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i
ABSTRACT

The need to derive a test for measuring degree of environmental
education in the South African context was perceived. A test aimed
at standard 6- pupils was devised based on three components: knowledge,
feeling and action.

'
Three item pools were developed and scrutinised by panels of experts
and a pilot test was formulated. The results of the pilot test were
analysed statistically and the test refined into a shorter; final test
which was found to be both reliable and valid. '

This final test was implemented with a sample population of some 300
pupils and was found to discriminate between those who are environmentally
educated and those who are not. Several uses of the test are suggested.

An attempt to use teacher judgement as an independent means of identifying
environmentally educated pupils was not successful.
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CHAPTER 1

1 INTRODUCTION

1.1 The Problem

1.1.1 Néed for an Index of Environmental Education

There is in South African schools the need for an index to measure the
degree'to which a pupil is environmentally educated, as this would add
a valuable dimension to the existing but narrow profiles most schools
have of their pupils' academic achievement in the classroom. An
environmentally educated person is one who knows about, feels about
and is prepared to do something about environmental issues.

Extensive research into such indices has been done in the U.S.A.,

by Maloney & Ward (1973), Fleetwood & Hounshell (1976), Quinn (1976),

Kifer (1977), Moyer (1977), Dunlap & van Liere (1978), Pettus, Frary &
Teates (1978), Borden & Schettino (1979) and Kinsey & Wheatley (1980).

Some research in this field has been done in Canada by Hart & McClaren
(1978) and in Britain by Gardner (1973) and Black & Dockrell (1980).
Research into some aspects of environmental awareness, such as teaching
‘wWith an environmental approach, conservation awareness or attitudes to
nature recreation has been done in South Africa by Cadieux (1979), Hurry
(1980), Opie (1980), Keogh (1981) and Irwin (1982). This research
project looks at measuring environmental education in a broad context.

1.1.2 Scope and Definition of Environmental Education

Defining 'Environmental Education' is not an easy task. Unlike other
curriculum areas, the specific content of environmental education

has never been well defined. The extent of environmental education
may be viewed through various parameters or dimensions.

1.1.2.1 Multi-Disciplinary Nature of Environmental Education

It is generally agreed that environmental education should be multi-

..



disciplinary, drawing from geographical, biological, sociological,
anthropological, economic, political and humanistic sources. As
Mitzel points out :

[t is impossible to make wise decisions about the
environment without an understanding of economics,
anthropology, political science, sociology, history,
and the humanities as well as the natural and physical
sciences.

(Mitzel 1982, p. 576)

1.1.2.2 Conceptua] Base of Environmental Education

It is widely agreed that a conceptual approach to teaching environmental
education is best. A number of recent studies, such as those of Roth,
Pella & Schoenfeld (1970), Klausmeier, Ghatala & Frayer (1974) and
Jeter, Jordan & Ingison (1976), have dealt with the identification of
concepts to be included in environmental education programmes.

1.1.2.3 Values Component of Environmental Education

A further perspective is that environmental education has a moral or

values component. Harshman (1978 - 1979) and Baer (1980) emphasise

the need for environmental educators to familiarise themselves with value
clarification and moral development processes in implementing environmental
education conceptual frameworks. Supporting this, Raths, Harmin & Simon
(1966), designed a conceptual framework which they termed 'The process of
valuing'. This framework incorporates three components :

Choosing: (1) freely
(2) from alternatives
(3) after thoughtful consideration of the
consequences of each alternative

Prizing: (4) cherishing, being happy with the choice
- (5) willing to affirm the choice publicly
Acting: (6) repeatedly, in some pattern of life

(Raths et al 1966, p. 30)



Two definitions of 'Environmental Education' seem to embody most of
the essential components discussed above. The first is that contained
in The United States Environmental Education Act of 1970 :

Environmental education means the educational process
dealing with man's relationship with his natural and
man-made surroundings, and includes the relation of
population, pollution, resource allocation and
depletion, conservation, transportation, technology,
economic impact, and urban and rural planning to the
total human environment.

(United States Code, 1976)

The second definition is that suggested by I.U.C.N., The International
Union for the Conservation of Nature and Natural Resources (1970)

Environmental education is the process of recognising .
values.and clarifying concepts in order to develop

skills and attitudes necessary to understand and

.appreciate the 1nterre1atednéss among man, his culture

and his bio-physical surroundings.

Environmental education also entails practice in

decision-making and the self-formulation of a ccde of

behaviour about issues concerning environmental quality.
(I.U.C.N., 1970)

1.1.2.4 Idealistic Component of Environmental Education

Fuggle (1982) has restrvations in accepting the two definitions quoted
above. He points out that neither of these definitions includes an
idealistic dimension emphasising the development of personality and

the recognition of universal values. Fuggle stresses that the ultimate
purpose of environmental education must be to develop spiritual, moral,
intellectual and aesthetic qualities in pupils, and that in environmental
education we are dealing not with a particular subject such as ecology or )



geography, but with an entire approach to education. Meaningful
environmental education programmes need to stress the environmental
ethic, the moral aspects of environmental awareness.

1.1.2.5 The Goal &f Environmental Education

Returning to the statement that an environmentally educated person is
one who knows about, feels about and is prepared to do something about
environmental issues, it is necessary to emphasise the tripartite
nature of environmental education; it has a cognitive, an affective and

a conative component.

Reference to this tripartite nature of environmental education is made
in The Belgrade Charter of 1975, which states that the goal of enviromental
education is

to develop a world population that is aware of, and
concerned about, the environment and its associated
problems, and which has the knowledge, skill, attitudes,
motivations and commitment to work individually and
co1]ect1ve1y towards solutions of current problems and
the prevention of new ones.

(UNESCO-UNEP, 1975, p.2)

From an educational point of view, therefore, individual forms of
environmental education should not be isolated. The interrelatedness
of the cognitive, the affective and the conative domains has been
emphasised by numerous writers such as Williams (1968), Stronck (1974),
Winston (1974), Opie (1980) and Kinsey & Wheatley (1980). |

1.1.3 Educational Objectives and Environmental Education

There have been several attempts to bring order to the development of
educational objectives (Bloom,1956; Krathwohl, Bloom & Masia, 1964;
Roberts, 1976; Kifer, 1977; Hi11 & McGaw, 1981). These attempts have
assumed that learning outcomes can be ranked hierarchica]]y, This makes



it possible to classify educational objectives, and in the same way
to consider environmental education on the appropriate levels in the
cognitive, affective and conative domains. ‘ .

1.1.3.1  Objectives in the Cognitive Domain

The Cognitive domain is related to knowing.  Bloom's Cognitive Taxonomy
(Bloom, 1956) is widely accepted. He classified cognitive Tearning
outcomes from simple recall through a range of increasing complexity to a
highly original and creative combination and synthesis of new ideas.

1.1.3.2 Objectives in the Affective Domain

The Affective domain is related to feeling. Krathwohl et al (1964)

have identified the components in this domain and have classified these
along a continuum ranging from simple awareness of phenomena to the
formulation of a sophisticated philosophy of life. As a person's level
of affective response moves to higher levels in the continuum, the

given phenomena or values are increasingly appropriated to the structure
of personality, modifying and refining it.

1.1.3.3 Objectives in the Conative Domain

The Conative domain embraces the action or behavioural tendencies of an
individual.  Although no suitable model relevant to a hierarchy of
conative components was found in the literature, scme help was gleaned
from authors such as Thomas (1977), who sees the conative component

as including a whole range of behavioural dispositions, from neutrality,
through selective action and reluctant compTiance under coercion to
voluntary and total commitment.

