (21.ß5Vo) di.d not

indicate one was available. The distribution for Va¡iable 51 was as follows: 32

$a.A.Vo) believed that a star map was an adequate instructional material for

teaching astronomy, while 6 (1.5.797o) did not.

H¡pothesis 6 was supported by the data, as 84Vo of the respondents

believed a star map was adequate as an instructional matedal.

See Table VIII-I.
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Aralysis IX

Availability of a Telescope as an Instructional Material

Versus

Adequacy of a Telescope as an Instructional Material

In a similar correlation as in part WII, this time regarding variables

relating to the telescope as an instructional material for teaching astronomy

(Variables 52 ar,;d 40), a significant effect was found (p=.004). Hypothesis 6 was

again supported by the data, as 72% of the respondents believed that a telescope

was an adequate instructional material. See Table IX-1.

Summary

Hypotheses 2 through 7 were strongly supported by the data in the study,

as was Hypofhesis 9. Hypothesis l was not supported, and H¡pothesis 8 was only

marginaþ supported. The descriptions of the hypotheses and their support or

lack of support as a ¡esult of the study are as follows:

1. Junior high school science teachers would like to include more

astronomy in their science curricula. Not supported by the study.

2. Junior high school science teachers have very little astronomy in

their educational backgrounds. Supported by the study.
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Junior high school science teachers a¡e interested in astronomy.

Supported by the study.

Junior high school science teachers believe that students are

interested in astronomy. Supported by the study.

Junior high school science teachers believe that astronomy is

important in an educational context. Supported by the study.

Junior high school science teachers believe that available

instructional materials for teaching astronomy are adequate.

Supported by the study.

There is no diffe¡ence in the amount of astronomy taught between

rural and urban schools. Supported by the study.

Junior high school science teachers believe that astronomy can be

taught as an interdisciplinary subject. Marginally supported by the

study.

Junior high school science teachers believe that they know enough

about astronomy to teach it in their classes. Supported by the

study.

Of the twenty correlations tested, nine were found to be significant. These

we¡e the cor¡elations between the following Variables (see Appendix 2):

7.
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Table 4

Significant Correlations

Variable Variable p

28 30 .003

28 34 <.001

26 L6 .002

26 21 .002

31 30 <.001

35 36 .001

35 37 <.001

35 38 .005

41, 51 <.001

40 52 .004
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Chapter 5

Discussion of Results
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The results of this study show that whiie junior high school science teachers

tend to have an interest in astronomy, believe that astronomy is important in an

educational context and believe that their students are interested in astronomy,

there is a reluctance on their part to increase the amount of astronomy in the

curriculum. This is interesting because respondents indicated that astronomy

could be taught as an interdisciplinary subject, and that it could be accommodated

within a number of subject areas. Various factors could be involved here, not the

least of which could be a reluctance to comp¡ess an existing curriculum to

accommodate more astronomy. Another factor may be that most teachers lack a

background in astronomy. It is possible that a "fear" of teaching a subject in

which they themselves are not well-versed could worry some teachers.

If there is an attempt to increase the amount.of astronomy content in the

curriculum, some effort should be made to include more astronomy in a teacher's

education. Although it is certainly possible that some astronomy might be

encountered in the course of a typical Bachelor of Education program, this small

exposure might need to be expanded. Several programs to improve teacher

education in astronomy have been developed, and should be implemented more

broadly (Hensley, 1990).

An explicit assumption here is that a person who has some University or

College education in astronomy is more knowledgeable than one with lesser

education or is self-taught. However, this is not always true in the field of

astronomy. For example, the cu¡rent (1991) President of the Winnipeg Centre of
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the Royal Astronomical Society of Canada has no formal training in astronomy,

yet he is one of the most knowledgeable and capable astrophotographers in

Canada. Furthermore, his photometric measurements of sta¡s are of professional

quality, and his work has been published and reported in scientific journals. Many

other "amateurs" in astronomy are very capable individuals who teach the very

same Continuing Education courses they themselves have not taken, and whom

almost routinely discover new comets, novae and supernovae. This reality

emphasizes the need for caution when conside¡ing formal educational background

as an indication of achievement or knowledge in some scientific subjects.

Using results from Analysis I, the distribution of data showed that 86.79V0

of the respondents were mildly or strongly inte¡ested in astronomy. This result

shows that interest in astronorny is at a high level among junior high school

science teachers. This interest in the subject could be put to good use by

encouraging more astronomy content.

