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2, Yo develop sensitivity to, and consideration of the needs of living organisms
3., To give information about, and experience in the necessary skills involved in the
techniques of care and management of living ocrganisms.

In the American Elementary Science Study Curxiculum Project, (E.$.8., 1970) the teachers
resource booklet on the care and maintenance of living organisms in the classroom stresses: -

*it is your (the teachers) responsibility to see that the
animals in your classrcoom are well cared for and have an
environment appropriate to their needs”". (p. 31)

In Australia, the nationally supported senior Biology curriculum materials "The Web of
Life" includes the following statements regarding the handling of living things:

"Apart from their value in developing understanding of

organisms, use of living materials can also engender

attitudes in students. The way such organisms are regarded

and handled affects the kinds of attitudes students develop.

It is important that no classroom procedure should involve -

or even appear to involve cruelty or suffering to animals" (p. 43).

{(Web of Life Teachers Guide Pt. 1. 1581, Australian Academy of
Science, Canberra, A.C.T.}

The notion that biology should promote positive attitudes towards animals by having

gstudents accept responsibility for their care, and that it should "engender a respect for
life®™ (1979, p. 3) are explicit statements in the New South Wales Senicr Biolegy Science
Syilabus {1979}).

The recently released Australian adaptation of the New Zealand Primary Science Programme
includes as one of its major aims that "Children show responsible attitudes towards living
things" {1981, p. 31} which is invisaged teo include the caring for animals, the proper
handling of animals, the return of animals to their natural environment following shoxt-term
studies and maintaining the health, comfort and lives of animals.

Purther, the Committee on Precautions and Standards in Animal Experimentation of the
American Psychological Association (1972) has set down specific guidelines for the use of
animals in school science, including the following requirements:

"All experiments nust be preplanned and conducted in such a

manner that respect for basic animal life and ali humane
considerations are fully understood and carried out by the student.
Students using animals mus? insure for proper housing, food, water,
exercise, cleanliness and gentle handling of such animals at all
times."

These guidelines have been expanded by the American National Science Teachers
Association in a position paper on the Ceode of Practice on Animals in Schools {198(¢).
The purpese of the guidelines for school science is stated as being "to enrich education
by encouraging students toc cbserve living organisms and to learn proper respect for life®
{(p- 57).

These guidelines then stress the following points when using animals: -

"A teacher must have a sure understanding of, and a strong
commitment Lo responsible care of living creatures (Principle A);
Of primary importance is the maintenance of good animal

health and provision of optimal care (Principle C);

Experimental procedures conducted on vertebrate animals shall
include only those that do not invelve pain or discomfort to

the animal (Principle D))" ({p. 57).

A recurrent theme throughout these various curriculum, syllabus and policy statements
ig the humane treatment of animals, their proper care and maintenance, and the development
of positive, caring attitudes towards animals by students.

Rowan (1981) stresses that it is necessary to recognize animals as sentient beings and
not simply to portray them as disposable biolegical tools when teachers incorporate animal
studies within the program.

Teachers also need to decide the type, of animal studies that will be incorporated
within the school programme, and accept responsibility for the selection of appropriate
animals for study commensurate with the intellectual, emotional and physical skills of pupils.
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Scientific thinking and the role of the Laboratory

Science teaching has traditionally encompassed a variety of cognitive and affective
aims, of which the development of scientific thinking and the fostering of a respect for
l1ife have assumed some significance. Although the past two decades have seen changes in
emphasis from time to time, abilities of inguiry, discovery andcreativity as well as
practical investigative skills including observation, planning, analysis and reporting
are considered central to the teaching of science {Hofstein & Lunetta, 1982},

It has been widely assumed that laboratory based activities, particularly at the
secondary level, are effective in enhancing the development of "scientific thinking™.

Lucas (1971} for example, has hypothesized that through laboratory work students develop an
understanding of how scientists work and think. “Scientific thinking" is conceptualized as
inciuding analytical and organizational skills together with the aptitude to dispassionately
and objectively evaluate data. While science educators have assumed that the laboratory
serves to develop this kind of thinking, Hofstein & Lunetta's (1982) comprehensive review of
relevant research implies that such assumptions may be premature. They criticize much of the
research on the effectiveness of laboratory-based instruction but do conclude that the
laboratory may assist in promoting logical development, some problem~-solving skillis, and
positive attitudes toward science. Their review, however, fails to consider the proposition
that contain laboratory-based activities may be counter-productive to the achievement of
particular affective aimg, especialily in biology. In particular the authors de not consider
the notion that experiments conducted on animals and invasive methods such as dissection,
may be contradictory to fostering a respect for life.