A worthwhile environmental education programme should bear this knowledge-
feeling-action triad in mind, and designers of environmental education
programmes should include objectives in all three domains in the
formulation of objectives. A person's degree of envircnmental education
in turn should be assessed with all three domains in mind.



1.2 The Aim of this Project
1.2.1 Primary Aim

The aim of this project is to formulate a test that will indicate whether
or not a person is environmentally educated. As all three components
mentioned above, i.e. knowledge, feeling and action, are components of

an environmentally educated person, it seems then that it should be
possible to use tnis classification to devise a series of questions,

to ascertain whether or not a person is environmentally educated. It is
intended that the indices selected be applicable within the South African
context. .

1.2.2 Motivation for Establishing an Environmental Education Index

Several motivating factors have inspired this research. These stem from
the author's belief that an index of environmental education would be of
value both within the teaching and within the teacher-training situation.

1.2.2.1 Need for Broad-based Assessment

Teachers are often called upon to nominate candidates for awards or
selection, or to provide a reference where character éttributes are to

be considered. Much has been written of the need to assess pupils across
a broader spectrum of attitudes and qualities than is conventionally done.
Many writers, particularly in the U.K. (Raths et al, 1966; Nelson, 1970;
Harrison, 1971; Gardner, 1573; Quinn, 1976; Black and Dockrell, 1980) have
been concerned with establishing attitude profiles for students. An
environmental education measure would provide a valuable dimension to such
a profile according to Moyer (1977).

1.2.2.2  Extra-Curricular Activity Design

A teacher or leader of an extra-curricular activity would be assisted in
the design of an environmentally-orientated programme if the pupils'
existing state of environmental education could be determined. Both
content planning and group structures could be rationally decided if level
of environmental education could be tested.



1.2.2.3 Evaluation of Environmental Education Courses

The application of the test in a pre- and post-instruction mode would
allow for evaluation of an environmental education course and would also,
thus, point the way for any changes needed to the course, as indicated by
Black and Dockrell (1980).

1.2.2.4 Values Education

The significance of values education needs to be stressed in South African
schools today. In environmental education there is a need to do more than
Tead pupils to an understanding of the interrelationships between man and
his environment. Fuggle (1982) suggests that educators inculcate a concern
for quality, truth and beauty and help pupils develop values and a
commitment to environmental conservation as a moral code. A measure of
environmental education at all Tevels is therefore essential.

1.2.2.5 Teacher Training

The author's concern is largely teacher training. An effective long-term
way of creating environmentally educated school children is to create
environmentally educated student teachers. For the same reasons given
above for school education, an appropriate test could be useful at college
level, by making available to students such a test. It is hoped that
this project will assist the author in achieving these linked objectives.

1.3  Procedure to be Adopted
1.3.1 Derivation of a Set of Questions

The approach adopted in this project was to derive a set of questions

which, when administered to a group of standard 6 pupils, would separate

the environmentally educated from the environmentally uneducated.  Pupils

in standard 6, (also known as Form 1) in the Transvaal, would be in their
eighth year of schooling,having just completed seven years at primary school.
With a school-starting age of six years, standard 6 pupils, in their first
year of secondary school, are generally thirteen or fourteen years of

age.

In order that the items selected constitute a valid indicator, an external

1



reference was needed. In this research project the author used two
separate external means of validation.

Firstly, the item pools, or sets of questions were submitted to two
tarefu]]y chosen panels of experts, all lecturers at the Johannesburg
College of Education from a wide range of disciplines. They were asked
for their comments as to the validity of each item for measuring
environmental attitudes, the wording, clarity of meaning and the general
suitability for standard 6 pupils. The submission of items to these
panels, a method suggested by Oppenheim (1966, p. 151) with an overview
of comments on the items is discussed in Section 2.2.4.2.

Secondly, the author considered that it may be useful to use teachers as
an additional independent measure. A group of at least five teachefs at
each school was requested to select pupils whom they considered to be
environmentally educated. The environmentally educated pupils would
accordingly be selected by two independent measures:

(i) as a result of the guestionnaire
(ii) as a result of the teachers' selection

The aim may thus be extended : is it possible to derive a short set of
questions which, when administered to a group of standard 6 pupils, will
identify the same environmentally educated pupils as those 6erceived by
teachers?

The author had certain reservations about the ability of teachers in a -
subject-orientated school system,to identify environmentally educated
children, and hence the reliance on the two panels of experts. The Tow
correlations and subsequent interviews with some teachers (as reported
in Chapter 4) are an indication of this inability.

1.3.2 Selection of Schools, Teachers and Pupils

1.3.2.1 Choice of Schools

The author had intended selecting schools randomly for use in this study.
However, a Transvaal Education Department request that its permission to



conduct the research in T.E.D. schools should not be used as a lever to
gain co-operation from schools, but that the author should enlist the
personal goodwill and co-operation of each individual principal, placed
definite restrictions on the author's choice of schools.

As the author had, in his eighteen years of teaching come to know principals
of a broad cross-section of schools in the Johannesburg area, those schools
in which the principals were known personally to him were used for the
study. Of the ten schools used four were boys' schools, three girls'
schools and three co-educational schools. Three schools drew pupils from

a high socio-economic income area, three from a low and four from a middle
income group. Two schools had a high proportion of immigrant pupils.

For the pilot study the author selected the school in the Johannesburg
area at which he had previously taught. This was a co-educational school
which drew pupils from a wide cross-section of socio-economic groups.

It was considered to be representative of the sample population.

1.3.2.2 Choice of Pupils

For the purpose of this research, the author chose standard 6 pupils.

There were two main reasons for choosing pupils at this level. Firstly,
they take a wide variety of subjects at school, ahd\hence are known to at
least eight or nine teachers. Senior classes take only six subjects.
Secondly, the author did not wish to disturb the academic progress.of senior
classes.

1.3.2.3 Choice of Teachers

In a brief interview with the principal, the research project was outlined,
and permission to administer the questionnaire (the development of which

is outlined in Section 2.2) to one standard 6 class was sought. The
principal was requested to set up a meeting with all the teachers of that
specific class, so that at least five teachers could aid in the identification
of environmentally educated pupils. In selecting teachers, the author

took the view that no one subject area assumes guardianship of the

environment and therefore all willing teachers, regardless of their

subject, were considered equally competent to assist in the research

project, WNTCA WAC CONdUCted in the cecond half of the school year.
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1.3.3 Implementation of Pilot Study and Refining of the Test

Once the schools, pupils and teachers had been chosen, the pilot study
was implemented. A detailed analysis of the ftems and pupi]s'responses
to the items followed. This led to the refining of the pilot test into

a shorter test. This test was then administered by the author to some
300 standard 6 pupils at the ten schools described in Section 1.3.2.1.
Fifty teachers, five from each school, were used as an independent measure.

Chapter 2, which follows, considers the theory of testing and measuring
of attitudes, and the development of a questionnaire to measure

environmental attitudes.
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CHAPTER 2

2 TESTING AND MEASURING OF ATTITUDES.
2.1 Testing.

Oppenheim, in providing guidance for the design of a questionnaire, sees
a questionnaire as

—

not just a list of questions or a form to be filled
out. It is essentially a scientific instrument for
measurement and for collection of particular kinds of
data. .... it has to be specially designed according
to barticu]ar specifications and with specific aims in
mind, and the data it yields are subject to error .