The concept of "interest" in astronomy needs to be addressed and

deconstructed at this point. A survey question specifically asked teachers to note

their level of agreement with a sentence which stated that they were interested in

astronomy. An indication of agreement with this statement does not offer any

quantifiable value with which other statements can be compared. A person with

only a vague interest in astronomy in that his or her interest consists only of

reading occasional articles in popular science magazines may have answered that

he or she strongly agrees with the statement, whereas a person who actually owns
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a telescope and occasionally observes the planets with binoculars might not feel

that his or her interest was sufficient to warrant agreement with the statement.

Therefore, the indication of agreement with an "interest" in astronomy is

somewhat misieading. However, a reasonable assumption is that the suwey

question did produce a good measure of teachers' interest in astronomy.

Using results from Analysis V, the distribution of data showed that 88.46%

of the respondents believed that their students were interested in astronomy. This

simila¡ result to the irivestigation of Hypothesis 3 suggests a link between teacher

and student interest in astronomy, and will be discussed late¡.

The¡e is a need again for caution with regard to the determination of

"interest" in astronomy. With regard to students' interest, it would be difficult for

teachers to assess their charges' true level of interest in astronomy without a

formal testing. Students might display thei¡ interest in astronorny by asking

questions, reading extracurricular astronomy book or doing astronomy science

projects. In my experience as a judge at recent science fairs, however, relatively

few science projects based in astronomy have been encountered, and one could

assume that students are not interested in the subject, despite the data in this

study which relates to teachers' belief that students are interested in astronomy.

A number of other factors might be involved, therefore. These could include the

comparatively small amount of astronomy in the science curriculum, or perhaps a

lack of enthusiasm on the part of the teachers themselves, working to discourage

students from pursuing studies on astronomy.
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An overwhelming 94.54% of respondents believed that astronomy is

important in an educational context. 87.27Vo believed that astronomy was

"important", while 7.27Vo believed it was "very important". Again, it is clear that

teachers have a very positive view of astronomy in education. If we also conside¡

the high level of both teachers' and students' interest in astronomy, then it would

seem logical that more astronomy would be welcomed in the cur¡iculum and

therefore should be emphasized in junior high school science.

Of course, what does the phrase "astronomy is important in an educational

context" really mean? Since no comparative phrase was added to the statement,

the "importance" of astronomy is not understood. Is it "important" when

compared to physics? biolory? accounthg?

Furthermore, "in an educational context" is a vague statement. Is

secondary-school science included in this definition? A textbook? A self-guided

natu¡e walk? The statement is worded in such a way that answers may not

necessarily reflect the intent of the survey. However, we can again assume that it

is reasonable to consider responses to the statement as reflecting the opinions of

teachers with regards to the reiative ultimate importance of astronomy in the

broad context of a person's complete education.

In a general survey of instructional mate¡ials for teaching astronomy

available in Manitoba schools, the responses were as noted in Table 5.

Although most schools have at least one globe of the Earth available for

use (and likely one in each social studies and science classroom), and the majority
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have some sort of star maps as teaching aids, other instructional materials for

astronomy are in short supply. Indeed, less than one-third had a telescope!

Table 5

Availabie Instructional Materials for Astronomy

INSTRUCTÏONAL MATERIAL

Solar System Model (Orrery)

Telescope

Star Map

Globe of the Earth

Globe of the Moon

Globe of a Planet other Than Earth

Astronomy Computer Program

Othe¡ Astronomy Materials

AVAILABILITY

49Vo

297o

657o

93Vo

167a

4%

28%

157o

If the present level of astronomy in the curriculum is to be augmented,

more instructional materials should be made available. But even if this is done,

would these materials be viewed as adequate by the teachers themselves?

Variable 51 (Analysis MII) asked respoûdents to judge whethe¡ or not star maps

were "adéquate" for teaching astronomy. The result was that 78.95Vo of the
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respondents considered star maps "adequate". Similarly, Variable 52 (Analysis

IX) asked about the "adequacy" of telescopes. Only 16 respondents (29.09%)

indicated that their school had a telescope, but as shown in the analysis, 15

(93.757o) of this group felt that telescopes were "adequate".