Several arguments have been advanced for the study of animals withir the classroom.
primarily, it is proposed that experiential learning of this kind is an affective way of
teaching scientific thinking and practicaiinvestigative skills. As well as an appreciation
of the structural and behavioral complexity of living things. This may well be so, but it
depends upon the ways in which animals are used and the attitude adopted by the teacher toward
them. Russell (1980) illustrates the point this way:

"An experiment in which the brain of a frog is destroyed in order

to study spinal reflexes or the beating of the animals heart demonstrates
very little that could not be found in any elementary text book and is

a troubling experience for a student of even modest sensibilities. On
the other hand, one can learn a suprisingly large amount about a frog

by quietly observing its rate of respiration, feeding habits, and the
structure of its tympanic membrane. In addition, an imaginitive

teacher could make geed use of transparent organisms {variocus species

of fish and invertebrate organisms) to demonstrate living processes

in living animals" (1980, p. 28).

in other words it is simply not possible to foster respect for life by studying dead animals.
Worse still, however, such methods may engender an incompatible set of attitudes in which
life is devalued. Indeed, thig is the view of Russell and other humane science educators
{eg., Mayer 1973; Crlans, 1972). The attitude of dispassionate "objectivity' which is
associated with scientific thinking needs to be restricted to the collection and analysis
of data. When it is mistakenly identified with an inability to sympathetically care for
animals and value life, it is contradicting an explicit aim of science education.

There is little empirical evidence available which bears directly on this question.
The hypothesis that dissection and invasive technigues brutalize children in the sense that
they must learn to repress their natural compassion and care to view the animal itself as a
mere tool remains essentially speculative at this time. However it is supported, by research
showing that biology students trained by largely laboratory-based methods in high schoel tend
to have more negative attitudes toward animals than non-biology students (Bowd & Boylan,
in press).

The study compared attitudes toward animals of first year college students having studied
high school biology with students who had not. Subjects were matched for age, field of study
and sex, and were compared using the Scale of Attitudes Toward the Treatment of Animals

{Bowd, in press}. The total score for students with a biology background was significantly
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lower, indicating a less humane attitude toward the treatment of animals. It was considered
of particular relevance to the teaching of biology that in the content domains "animals in
research/education” and "wild animals® biology background students scored significantly lower

than nen~biciogy students.

Animals in the Science Classroom

The caring for, observing and maintaining of animals in the classroom, and the
acguisition of new knowledge about animals are important objectives in science. Mayer (1980)
notes these objectives are all subsumed in one unifying aim - the development of raspect for
living things. This fundamental aim for humane education has been explored by Baines {1980}
and related to the aims of environmental education. Balnes states that one of the central
aims for environmental education iz "encouraging attitudes and codes of behaviocur which
allow man to work in harmony with nature™ (1980, p. 57)}. Baines specifically relates this
aim to keeping animals in schools and notes that some of the beneficial educational
expariences include: -

1. understanding the relationships between living organisms and the environment,

2. encouraging attiﬁudes of concern for conservation of the natural environment

and

3. providing informaticn abkout and experience in skills involved in the care and maintenance
of animals.

In a survey of high school biology students, Tamir and Sever (18§80) sought student
opinions and attitudes on various aspects of using animals in their biolegy course. fThe
authors found that most students favoured the use of living animals in biclogy, and expressed
genuine concern about the animals and their welfare. For the classroom teacher, the
implications of this survey include selecting appropriate classroom studies of living
animals and being sensitive to both the possible positive and negative effects of such
experiences.

In a thorough analysis of the cognitive and affective outcomes related to the use of
animals in school experiments, Xelly (1980) has identified the following advantages and

disadvantages: -
Advantages
(1) It provides an understanding of an important form of scientific work.
{11) It engenders balanced attitudes towards operating on, or with, a living body.

{iii) It provides a guality of perception of the working of an animal which cannot
be obtained in other ways.

{iv} it can be used to develop caring attitudes with respect to limiting pain andg
discomfort.

Disadvantaqes

(i) As an experiment in school it will not be original and it is not, therefore,

needed gcientifically; thug it leads to a false understanding of the ethics
of research. '

(ii} gchool pupils (and sometimes teachers) do not have adeguate technical
expertige to ensure an appropriate standard of performance.

{1ii} It reinforces attitudes of distaste and fear related to the functioning
of a pupil's cwn body.

(iv) It engenders nervous amusement rather than a serious attitude towards
such experiments {p. 51-52}.

Bome Alternate Suggestions for the Study of Animals

In the literature and in some recent curriculum materials, alternatives to animal

experimentation are provided. The Australian biclogy curriculum materials "The Web of Life"

recegnises the difficulties in providing direct experiences in laboratory based activities
for all components of the curriculum. To assist teachers, a large support system of audio-
visual resources were developed to assist in the implementation of this curriculum.