(Oppenheim, 1966, p.2)

In designing a questionnaire to determine environmental attitudes it is
essential to understand the‘nature’gf-attigudes.

-~

2.1.1 Defjnitions anq Mature of Attitudes

There is a vast literature in the journals of psychdﬁogy, sociology and
education dealing with attitudes. Authors such as Edwards (1957) and
Warren & Jahoda (1973) record how recent interest in attitudes manifests
itself in two forms: firstly in research into attitudinal content,
considering the theory and nature of attitudes and the way in which
attitudes are defined, and secondly in methods by which attitudes might
be measured, including the construction of scaling techniques for the
quantification of attitude assessment.

Essentially attitude relates to how we feel about something, whether we
like it or._not. Applying Edwards' definition of attitude in general
(Edwards, 1957, p.2) to attitude towards the environment in particular
an indjvidual who has associated positive affect or feeling with the
environment is said to like the environment or to have a favourable
attitude towards it. The converse applies to an individual who has
negative feeling or affect.
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Attitudes have been defined, both by sociologists (Fuson, 1942) and

by psychologists (Campbell, 1950) simply in terms of the probability

of the occurrence of a specified behaviour in a specified situation.

Such definitions, while devoid of conceptual content, serve to remind

us that the ultimate referent of attitudes is behaviour. Newcomb (in
Jahoda & Warren, 1966) defines an attitude as the individual's organization
of psychological processes, as inferred from his behaviour. Attitudés
persist,veven during periods of behavioural duiescenée. This notion of
the dormancy of attitudes is emphasised by Oppenheim (1966, p.106), who
states that a person's attitudes become aroused and expressed only when
some issue connected with the object of the attitude (environment)
arises.

In considering the components of an attitude, several authors, such as
Oppenheim (1966), Warren & Jahoda (1973), and Thomas (1977) refer to
the tripartite nature of attitudes incorporating cognition, affect and
conation, which is the know]edge—feeTing-behavioura] tendency triad
referred to in the previous chapter as being the integral components of

an environmentally educated person.

An adaptation of a diagram by Triandis (1971) on the components of an
attitude, shows how each of the three components of a pupil's attitude
towards environment may manifest itself in three different ways.

(Attitude object)

ENVIRONMENT

'{////////////,,l1atent process variables)

{ COGNITION | ! AFFECT ! | BEHAVIOUR |
1-—-—— (overt exprassion of at‘titude)"—‘—“'—‘l
!
Perception of Pnysioiogical Actions towards
environment verbal emoticnal responses envirenment, Verbal
statements of belief to environment. ) statements of
about it Verbal statements of behavioural intentions
feelings about it towards it
Fig. 1. A representation of the three components of attitude

(After Triandis, 1371)
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The cognitive, affective and conative components may be viewed as an
interdependent system; often, as experience leads to an increase in
knowledge about the environment there will be a consequent change in
beliefs about it, Teading to changes in feelings and behavioural
intentions towards it.

A problem with this tripartite view of attitude ié that the three
components may not coincide. A Tlitterbug for example may litter in
spite of knowing that this is the wrong thing to do. Similarly, as

* attitudes are predispositions to respond, and not fixed responses, they
. may or may not lead to a certain behaviour. "For all we know," states
Uppenheim (1966, p.107) "attitudes may be shaped more like concentric
circles or overlapping ellipses or three-dimensional cloud formations."

In using the concept of attitude as a means of measuring a person's feelings
and potential behaviour towards environment, we recognise that attitudes

have several dimensions or attributes:

(i) Attitudes vary in extremeness; i.e. the degree to which they
are positively or negatively oriented. This variation in degree applies
to each of the three components mentioned above.

(i1)  Attitudes vary in complexity. A person may hold a negative
attitude towards one aspect of environment, but be positively disposed
to another. He may for example be anti pollution, but hold the view
that South Africa will benefit from the mining of coal in the Kruger
Natjonal Park.

(i1i)  Attitudes vary in intensity. An important dimension here
is the extent to which the attitude is related to, and integrated with,
other attitudes. Few attitudes exist in complete isolation; most form
clusters with other attitudes.

Bearing the complex nature of attitudes in mind, the researcher recognizes
the difficulties inherent in any attempt, however well-planned, to
measure environmental attitudes.
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2.1.2 Measuring Environmental Attitudes

The use of the questionnaire as a research tool for measuring
environmental attitudes merits some discussion.

The author chose to use the group administered questionnaire for this
research project on the basis of its advantages. It is ideally suited
to groups of respondents assembled together, such as school children.
It is possible to check finished questionnaires for éomp]eteness. This
ensures 100% returns, that all respondents answer the questions in the
same order and that all have the same amount of time to do so. Groups
of 30 can readily be controlled in this way.

At the same time, the author is aware of the disadvantages of using this
mode of data collecting.

. Researchers have found that eliciting information from respondents via
questionnaires is fraught with difficulties. According to Oppenheim

Some people still design questions as if the process

of ... filling out a questionnaire were rather like
unloading a ship, with every item of cargo labeled and
with a specific destination, picked out of the hold and
set down according to a pattern. In reality, questioning
people is more like trying to catch a particularly

elusive fish, by hopefully casting different kinds of

bait at different depths, without knowing what goes on
beneath the surface.

(Oppenheim, 1966, p.49)

A number of factors over which the researcher has Tittle or no control
might well come into play in the act of responding to a questionnaire.

Even though the respondent understands the questions, he may be

influenced by a desire to please the research worker, or to give the

answer he knows to be the socially acceptable one, or he may be unwilling
to spend time and effort on responding and thus record answers whimsically.
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These and other factors make it difficult to obtain a reliable and
unbiased answer. Copying, talking and asking questions are a constant
danger.

However, there are some precautions that the researcher can take, to
make the questionnaire an effective testing device., Edwards (1957) and
.Oppenheim (1966) draw the researcher's attention to certain important
considerations in designing and drawing up a questionnaire.

The content of the gquestions must be correct, the wording must be
appropriate to the group being tested, and the context, sequence and
response categories must help the respondent without biasing the answers.
Items must be selected and carefully edited according to certain criteria.

A basic consideration in the measurement of attitudes is that the
measurement must be both reliable and valid; reliable in that it must be
consistent in what it measures, and valid in that it measures what we

actually want it to measure.

As far as possible all the above criteria were taken into‘account by the
author in the development of the questionnaire, a discussion of which

follows.

Invaluable assistance in the design of this questionnaire was obtained
from work done in related fields of environmental and other attitude
testing, both in South Africa by researchers such as Pope (1978),

Cadieux (1979),. Hurry (1980), Opie (1980), Keogh (1981) and Irwin (1982),
and abroad by researchers 1ike Maloney et al (1975), Fleetwood & Hounshell
(1976), Quinn (1976), Kifer (1977), Moyer (1977), Born & Wieters (1978),
Hart & McClaren (1978), Pettus et al (1978), Borden & Schettino (1979),
Black & Dockrell (1980) and Kinsey & Wheatley (1980).

Many ideas in design and construction were incorporated from these studies
and some questions were used or adapted to suit the particular needs of
this research project.
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2.2 Development of a Questionnaire

In order to understand the design of this questionnaire, to measure
environmental education, the reader's attention is drawn to the discussion
in the previous chapter on the scope and definition of environmental
education, particularly the three main components of an environmentally
educated person: knowledge, feeling and action.

2.2.1 Research Design

The test was designed so that each of the three components of
- environmental education was investigated. Three groups of indicators
were formulated, based on the knowledge-feeling-action triad discussed

prévious]y.