These findings suggest that the possession of a telescope as an instructional

aid does not by itself assist teachers in conveying astronomy to their students.

The concept of "adequacy" is fairly vague, and it can be interpreted in a variety of

ways. Teachers might have felt that a globe by itself was not adequate to teach

all astronomy concepts, but was quite adequate for teaching about spherical

coordinates or eclipses. One could ask whether or not a textbook would be

"adequate" to teach any subject, and find a difference of opinion.

Teachers had mixed opinions regarding other. instructional materials for

astronomy. Most of the respondents whose schools owned a Solar System model

(Ns=23) believed the Model was adequate for teaching astronomy (A=82.6%).

The overwhelming majority of respondents believed that globes of the Earth are

adequate (Ne=45, A=97.8Vo).

Only eight respondents (Nm=8) noted that their schools possessed a Moon

globe, and of these, 87,5Vo (A=7) said the globes were adequate. But there were

L7 respondents who noted thei¡ schools had no Moon globe available, and of

these, eight believed Moon globes were adequate for teaching astronomy, while

nine thought that Moon globes were not adequate for teaching astronomy. This

consideration of inadequacy in the absence of available instructional materials was
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also found for other astronomical instructional materials, including telescopes,

globes of planets other than the Earth, Solar System models and astronomical

computer programs and simulations. This could be due to a negative attitude on

the part of teachers, who might be feeling that the unavailability of these

materials does not affect their ability to teach the subject effectively. On the

other hand, it may very well be that these teachers realize that the possession of

such instructional materials does not necessarily improve an ability to teach a

subject effectively. Future studies to resolve this issue might prove useful. This

might be most interesting with regard to educational computer programs, as

suggested by data from this study. While only 13 respondents (Nc=13) noted the

availability of astronomy computer programs in their schools and only 16 noted

the absence of such programs, 15 respoûdeûts (A=15) believed these programs

were adequate for teaching purposes, but nearly the same amount (Na=14) did

not think the programs were adequate. And while 9 of the 13 respondents with

available computer programs felt the materials were adequate, 4 of the

respondents (over 307o) did not believe that astronomy computer programs were

adequate. Because these sample sizes are small, it would be difficult to resolve

the issue through this study. However, it is recommended that the teachers'

perceptions of the inadequacy of computer programs as instructional matetials be

examined thoroughly in a future study, as this issue may be an important one as

schooling progresses through the electronic age,
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Further Discussion

In a correlation between Variables 34 and 2L, which also lin-ked variables

relating to interest in astronomy and a desire to modiff the curriculum for more

astronomy content, the results were not significant. However, a careful reading of

Question 3 shows that Variable 2I actually measures the degree of disinterest in

astronomy; it is possible that this subtle change in phrasing resulted in the lack of

cor¡elation.

The internal validity of the survey was checked through a correlation

between Variables 34 and 28, which each asked about a desire to inc¡ease

astronomy content in the curriculum. As expected, the results were strongly

significant; the two questions received similar responses. However, it should be

noted that the two questions had a subtle difference, which could explain any

slight differences in the distribution of answers. Question 10 (Variable 28) asked

teachers if they themselves wanted to teach more astronomy, whereas Question 16

(Variable 34) asked teachers if the science curriculum should be changed to

include more astronomy. The difference is that Variable 28 solicited a personal

desire, and Variable 34 involved a formal, corporate procedure. This difference

could have affected the comparative distribution of responses between the two

similar, yet disparate questions.

Analysis II attempted to find a significant correlation between teachers'

belief in the relative importance of astronomy versus their interest in increasing
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astronomy content in the curriculum. No such correlation was found. If

astronomy is viewed as having an "importance", this characteristic does not relate

to an interest in a change in the curriculum. Changing the curriculum could be

viewed as a complicated and expensive process, or that "importance" is assigned to

many other subjects as well, and the singling out of astronomy may be considered

unwa¡ranted. Indeed, if teachers' education did not include a significant amount

of astronomy (as is usually the case), then there would be no motivation for

teache¡s to view it as "important" unless they themselves were interested in the

subject. Further studies that would address this problem are necessary.

More teacher education in astronomy is needed, perhaps through special

inservice sessions or othe¡ astronomy education programs conducted by

astronomers. Locally, the Science Teachers' Association of Manitoba should ask

astronomers to give presentations to teachers, or it should be open to approach by

astronomers wishing to give presentations to teachers. At post-secondary

institutions, a unit or section devoted specifically to astronomy should be

developed and added to the programs with Curriculum: Mathematics and Natural

Sciences.