Russell {1980) has proposed a range of practical, humane alternatives that meet the
educational objectives of schoel bioclogy. Similarly, Beck (1980) has described humane
alternatives to animal experimentation for school science. Both these authors principally
have addressed the issue of intervention studies in which painful experiments are performed
on animals or in which the animal is killed.
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The main alternatives to animal experimentation in schocls fall into three broad

categories: -

1. Replacement of live animal experimentation;

2. Study of animals in theiy natural environment; and

3. Increased emphasis on ethological and ecological observations of animals.

The first category extends over a wide range of possibilitlies which have been discussed by
many authors, see, for example, Beck, 1980; Kelly, 1980; Russell, 1980; and Langly, 1981).

Historically, illustrated texts and atlases have peen accepted as alternatives to live
experimentation in many anatomical and physioclogical studies, especially when the topic
relates to human biology. The use of static or dynamic models to represent aspects of
biology is another well-accepted and educationally sound alternative to invasive methods.
Langly (1981} further supports the use of models by stressing the clear, precise and easily
observable manner in which structural arrangements in organisms can be perceived and under-—
stood by students.

When a particular science course reguires students to conduct live animal experiments,
it is frequently preferable to substitute excellent filmed or videotaped sequences which are
readily available. In these cases, the animal experiments are performed by gualified people
with expertise in dissection. Langly (1981} stresses that the filmed or videotaped
presentation has a guarantee of success not found in a live presentation, and further that
the presentation can be viewed repeatedly for students. In the Web of Life curriculum
materials, extensive use of single-concept leoop films is an example of how this film
technique can be fully incorporated into the curriculum.

The use of slide sets and tape recordings either separately or in conjunction are
additional audio-visual representations that have been effectively used in attaining
educational objectives often reserved for animal experimentation.

The recent increase in the availability of micro-computers in schools has generated
the possibility of using computer modelling and simulations to represent animal experiments.
The potential for teachers to incorporate computer managed instruction in developing
understandings of physiological, biochemical, pharmacclogical and anatomical aspects of
biology offers an innovative and educationally sound alternative to the invasive classroom
study of animals.

Russell (1980) has suggested that there are a number of physiological studies usually
performed on animals that can be carried out by students op fellow students. Poland et al.
{1275) have noted the trend in biology courses "toward utilizing experiments that can be
done on humans and minimising those done on animals". Langly (1981) and Russell (1980} have
identified potential investigations which help to clarify and substantiate the trend noted
by Poland et al. (1975). Student investigations inciude measurement of klood pressure,
respiratory processes and the study of human tissue culture in which fellow students can
function as the subjects of study.

Finally, there are many situations invelving biological studies of living animals in
the classroom in which no pain or harm is inflicted on the animal. Oxlans (1977) has
proposed many such investigations that are appropriate to science which are motivating,
interesting and intellectually challenging for students.

The second category involves students studying animals in situ. In particular, field
studies and excursions to natural areas are aspects of scileuce too often under utilized by
teachers. Russell (1980) has suggested that through field studies, children may be
provided with meaningful learning experiences of nature. Field studies and excursions provide
opportunities for studentsto thoroughly investigate relationships between animals of the
same species, different species and with their environment through careful observation.
Through field studies, students develop understandings about ecological interactions in the
environment. Most State departments of education in Australia support and maintain field
studies centres whose function is to provide a venue for students to investigate the intricate

relationships in nature. These experiences invelving students in studying real science issues
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are claimed by de Laeter and Lunetta (1982) as being important in making science relevant to
everyday events,

In addition to field studies, teachers should utilise the educational potential of zoos
to explore a wide range of biological concepts, such as convergence and evolution, comparative
anatomy and taxonomy of animals. Zous offexr the opportunity for students to closely observe
animals otherwise seen only in texts or on film.

The final category involves encouraging teachers and students to study animal behavicur
and not simply the physiclogical attributes of animals. Behavioural studies are valuable
laarning experiences, especially for primary students, and help to develop an appreciation
of the whole animal in its natural context. With classroom based behavioural studies, students
appreciate the responsibilities involved in caring for and maintaining animals and develop
expertise in handling live animals. Through learning experiences carefully selected by the
teacher, the students will develop positive attitudes towards the humane treatment of animals.

Summary and Conclusions

The aims of developing scientific thinking together wifh fostering a respect for life
should complement one ancther within the science curriculum. It is considered that both might
most effectively be achieved by modifying certain aspects of teacher behavior, curriculum
content and instructional methods. Specifically, the traditional laboratory centred approach
to the teaching of secondary biology is considered likely to contribute to an affective
distancing between the student and animal life. Pield approaches in which animals are
encountered within their natural habitat offer a mere viable means of enhancing positive
attitudes. The increasing emphasis on ecolegical approach in primary and high school science
curricula and texts iz a promising development, and the study of domesticated animals within
this context is to be recommended.

Finally, science teachers themselves should model the kinds of behavior and exemplify the
attitudes they hope to enhance in theiy students., The realization of affective aims depend
apon this kind of modelling and net simply instruction {Mayer, 1980; Perkes, l9g2y.,
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