2.2.1.1 The Cognitive Component

The model upon which the selection of indicators in the cognitive domain
was based was adapted from Bloom's Taxonomy (Bloom, 1956). The major
categories in the Cognitive Domain of the Taxonomy of Educational

Objectives are :

Knowledge
Comprehension
Application
Analysis
Synthesis

(o) B R S o S R

Evaluation

For the purposes of this specific research project, the first two
categories, Knowledge and Comprehension, were combined, as they were
both considered to test related educational outcomes. Similarly the-
highest three categories, Analysis, Synthesis and Evaluation, were
combined, as the author felt, in concurrence with other Fesearchers in
the field, that behavioural components in the upper hierarchy were not
easily distinguishable as they overlapped considerably. Ormell (1974)
criticises the main headings of the classification and the precise order
of importance implied by the ordering of the hierarchy. Although he
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admits that the taxonomy works, he sees a distinct overlap of the upper
categories, and states that in places inversions of the normal hierarchical
order may be expected to occur. Fleetwood & Hounshell (1976), in

designing their environmental science test to measure the degree to

which an individual can demonstrate his understanding of certain
environmental education concepts, surveyed the first four of Bloom's major
categories.  Their research found these to be adequate in designing a
reliable and effective index. Researchers such as Williams (1968) and
Stronck (1974) express reservations about the exclusiveness of the cognitive
domain, especially in the upper Tevels. Kunen (1981) tested the cumulative
hierarchical assumption of Bloom's Taxonomy in the cognitive domain using
Australian subjects. He found Bloom's Taxonomy to possess some cross-
national validity, but the study considered the Evaluation category to be
misplaced as the apex of the taxonomy.

The major categories in Bloom's model,

1. Knowledge and Comprehension
2. Application
3. Analysis, Synthesis and Evaluation,

formed the basis of the pool of items framed by the author to measure the
cognitive component of environmental education in the selected group of
standard 6 pupils in this study. The derivation of this item pool is

discussed later in this chapter.
2.2.1.2 The Affective Component

The model upon which the selection of indicators in the affective domain
was based, was adapted from Krathwohl's Taxonomy' (1964).  The major !
categories in the Affective Domain of the Taxonomy of Educational

Objectives are :

1. Receiving

2. Responding

3. Valuing

4, Organization

5. Characterization
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The author used the major categories of the affective domain as the
basis for deriving the pool of items to measure the affective component
of environmental education in the selected group of pupils. The 4th
and 5th categories were combined in framing the items.

In combining levels 4 and 5 of Krathwohl's Taxonomy, the author recognises
the difficulty in placing particular behaviour patterns neatly into the
taxonomy. Behaviour patterns in the affective domain may easily fit

into more than one level. The affective item pool is discussed later in
this chapter.

2.2.1.3  The Conative Component

Although no suitable model pertaining to a hiefarchy of conative components
was found in the literature, some help was gleaned from Thomas (1977) who
sees the conative component as including a whole range of behavioural
dispositions from neutrality, through reluctant compliance under coercion,
and selective action to voluntary and total commitment.

In Tooking at the range of positive commitment, or behavioural response
in favour of the environment, three Tevels are distinguishable, emanating
from those mentioned in the affective domain:

1. Acquiescence in responding (the pupil will pick up
lTitter -if requested to do so)

2. Willingness to respond (the pupil voluntarily picks up
Titter)

3. Satisfaction in responding (the pupil will organise and
participate in a clean-up campaign for enjoyment and pleasure)

The author is aware of the shortcomings of the questionnaire method to
test the conative component of an environmentally educated person. It
is difficult to assess the sincerity of a verbal commitment. There is no
way in a questionnaire of verifying that a verbal commitment is backed

by an actual commitment. Actual commitment implies behaviours in which
the individual is currently engaged and not in which he says he is



19

currently ergaged. Maloney & Ward (1973) found that most people have

a high degree of verbal commitment and fée]ing towards environmental
matters such as pollution problems, but in actual fact do l1ittle and

know even less. Authors such as Cadieux (1979) investigated environmental
awareness through people's participation in outdoor recreation. . He
considers that the leisure seeker's attitude towards environment is
manifest through the quality of his recreational behaviour. In order to
qualify as recreation, Cadieux states (p.6) that "..... an activity must
do something desirable physically, psytho]ogiéa]]y, spiritually and
mentally to the participant, and must be socially acceptable.™ This
concept of quality was emphasised by Nash (1964) when he placed recreation
pursuits into a hierarchy on the basis of their potential value to the
individual and to society. According to Nash's quality concept (p.69),
recreation is the process of engaging in activities during leisure time,
with a set of attitudes that makes possible the attainment of Teisure
values. On the lower end of Nash's scale are acts against society, like
crime and delinguency. Moving up the scale is the passive spectator,
whose amusement or simple entertainment is sought as an antidote to
boredom. Higher up is the active spectator, where an emotional
participation involves appreciation, with the active participant and
creativity at the apex of the scale. ‘

2.2.2 Representative Sample

The author recognises that it is impossible to include every indicator

of the variable being measured, in view of the broadness of the concept of
environmental education, so a representative sample of items was used.

As there was no available test suitable for the purposes of this
investigation (although items exist for specialised tests on selected
topics) it was necessary to construct a new set of indicators for the
measuring of‘énvironmenta1 education in each of the three domains.

2.2.3 Mode of Scoring

The questionnaire was designed so that the scoring would be done according
to the widely used Likert method of summated ratings as outlined in Edwards
(1957), Anastasi (1961), Oppenheim (1966) and Gronlund (1976). It allows
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the choice of several (usually five) responses. This range of responses
permitted to an item in a Likert-type scale provides more precise
information about the individual's opinion on the issue referred to by

the item. '

Each item was given a rating of positive or negative, with approximately
the same number of items in each class. A positive value was allocated
to what is considered to be a positive attitude to the -environment and a
negative value to a negative attitude to the environment.

In scoring the responses to the positive items, the

"strongly agree" response was given a weight of 5;
"agree" response was given a weight of 4;

"uncertain" response was given a weight of 3;
"disagree" response was given a weight of 2;
"strongly disagree" response was given a weight of 1.

For the negative items, the scoring system was reversed. The

"strongly disagree" response was given a weight of 5;
"disagree" response was given a weight of 4;
"uncertain" response was given a weight of 3;

"agree" response was given a weight of 2;

"strongly agree" response was given a weight of 1.

For each respondent, a total score was obtained by adding the scores
for the individual items. |

2.2.4 Derivation of Questions - Three Item Pools

The first step was to assemble a large number of items in each of the
three domains. This collection of attitude statements would comprise
the item pools from which a representative sample would be drawn to form
the pilot test. The pilot test would be used to iron out ambiguities
and inconsistencies and to make sure the administration of the final
questionnaire would run smoothly. The questions were grouped into
clusters or question areas based on the models used.
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2.2.4.1 Emphasis on the Affactive Domain

Environmental education relates largely to developing informed attitudes
of concern for the environment. The essence of positive environmental
attitudes and behaviour relates predominantly to-the affective domain.
In view of this emphasis the largest component of questions formulated
was in the affective domain. Much of the literature points to the
interrelatedness and inseparability of the cognitive, affective and
conative domains. In analysing the affective domain Scheerer reminds
us that

behavior may be conceptualised as being
embedded in a cognitive-emotional-motivational
matrix in which no true separation is possible.
No matter how we slice behavior, the ingredients of
motivation-emotion-cognition are present in one
order or another.