The amount of teacher education in astronomy is related to the amount of

astronomy that is taught in schools. Analysis III found a significant correlation

between Variable 26, which measured teachers' opinions on whether they teach

less, just enough, or more astronomy than what is suggested by the curriculum,

and Variable L6, which asked respondents to indicate if they had taken any post-
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secondary astronomy courses. The results were significant; teachers who have

taken some astronomy are more likely to teach more than what is suggested in the

junior high school science curriculum. This is not surprising, as the teachers who

had taken some astronomy would feel more confident about teaching astronomy

than those who had never taken astronomy during their own education.

These results were supported by the correlation between Variables 26 and

21, where Variable 21 asked for an indication of a lack of interest or background

in astronomy. A significant correlation was found; teachers with no interest or no

background in astronomy tend to teach less astronomy than what is suggested by

the curriculum.

Analysis V showed a very significant correlation betwee[ teachers' interest

in astronomy and teachers' opinion of students' interest in astronomy. Teachers

who are interested in astronomy themselves will likely believe that their students

are interested in astronomy as well. Unfortunately, the conve¡se was also found

to be true. Teachers who do not regard astronomy as an interesting subject will

not consider students to be interested, either, and will likely not encourage

students' interest in the subject.

One suggested method of teaching astronomy more effectively is through

its introduction in non-science subjects (e.g. Staley & Staley, 1988). Thus,

teachers in social science fields might want to encourage children to write poetry

with astronomical themes, discuss the possible social structure of an alien culture,

or inctudå speculative fiction exercises in literature. Furthermore, astronomy
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could be used as a theme in art or music. As for the sciences, it has also been

suggested to include astronomy as an interdisciplinary subject in fields such as

biology (evolution of life), chemistry (cosmology) and mathematics (the

astronomical distance scale).

Science teachers who are open to the possibility that astronomy can be an

interdisciplinary science subject also believe that it can be included in non-science

subjects. This is a very favourable indication that science teachers would like to

see more science included in non-science fields, possibly because they believe that

students would appreciate science more and have a greater interest in science if it

were discussed or covered in subjects such as history, Iiterature and art.

Analysis VII concerned teachers' background in astronomy and thei¡ belief

that they are able to teach it. Not surprisingly, most teache¡s (68.52Vo) felt that

they knew enough about astronomy to teach it, even though other data f¡om this

survey indicated that most teachers were undertrained in the subject. It is

probable that a number of factors were responsible for this result. Personal pride

and respondents' confidence in their teaching abilities were likely involved, as

would be the view that astronomy is essentially an "easy" subject to teach at the

junior high school level. However, as the field of astronomy is changing rapidly

and ask fundamental questions about the nature of the universe and the origin of

life on Earth, it should be viewed more properly as a very involved and complex

subject.

Finall¡ the last two Analyses conce¡ned the availability and adequacy of
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star maps and telescopes as instructional materials. In both cases, the availability

of the materials for teaching astronomy was related to the view that they were

adequate for instruction. Teachers who do not think that such instructional

materials benefit and improve the efficienry of teaching astronomy may not have

access to such mate¡ials. This suggests that astronomical instructional materials

should be made mo¡e available so that teachers can teach astronomy more

effectively. As a resource, there is even a newsletter available for providing

teachers with basic information about astronomy and suggestions for learning

experiences in the class¡oom (Fraknoi, 1990b).

Other instructional materials include computers and other high-technology

systems. There are a number of astronomy computer programs on the market

that are designed for beginner or intermediate students. Some simply test a user's

knowledge of astronomy facts, while some enable a user to plot the orbits of

comets and solve complex orbital problems.

Videodisc technology has progressed to the point now where an immense

library of astronomical photographs with accompanying documentation is available

for home use. A linkage of these resources with personal computer systems can

allow teachers to have enough material to easily teach students basic astronomy

and even college.level astronomy in sorne cases. While there can be no replacing

the actual hands-on use of a telescope and one's personal victory of finding the

Andromeda Galaxy in an eyepiece, experiments with computer-guided telescopes

have shown that bringing real-time images of planets, galaxies and sunspots into
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the classroom are well within the abilities of many amateur astronomy operations.

Members of the Winnipeg Centre of the Royal Astronomical Society of Canada

have already discussed the possibility of linking a small computer-guided

astronomical obsewatory with classrooms hundreds of kilometres away vra a

modem and a telephone line. Such a project could bring nighttime observing to

daytime school science classes, expanding the abilities of the average science

teacher.

Most large cities have at least one major planetarium with public or school

programs available for booking. Other astronomy or space-oriented projects

should be encouraged and supported by government and educational institutions.

An interactive videodisc display with an astronomy theme could be developed and

set up in public areas such as museums or shopping malls. Indeed, such an

educational system with a theme of any science would be a commendable display.

It is only through a greater emphasis on public science education to improve the

level of science literacy that success will be achieved in this area.

Summary

This study has shown that junior high school science teachers are generally

not in favour of including more astronomy in the junior high school cu¡riculum.

However, science teachers are interested in astronomy and believe that thei¡

students also display an interest in the subject. Furthermore, there is some
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evidence that teachers who are interested in astronomy may be willing to increase

astronomy content in the curriculum.

Junior high school science teachers tend to have very little formal

education in astronomy, but believe they are capabie of teaching astronomy as it

eústs in the curriculum. A dearth of available astronomical instructional

materials in the schools could undermine the effectiveness of teaching astronomy

at the Junior High level.

As science literacy in Canada is perceived as being very low, there is a

need to raise the level of science literacy. Increasing students' interest in science

subjects and encouraging their continuing personal exploration within science'

fields are ways which might raise the level of science literacy in the general

population. Astronomy is an interdisciplinary subject which holds a popular

interest for the general public. If a popular science subject such as astronomy was

emphasized or at least increased in its level of inclusion within the general

curriculum, it is possible that the present, disappointing level of science literary

would start to increase. At the very least, students would enhance their learning

through a capitalization on their interest in a popular subject.

This study has shown that junior high school science teachers in Manitoba

tend to have a positive attitude towards astronomy. Further studies should

explore the possibility of incorporating astronomy within non-science subjects, and

astronomy-based science curricula should be tested within the province. In

general, more exposure to astronomy is needed, especially with respect to teacher
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education. It would be useful to dete¡mine what variables are involved in

teachers' reluctance to change the cur¡iculum in order to include more astronomy.

If astronomy education is to be enlanced, then teachers would need training and

inservice sessions to increase their own astronomy literacy. In doing so, we may

find an increased willingness to increase the amount of astronomy in the

curriculum, and a heightened awareness of the importance of astronomy in our

1ives.
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28 vs.27
29 vs.9
29 vs.23
29 vs.24
30 vs. 19

30 vs. 20
30 vs. 2L
30 vs. 23
30 vs. 25
30 vs.27
30 vs. 28
31 vs. 5
31 vs. 19

31 vs.20
3l vs.21
3l vs.27
31 vs. 28
31. vs. 30
32 vs.25
32 vs. 28
32 vs. 30
32 vs. 3l
33 vs. 16

33 vs. 19

33 vs. 20
33 vs. 21
33 vs.26
33 vs.29
33 vs.30
33 vs. 32
34 vs. 20
34 vs.27
34 vs.25
34 vs.27
34 vs. 28
34 vs. 30
34 vs.32
35 vs. 17
35 vs.32
36 vs. 12
36 vs. 13

36 ys.32
36 vs. 35
37 vs. 8

-.618
-.425
-.3

.375
-.396
-.499
.534
.293

-.358
-.421
.392
.281

-.358
-.503

.351
-.489
.375
.624

-.314
.302
,392
.402

-.338
-.358
-.328
.578
.547
.315
.482
.308

-.365
.287

-.604
-.328
.657
.3"t5

.353
-.292
.386
.306
.332
.268
.4n

-.¿t+
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< .001
.002
.03
.006
.003

< .001
< .001

.03

.008

.001

.003

.041

.009
< .001

.01
< .001

.005
< .00i

.02t

.024

.003

.003

.012
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.015
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< .001
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44 vs. 43
45 vs. 10
45 vs. 12
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.JJJ
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-.381
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.415
.395
.389
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.297

-.473
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-.287
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.439
.323
.421

-.334
-.396
-.306
.280
.289
.34
.33
.41,6

-.48
-.284
.303
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.376
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.585
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.033