(Scheerer, 1954, p.123)

In 1890 William James explained how cognitive behaviour was involved in
affective behaviour (James 1890, p.478). Similarly Rokeach (1960, p.399)
points out that in analysing cognitive behaviour we are at the same time
working with affective states, for every cognitive act has its affective
counterpart. Krathwohl too (Krathwohl, 1964) reminds us that nearly

all cognitive objectives have an affective component if we search for it."
Teachers hope their students will have learned certain attitudes towards
the environmental phenomena dealt with or towards the way in which
environmental problems are approached; but they often leave these goals
unspecified. This means that many of the objectives which are classified
in the cognitive domain have an implicit but unspecified affective
component that could be concurrently classified in the affective domain.
When one Tlooks at both taxonomies (Krathwohl, 1964, pp.49-50) an overlap
is apparent. The two domains are tightly intertwined. Each cognitive
behaviour has an affective behaviour counterpart. Because of this overlap,
and because cognitive testing is far more widespread than affective, and
because affective testing needs further exploration, the author's emphasis
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in this research project lies in the affective domain. With this
emphasis in mind, the derivation of the affective items is discussed
first. ‘ -

2.2.4.2 The Affective Item Pool

A total of 193 attitude statements in the Affective domain was assembled,
many adapted from other tests, some original. (See Section 2.1.2)

These statements are related to feelings, attitudes, beliefs, values,
morality and ethics concerning the environment. The first task that had
to be performed was to sort the statements which could be used in a manner
that would facilitate a Likert-type response. Many multiple-choice
statements had to be eliminated on account of their unsuitability. For

example the following questions are not suitable :

(1) Armscor will soon be using the De Hoop Nature Reserve to test

strategic weapons. Do you feel this will

(i) do harm 4
(i1)  do good
(iii)  do neither harm nor good to the environment?

(2) Do you feel that conservation is saving our environment

(i) too fast
(ii)  too slowly
(iii)  Jjust right?

The next step in the filtering process was to scrutinise each of the 193
questions with the intention of eliminating duplicate or overlapping
questions.and of formulating clusters of items, or question areas, related
to the desired structure of the questionnaire, i.e. using Krathwohl (1964)
as the basis for the item set in the affective domain.

The clusters, or question areas for this research project were

1. Receiving
2. Responding
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.3' Valuing
4. Organization and Characterization

A set of 113 items was derived, and these formed the next stage in the
selection of suitable items. The items were grouped into 4 clusters,
with a 1, 2, 3 or 4, according to the taxonomic level of the model,
indicated next to each item. '

The essential task in assigning a test item to a category of the affective
taxonomy is to determine what maximum degree of internalization can be
assumed from the response situation. Although the actual affective level
of the pupil may indeed be higher than the level of the item, the author
did not infer this when a pupil chose the response alternative that was
keyed to the particular taxonomic category of the item.

A positive or negative rating was ascribed to each of these 113 items,
according to whether the pupil's response would indicate a positive or a
negative attitude to the environment. - Approximéte]y the same number of
positive and negative i.e. favourable and unfavourable, statements was

formulated.

The set of 113 qhestions was further scrutinised for ambiguities, doubie
distractors, double negatives and poor wording, and a set of 83 items
emerged, in clusters to which was added an indication of the taxonomic
level, and the positive or negative value of each item. Some overlapping
questions were included, such as items 13, 14, 15 and 16, as the best of
these was still to be selected. The set of 83 items is appended as
Appendix B.  The original number (indicating the source), the desired
response,and the taxonomic level of each item are documented.

At -this stage it was deemed desirable to submit the pool of 83 items to
two separate and independent panels of judges as outlined in Section 1.3.1.

The first panel, consisting of five lecturers at the Johannesburg College of
Education, covering Geography, Botany, Zoology, Professional Studies and
Educational Studies, was to consider each item in turn to determine
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whether it merited the positive or negative value allocated by the
author. Items were retained or eliminated on the basis of a 100%,
or in some cases an 80% consensus. As a result of this scrutiny,
about 40% or 33 out of the 83 items were eliminated.

The second panel, consisting of eight lecturers at the Johannesburg College
of Education, and covering Physical Science, Botany, Zoology, History,
Geography, English and Educational Studies, was to scrutinise each item
giving consideration to its validity for testing environmental attitude,
ambiguity, wording, phrasing and general suitability for standard 6 pupils.

In the setting of questions Oppenhéim reminds us :

Do we know why the question was asked at all?
Very often problems of question construction make:
us realize that we are not clear enough in our
own minds as to what the questions are about ....
Greater precision concerning the purpose of the
guestions will sometimes make it easier to avoid
ambiguity in question-wording.

(Oppenheim, 1966, p.52)

Comments by the panel of eight were noted and tabulated, to find common points

of criticism. Criticism consisted of comments such as :
(i) " Tow validity e.g. item 75
i duplication of questions e.g. items 5 and 22

two distractors e.g. items 1 and 4

)
)
)
iv) wording too difficult or inappropriate e.g. item 74
(v) incorrect terminology e.g. items 16 and 32
(vi) lack of clarity e.g. item 65
(vii) avoid religious topics e.g. items 28 and 73
(viii) complex implications e.g. item 83

Again, items were retained or eliminated on the basis of consensus, in
this case of 75%, or concurrence by 6 out of 8 judges. On the basis of
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comments made by this panel of judges, about 25 items, or 30% were
eliminated. Many were the same questions rejected on the basis of the
first panel's criticism. I[tems that fared badly, where consensus was
less than 62% i.e. consensus by fewer than 5 out of 8 judges were

1, 4, 10, 11, 22, 51, 52, 53, 72, 76 and 83. Some items were retained,
but with the faults as pointed out by the judges, removed. This included
items such as 1, 4, 8, 16, 18, 24, 27, 38, 41, 45, 50 and 58.

On the basis of judges' comments and criticisms, the item pool in the
affective domain was reduced from 83 items to 45 items.

The 45 items retained, to form Section A of the pilot test, are shown in
Appendix C.  The desired response, positive or negative, is shown by the
]etters‘P and N, and the clustering according to the taxonomic level

1 -4 is indicated.

Items 1 to 12 form a cluster reflecting the Receiving level in the
Affective Domain. This level refers to the pupil's willingness to attend
to particular phenomena or stimuli. From a teaching standpoint, it is
concerned with getting, holding and directing the pupil's attention.

~ Learning outcomes in this area range from the simple awareness that a
thing exists to selective attention on the part of the learner.

Examples of question areas at this level in the Affective Domain are
shown in Table 1.

TABLE 1
Examples of question areas at the Receiving level in the Affective Domain.

QUESTION AREA | EXAMPLES QOF ITEMS

The pupil is sensitive to the relationships :
between all living things and their environment 6, 7

| The pupil is sensitive to the beauty of our fauna
and flora 8

The pupil is sensitive to pollution and
environmental despoilation 3, 9

The pupil is aware of man's influence on 1iving
things and their environment 10, 12

o
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[tems 13 to 27 form a cluster reflecting the Responding level in the
Affective Domain. This level refers to active participation on the
part of the pupil. At this level, he not only attends to a particular
phenomenon but also reacts to it in some way. Learning outcomes in
this area may emphasise acquiescence in responding, willingness to respond,
or satisfaction in responding. The higher levels of this category stress
the seeking out and enjoyment of particular activities.

Examples of question areas at the Responding level are shown in Table 2.