.033

.041

.016
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.025

.019
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.048
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.03
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APPENÐIX 2
RELATIONSHIP of SLIRVEY QUESTIONS to DATA VA-RIABLES

I ââ

1.

i

(Venf.q¡f,U 1 determÍned by location of respondent: Urban/Rural )

ltemg can l3-e answered by placin_g a check (y) mark in the space provlded.Please respond as indlcated for oiher guestionE.

t^lhat is ghe approximate enrolment at your Bchool? (VARIABLE 2)

2000-1000
999-500 

-499-250 
-249-1s0 
-149-100 
-99-50 
-Iess lhan 50 
-

f,¡hat degree(s) do you hold? (VARIABLES 3 to 8 )

- 

B.l":, 
=:--_H: 

S".... _ Ph.D. _ B.Ed wiÈh sci. r.låjor
] a. ra. wEñ-sc!, H!nor-_ orner-iãþe-iiy¡ r

rn whaÈ Eubject fietd(E)? (VAnIABLES 9 to 1l+ )

_ Eiology 
. _ Chemi8Èry _ phyEics _ ceneral ScLence

_ Computer science Other lspecifyJr

llhat iE your background in aatronomy, if any? (VARIABLES I5 to 21)(check as may a6 you wish)

_ University or College degree/cert i f lcate in asÈronomy
_ One or fnore a8Èrono¡ny courgea Èaken ín Univereily or CoIleEe
_ One or more Contínulng Educaglon couraeB taken ln aseronomy

- 
TaYg taken private Instruction in aatronomy

_ Self-Èaught ln aEtronomy
_ PersonaL interest in astronomy

- 
No inÈereEt or background in ästronomy

Àre_you-now-or have you ever been a member of an a.íìateur or (VARTABLE 22)professional astronony organization?

Yes No

Do you own an aatrononlcal teleBcope? YeE _No
(vARTABLE 23 )If yes, how often do you u8e !t?

_ Every day
Àt least once a week

] ¡t leasÈ once a nonÈh
_ several timeE å year
_ Àbout once a year
_ Rårely

Never



I2\

What perc€nÈage of Èhe acience currLculum that ygqÞCêgÞ in achoo! iEdevoted co agtronomy? (VAnIABLE AL)
_ 0-5t. _ 6-15t _ 16-25t _ more than 25c _ Don,c Knoe¡

The presenÈ Junior High school science curriculum dlctates Chat. åboutone-sixCh of aLl scj.ence classeE be devoted to a8tronomy. Is thlgl

_ Hore than enough
_ JUEÈ Ehe right anount
_ LeEs lhan enough

( vARTABLE 25 )

Compared vrith what. Èhe curriculum suggests, in yÕur science classes dovou teach! (VARTABLÐ 26)
Hore astronomy Chan what, !E suggested

- 
Àe much aEtronomy aa ia auggeaééa

- 
Less astronomy !úan erhat l;-Euggestect

Please lndlcate your level of agreemenÈ with the followlng sÈatements¡

There iE enough tlme in school to teach as much astronomy as I wanÈ. -

_ Strongly agreê _ Àgree _ Disagrêe _ Strongty Dlsagree
( van r.rnln e 7 ¡

I would like Èo teach more aEtronomy in my elasaes. 
(VARIABIE 28)

_ Strongly agree _ Àgree _ Dlsagree _ strongly Disagree

Àdequate instructiona] materialE and resources are availabte ior
teaching asÈronomy. (vARTABLE 29 )

_ Strongly agree _ Àgree _ Di8agree _ SÈrongly Disagree

f2. I a¡n ingerested in agtronomy. (VAN IABLE 3o)
_ strongly agree _ Àgree _ Disagree _ Strongly Disagree

13. My students are inÈerested in agÈronomy. (vARTABLE 31)
_ Strongly agree _ Àgree _ DiEagree _ StronEly Diaagree

ÀsÈronomy is Ímportant in an èducaÈional context. (VARIABIE 32)
_ Strongly agree _ Àgree _ Dlsagree _ sËrongty Dlsagree

I know enough about aBtronomy to leach it. (V¡n¡A¡LE 33)

_ Strongl.y agree _ Àgree _ Dlsagree _ SÈrongly Disagree

II.

9.

10.