TABLE 2

Examples of question areas at the Responding level in the Affective Domain.

QUESTION AREA EXAMPLES OF ITEMS

The pupil acquires an interest in all Tiving
things and how they relate to himself 23

The pupil enjoys learning about interrelationships
| between all Tliving things and their environment 20, 21, 22

| The pupil shows an interest in logical argument as )
| an approach to environmental problem solving 16

The pupil wants to know more about conservation v
topics 24

Items 28 to 38 form a cluster reflecting the Valuing Tlevel in the
Affective Domain. This is concerned with the worth or value a student
attaches to a particular object, phenomenon or behaviour. This ranges
in degree from the more simple acceptance of a value to the more complex
level of commitment. Learning outcomes are concerned with behaviour
that i} consistent and stable enough to make the value clearly
identifiable.

Examples of question areas at this level are shown in Table 3.




27

TABLE 3

Examples of question areas at the Valuing level in the Affective Domain.

QUESTION AREA EXAMPLES OF ITEMS

The pupil shows concern for, and resentment '
at all forms of environmental despoilation : 34, 35, 38

| The pupil demonstrates commitment to )
{ environmental improvement 30

The pupil has respect for environmental research
{ work and its methods _ 32

{ The pupil would 1ike to join a conservation
society 37

Items 39 to 45 form a cluster reflecting the Organization and Characterization
levels in the Affective Domain. These levels are concerned with bringing
together different values, and resolving conflicts between them. This

leads to the building of an internally consistent value system. Behaviour

is pervasive, consistent and predictable.
Examples of question areas at these Tevels are shown in Table 4.

TABLE 4

Examples of question areas at the Organizatioh and Characterization levels

in the Affective Domain.

QUESTION AREA EXAMPLES OF ITEMS

| The pupil has a balanced view of the
~contributions and limitations of science
| to solve society's problems 39, 40

The pupil appreciates the conflict of
| interests between human needs and the
conservation ideal 42, 43, 45
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2.2.4.3 The Cognitive Item Pool

The process of deriving a set of items in the CognitiVe domain, for use
in the pilot study, followed.the same pattern as that for the set of
items in the Affective domain. In view of the emphasis in environmental
education on the environmental ethic, or affective component, a larger
set of items was framed in the affective domain than ih the cognitive.

A set of 20 items in the cognitive domain was assembled, some of which
wereAadapted from other tests (see Section 2.1.2) and some of which were
original. These 1tems are related to pupils' thoughts, ideas, knoW]edge
and understanding of‘environmenta1 matters.

Once these statements had been assembled, consideration was given to

those which could be presented so that a Likert-type response was possible.
Some had to be eliminated and others could be adapted.

‘ /

The same process as for the affective items,i.e. that of arranging the
items in clusters, was followed. -~ The clusters or question aregg,

adapted from Bloom's Taxonomy‘(Bloom,1956), as discussed in Section 2.2.1.1

were

1. Knowledge and Comprehension
2. Application
3. Analysis, Synthesis and Evaluation

The assigning of items to a level in the hierarchy, and the ascribing of

a positive or negative rating to each followed the same pattern as for the
affective domain. ‘

After further scrutiny, a set of 13 items emerged. This set, with an
indication of the taxonomic level, 1, 2 or 3, and with an indication of
the desired response, positive or negatjve (P or N) ascribed to each, is
included as Appendix D. The source and original number of each item were
- documented.

Again, the need for two external checks was felt i.e. for the positive or

negative response and for the general suitability of the questions. The



29

set of items was accordingly submitted to, and underwent the scrutiny of,
the same two panels of judges who had scrutinised the affective item pool.
On the basis of the judges' comments and criticisms, an item pool of 12
items was formulated. This set of items, which was Section B, the
Cognitive component in the pilot test, is shown as Appendix E. The
taxonomic Tevel and the desired response, positive or negative, are
indicated.

Items 1 to 6 form a cluster reflecting the Knowledge and Comprehension
level in the Cognitive Domain. This area involves both the recall and
the understanding of a wide range of material, from specific facts to
complete theories.

Examples of question areas at this level in the Cognitive Domain are shown
in Table 5. | | |

TABLE 5

Examples of question areas at the Knowledge and Comprehension Tevel in

the Cognitive Domain.

QUESTION AREA | , -EXAMPLES OF ITEMS

The pupil understands the part b]ayed by
all levels of a food chain ‘ 2, 6

The pupil understands the link between
animal survival and habitats 1

The pupil can estimate the environmental
consequences implied in data 3

Items 7 to 9 form a cluster reflecting the Application level in the
Cognitive Domain. This Tevel relates to the ability to use learned
material in new and concrete situations.

Examples of question areas at this level are shown in Table 6.
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Examples of question areas at the Application level in the Cognitive

Domain.

QUESTION AREA EXAMPLES OF ITEMS

The pupil 1is able to apply the concept of ‘
conservation to a particular situation 7

The pupil 1is able to apply an understanding
of the food chain to a practical situation - 8,9

Items 10 to 12 form a cluster reflecting the levels of Analysis, Synthesis
and Evaluation in the Cognitive Domain. Here we are concerned with the
ability to break down material into its component parts so that its
organizational structure may be understood, with the ability to put parts
together to form a new whole, and with the ability to judge the value of
material for a given purpose. These higher levels reguire an
understanding of both content and structural form of the material, stress
creative ‘behaviours and require conscious value judgements. '

Examples of question areas at these levels are shown in Table 7.

TABLE 7

Examples of question areas at the levels of Analysis, Synthesis and
Evaluation in the Cognitive Domain.

QUESTION AREA EXAMPLES OF ITEMS

The pupil shows the ability to integrate
learning about environment from different areas
into a plan for solving a problem 10

The pupil recognises logical fallacies in
environmental reasoning, and distinguishes
between facts and .inferences v 12
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2.2.4.4 The Conative Item Pool

The derivation of a set of items in the Conative domain for use in the
pilot study followed the same pattern as that for the items in both the
Affective and the Cognitive domains.

The author is aware of the difficulties of testing the action component
of an environmentally educated person by means of a questionnaire, as
there is often a discrepancy between what people say they do and what
they in fact do. (See Section 2.2.1.3). Nonetheless an attempt was
made to include a set of items in this domain.

A set of 7 items in the Conative domain was submitted to the two panels of
judges for their comments and criticism. These are included as Appendix
F. Several suggestions enabled the author to expand this small set

by adding a few related questions. The resultant set of 12 conative
items, forming Section C of the pilot test i.e. that section aimed at
testing the commitment to action, is shown as Appendix G.

Although no formal model underpins the clustering of items in this
domain, the three levels of commitment mentioned in Section 2.2.1.3 are
covered by the items. This is shown in Table 8.

TABLE 8

Levels of commitment in the Conative Domain.

LEVEL OF COMMITMENT EXAMPLES OF ITEMS
-The pupil acquiesces in responding 1, 2
The pupil responds willingly 3, 4, 10
The pupil derives'p1easure in action 5, 6, 8
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CHAPTER 3

3 THE PILOT STUDY

The pilot survey was used to iron out ambiguities and inconsistencies

in expression, and to make certain the administering of the questionnaire
would run smoothly. As Oppenheim (1966, p.83) puts it: "Pilot work is
needed to ensure that we use terms that are like those the respondents
use themselves and that have roughly similar meanings to mosf of them -
and to us."

The pilot test consisted of three sections: Section A, comprising 45
items in the affective domain, Section B, comprising 12 items in the
cognitive domain and Section C, comprising 12 itéms in the conative
domain.