14.
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(vARTABLE 3¡l )
16. The science curriculum thould be modified ¿o accoÍvnodaee more agtronomy.

_ strongly agree _ Àgree _ Dl8agree _ Strongly Dlaagree

17. Àstronomy can be taught as a theme h,ithin any branch of Ecience.

_ Strongly agree _ Àgree _ Disagree _ sgrongly Disagree
lvanraarr :5 )

18. Às¡ronÕmy Ehould be taught aE a Èheme in non-Ecience ÊubjectE such aa!

(a) social Erudie8. (vnnf¡sl,¡ ¡6 )

_ sCrongly agree _ Àgree _ DiEagree _ strongly Dlsagree

(b) Lansuage art8. (vARrABtE 37)
_ strongly agree _ Àgree _ Disagree _ slrongly DÍsagree

(c) Àrr or music, (VARTABLE 38)

_ strongly agree _ Àgree _ Disagree _ sÈronqly Dj-sagree

19. which of the following inEtructlonâl materials does your school have
available for use in Èeaching aEtronomy? (vARTABLES 39 to L6 )

_ solar system mode:.

_ telescope

_ Btar nap

-:i::::::::::::'
_ globe of a planeg other chan lhe Eargh

_ astronomy computer progrsn/ s imu lat ion

_ other (Epecify): _
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20. How would you rate lhe following instruc¡ional materiale for the
teaching of astronomY?

(a) solar sy8lem model (VAnIABLE I{.l)

_ Àdequace _ Inadequate

(b) ctobe of rhe Earrh (VAnIASLE l+8)

_ ÀdequaCe _ Inadequate

(c) ctobe of the Moon (VARTABIE )+g)

_ Àdequaee _ ¡nadequate

(d) cLobe of a ptanet orher than che Earth (VARIABIE 50)

_ Àdequate _ Inadequage

(e) star map (VARIABTE 51)

_ ÀdeguaÈe _ Inadequale

(f) leteEcope (VAaTABLE 52 )

_ Àdequate _ Inadequate

(9) À€lronomy computer program/simulagion (vanr¡¡rB 5¡)
_ Àdequate _ Inadeqliate

Thank you for your co-oPeraclon. Pleaae return Chj's survey !n ghe sÈamPed,
pre-adäreased ênvelope which !e Provlded. If you have any quesÈlons abou!
ihis suryey or r,¡ould- Me a eurunãry of lhe resulÈB when available, Pleaae
contact,:

chris À. Rutkow8ki
Box 1918

Hlnnipegf Hanltoba
Canada R3c 3R2



APPENDIX 3

SOLICITATION LEI¡TER

you for taking the tine to assist me in ny

26 ApriL 1991

Dear Junior High Science Teacher:

I am a graduate student in the DePêrtnent of Curriculun:
Mathematics and Natural Sciences in the Facul-ty of
Education, University of Manitoba. I am aLso Past-President
of the Roya} Astronornical Society of Canadar Winnipeg
Centre, and an actively involved in its public astronomy
education programs '

As part of my Master of Education thesis, I have
developãd a survey of Junior High science teachers to find
out if changes are needed in the amount or level of
astronomy tÃught in schooL. Your response nay assist in the
planning of future prograns in this subject.

I would ask that you please take a few ninutes of your
time to complete the encfosed questionnaire and then return
it in the self-addressed, pre-stanped envelope. Your
response wÍIL be held in strictest confidence. When the
resuJ.t" of the study are reported' the data wilJ' be Pooled
so that you witl not be identifled in any way. You are
under no obligation to ParticiPate in this studyr and nay
choose to not complete the questionnair'e, if you wish.

PLease try to conplete this survey as soon as possible'
It is hoped that all sulveys can be returned by May 17t
1991¡ in order to facilitate rapid anal'yses of the results'

Your assíst¿nce in this study is most appreciated' It
is only through thë klnd. co-operation of educators Iike you
that interesting and effective educational Progrèms can be
designed. This is quite l¡oportant in the fteld of astronomy
and space science, to which nany students seen to be
attracted.

If you would tike to be sent a sumrûary of the results of
this study, or if you would like more infornation¡ you Day
contact me at the address or telePhone number given below'

Thank
research.

S ince re ly ,

Chris A. Rutkowski
P. O. Box 1918
Winnipeg ¡ Manitoba
Canada R3C 3R2