3.1 Administering the Pilot Test

3.1.1 Procedure with Pupils

The test was administered personally by the researcher to one standard 6
class at a co-educational school in the Johannesburg area. In compliance
with a request by the Transvaal Education Department, the school's name

is not mentioned. The 32 standard 6 pupils are considered to be
representative of the sample population. '

Each pupil was given the pilot test. This comprised

(i) three sets of questions for Sections A, B and C respectively,
with instructions iconcerning the method of recording responses as
described in Section 2.2.3, and

(ii) a printed answer sheet on which the responses were to be
-recorded  (Appendix H). ‘Pupils were told that the 'test' would in no
way influence their school marks, and they were requested to respond as
honestly as possible.

To ensure that the pupils would record their responses correctly, a trial
run was held, using five items that did not appear in the pilot test. The
researcher helped pupiis by ironing out any difficu]fies in answering these
five items. :
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The instructions pertaining to the trial run, concerning choice of
response and method of recording the response, were identical to those
in the pilot test, 1i.e. a response that might fall in the range from
‘strongly agree' to 'strongly disagree'.

The trial runs were collected and destroyed. Pupils were told that they
may not ask any questions during the test. If they experienced any
problems in answering the items, they were to adopt the following procedure:

(i) If they did not understand a question, they were to record
a question mark (?) in place of a 1, 2, 3, 4 or 5 in the response column
alongside the respective item. ‘

(i) In addition to this, they were to ring the relevant item number
on the question sheet and underline the entire question.

(iii) If they didn't understand a word or a phrase in the item, they
were to record a question mark as in (i) above, and in addition to ringing
the item number as in (ii) above, they were to underline the relevant word
or phrase'in that item.

A class list was used to check for absentees, and absent pupils' names
were deleted from the list. 32 out of 34 pupils were present with
approximately the same number of boys and girls being the the class. The
administration of the test took 30 minutes, after which time, when all
pupils had completed the test, all question and answer sheets were collected.

3.1.2 Instructions to Teachers

‘Each teacher of the selected standard 6 class received from the author a
typed statement of the aims of the research project and a set of guidelines
outlining the identifying of environmentally educated pupils in that

class. (Appendix A)

The five teachers who indicated their willingness to act as an external
reference were asked to rate each pupil in the class on a scale of 1 to
7, in terms of the pupil's level of environmental awareness. A set of
criteria, linked to the scale from 1 - 7, was provided on the hand-out to
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teachers (Appendix A). Teachers were requested not to confer with
colleagues in their rating process. In this way the environmentally
educated pupils would not be the author's subjective choice, but the
common choice of the whole group of five teachers acting independently.

3.2 Scoring the Test

The next stage was to score the record of each respondent for each of the
3 sections in the test. It was decided that a high score meant a
favourable attitude, and a low score an unfavourable one.

Meticulous care was taken with the scoring of reversals i.e. in the
reversals a recorded score of 1 was converted to a 5, a recorded score of
2 became a 4, the 'uncertain' 3 remained so, a recorded score of 4 became
a2, and a-5 became a 1. A mask was designed for this purpose. Table
9 shows all the items that needed reverse scoring. All others retained
the recorded score. |

TABLE 9

[tems requiring reverse scoring.

SECTION ITEMS REQUIRING REVERSE SCORING

1,2,5,7,12, 13, 15, 16, 20, 21, 22, 23, 24,

A 25, 26, 28, 29, 30, 31, 32, 33, 34, 36, 37, 38,
41
B 1, 3, 4,5, 10

C 1,2,3,4,5,6,7,8,9,12

Having carefully made the necessary reversals, the item scores for each
respondent were summed to obtain a total score. For Section A the
highest total score was 45 x 5, i.e. 225. For Section B it was 12 x 5,
i.e. 60 and for Section C it was 12 x 5, i.e. 60. The total scores for
each pupil in each of the three sections of the test are shown in
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. Appendix I. The pupils' surnames have been removed in order to
retain pupils' anonymity. '
3.3 Analysis of Items

Pupils' responses were analysed in order to refine the test further by
rejecting items which pupils found difficult, or which did not discriminate
between the pupils who were environmentally educated and those who were
not.

3.3.1 Difficult Items

This related to pupils' problems in understanding the items.

An analysis of all the guestion and answer sheets revealed that 5 items
in Section A had presented problems to more than one pupil. [tems 11
and 42 presented problems to 4 pupils, and items 39, 40 and 43 presented
problems to 2 pupils. The problems appeared to be in the wording of the
items; wording not suited to the level of that standard 6 class. |

A summary of the problems revealed the following information :
Section A: Item 11 : The wording was vague. Who got excited?

Item 42 : What was meant by conservationists' pleas being
realistic’? The question seemed too difficult.

Items 39 & 40 : What did the terms 'science and technology'
mean?

Item 43 : The wording was not understood by two pupils.

Item 21 : One pupil didn't understand the meaning of a
‘“fieldtrip'.

Item 27 : The word ‘exterminated' presented a problem to

one pupil.

Considering the pupils' difficulties, the author considered it necessary
to eliminate items 11, 39, 40, 42 and 43. Items 21 and 27 could remain.

Section B: Item 2 : One pupil didn't know what a tsetse fly was.

This item could remain, since it had presented difficulties to only one
pupil.
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Section C : Item 1 : Three pupils queried the word 'sanctuary'.

The author decided to eliminate the item.

Item 5 : Three pupils were confused by the overlap
between items 5 and 6.

The author decided to eliminate item 5 and retain item 6.

The elimination of items on the basis of pupils' difficulties is shown
in Appendix J.

3.3.2 Non-Discriminéting Items

Items that do not discriminate need to be rejected. Two methods were
used to identify non-discriminating items :

3.3.2.1 'Peaks of Uncertainty'

In the process of rejecting non-discriminating items a detailed analysis
of each item was conducted, in order to discern the frequency of each
response from 1 to 5, on the scale.

A detailed item-by~item count of the number of responses in each category
was made, and the totals recorded (Table 10). Histograms were drawn

for each item, so that peaks of uncertainty , i.e. number ‘3' responses,
could immediately be seen. The histograms of response frequencies for
Section A, the affective domain, are shown in Fig. 2, those for Section

B, the cognitive domain, are shown in Fig. 3, and those for Section C,

the conative domain are shown in Fig. 4. The 'columns of uncertainty'

are shaded to facilitate quick and easy perusal and immediate identification
of peaks.
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TABLE 10

Frequency of responses to each item in the pilot test.

SECTICN A
RESPONSE
Item | 12|13 U5 Item {1 |2 nis .
1 y | 10l12] 6| © 24 Hllzjbj2] 1 |
2 Joligi72i6]t 25 10}12|515{ ©
3 125|151 6 26 11118j211{ o
4 12]9lul9]9 27 1{218{7117
5. Jig |2 28 bi13l103] o |
6 15| bllol & 29 bilt]'2]z2] 0
7 Isi|si2(! 30 151813ls] !
8 |2 4|6y b 31 njniyla] 4
9 113131811 32 Wiyl 2
o 121314 {22 33 1a2|702lel S
"ot alels! u 34 | sliglb|d]o
12 {i1515(2i6| O 35 3iels5ills
13 b 72(ujlo] 3| AR MEBEHE
14 1{6|5]qfl A3 uliolql71 2
15 liSlilol3iu] O 38 il 6i5] o
16 tige1d]| {lg| O 39 21 6[13l71 2
7 1 i1]ol3]s]23 0 |1]efiglal3
18 Jol 1| iyl26 4t 1qlielb| 1o
19 tof1]3]|7]2 42 131819l 0f 0
20 lioj2a|oli] o 43 1 15|80} &
21 17115{4is5] 1 ' 44 lolofzliz| b
22 |51 4lL|{7]10 45 1qls|ais] |
23 {3{/{5]3] 0
JECTION D R BEOTION C
RESPONS RESPONSE_ ~
Item'i 2345' Item 1{2345‘
T lalid! |o]o ! 313]7{ 6|2
2 14|bjai3| 4 2 _13[17|4|e}2
3 1a713) 1o} 1 3 1201218 9l!
4 jqlantlijo 4 11 liollf6ld
5 P U3 6 5 2154yl s
6 {14l y 6 I 167y y
7T 1oj2{3li21s T 191371310
8 [213l6|7]12 8 Lig {710
9 {1 |213bx] 9 Lig|io]Ll2
10 11721950l ! : 10 1218|318l y
1 321 |io] Ib BRL 11715172
t2 | 4| gloj€) 2 12 ollztz{yj2
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Table 11 shows an analysis of items of ‘high uncertainty' responses.

The table shows the item number and the percentage response in the

‘uncertain' category.

Analysis of items with a 'high uncertainty' response.

TABLE 11

Section Item No. Frequency of '3 % '3' response
response (N = 32)

A 1 12/32 ' 37,5% .
2 7/32 21,9%
13 11/32 34,4%
28 10/32 31,2%
29 12/32 37,5%
33 12/32 37,5%
37 9/32 28,1%
39 13/32 40,6%
40 18/32 56,2%
42 17/32 53,1%
43 8/32 25%
45 9/32 28,1%
B 2 9/32 28,1%
5 11/32 34,4%
6 10/32 31,2%
12 10/32 31,2%
C 3 7/32 21,9%
4 12/32 37,5%
8 11/32 34,4%
9 10/32 31,2%
12 12/32 37,5%
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In the analysis of items with a high incidence of 'uncertain' responses
a cutoff point of 20% was taken.

In Section A, 12 out of 45 items, or 27%, had an ‘'uncertain' response in
excess of 20%, with two items, 40 and 42 having an 'uncertain' response
of over 50%.

In Section B, 4 out of 12 items, or 33%, exceeded the 20% mark. These
were items 2, 5, 6 and 12. The highest incidence of 'uncertain’
responses, 34,4%, was recorded for item 5. o

In Secfion C, 5 out of 12 items, or 42%,exceeded 20%, with items 4 and
12 peaking at 37,5%.

Appendix J shows the items needing elimination on the basis of a higher-
than-20% peak of ‘uncertain' responses.

3.3.2.2 Discrimination Index

Several methods of item analysis are possible.  Murphy & Likert (1937) found
for example that the rank ordering of 15 statements upon the basis of

the magnitude of the difference between the means of a high and low

group agreed well with the ordering of the same statements in terms

of the magnitude of tHé correlation between the item response and total
score.

The method used here is that suggested by Edwards (1957, p.155) where
the difference between the means of a high and low group on the
individual statements is used as a basis for selecting items desired
for the scale.

A detailed item analysis was conducted to determine which of the items
discriminated most clearly between the high scorers and the Tow scorers
on the total scale in each of the 3 sections. The respcnses of those
pupils whose total scores were in the upper 40% and the responses of
those in the lower 40% were analysed, item by item, in order to determine
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for each item the extent to which the responses of these 2 groups differ..
Items that did not elicit different responses from those who scored high
and those who scored Tow on the total of each section of the test were
eliminated to ensure that the questionnaire was internally consistent
i.e. that every item was related to the same gehera] attitude : a
positive one to the environment.

The procedure was as follows :

(1) In each of the Sections, A, B and C, the total scores
obtained by the pupils were ranked. In Section A, totals ranged
from 196 out of a possible 225, to 105 out of a possible 2253 in
Section B, from 56 out of a possible 60 to 38 out of 60; in
Section C, from 45 out of a possible 60 to 38 out of 60.

(i1) Top and bottom groups of, 40% each, i.e. 12 out of 32 pupils
in each group, were formed. Scores were summed and a mean established.
The data for these top and bottom groups are shown in Tables 12, 13 and
14 respectively.
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TABLE 12

Summed scores for top and bottom groups for Section A of pilot test.

SECTION A (Score out of a possible 225)

Top 12 1 Deborah 196

2 Deon ' 192

3 Caron 190

4 Terence 187

5 Belinda 186

6 Glen 184

7 Dale 183

8 Fran 180

9 Michael 179

10 Angela 177

11 Cornelia 177

12 Craig ‘ 175
= 2206 < 12 = 183.83

Bottom 12 21 Andrea 163

22 Bruce 162

23 Warren 162

24 Philip 160

25 Bradiey 158

26 Grant 156

27 Raphael 151

28 Kerry 144

29 Angus 142

30 Leonard 136

31 Linton 128

32 . Ann 105

> 1767 : 12 = 147.25
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TABLE 13

Summed scores for top and bottom groups for Section B of pilot test.

SECTION B (Score out of a possible 60)

Top 12 1 Peter 56
2 Michelle 54
3 Glen 54
4 Deborah ' 53
5 Warren 53
6 Caron 51
7 Cornelia 51
8 Deon 51

-9 Angela 50
10 Dale _ 50
11 Leonard 50
12 Fran ' 49
2 622 : 12 = 51.83
Bottom 12 21 Belinda 45
22 Duncan 44
23 Philip 44
24 Elizabeth 43
25 Raphael , 42
26 Michael 42
27 Deborah 40
28 Kerry 40
29 Linton 40
30 Ann 38
31 Clinton . 38
32 Chris 38
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TABLE 14

Summed scores for top and bottom groups for Section C of pilot test.

SECTION C (Score out of a possible 60)

Top 12 1 Deborah 52
2 Belinda 49
3 Philip 49
4 Caron 48
5 Dale 47
6 Craig 45
7 Deon 45
8 Duncan 45
9 Fran 44

10 Cornelia ’ 44 .
11 Andrea 43
12 Elizabeth 42
T 553 I 12 = 46.08
Bottom 12 21 Angela 38
22 Peter 36
23 | Bruce : 36
24 Bradley _ 34
25 Raphael 32
26 Kerry 31
27 Linton 30
28 Chris 28
29 Angus 27
30 Clinton 21
31 Ann ' 18
32 Leonard 18

= 349 : 12 = 29.08
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(iii) A detailed item-by-item analysis followed. For each item,:
in each of the 3.sections, the total score of the top group was recorded,
as was that of the bottom group, and a mean score for each item, for top
and bottom groups derived. The differences of the means were calculated,

and these differences were ranked.

Table 15 shows the data for Section A, Table 16 those for Section B and
Table 17 those for Section C.

An analysis of the differences of the means in these three sets of data

reveals the discriminating power of each item.

In Section A a cutoff point was chosen so that the 15 items with the

lowest discriminating power were eliminated. These are, commencing with
the lowest discriminating power, items 39, 3,45, 32,7, 27, 5, 23, 19,
10, 13, 22, 18, 30 and 36. The rejection of items is shown in Appendix
J.

In Section B items 4 and 5 were eliminated, for having Tow discriminating

power.. This, too, is shown in Appendix J.

In Section C, item 12 had the lowest discriminating powér, and was
accordingly eliminated from the final test. This, too,is shown in

Appendix J.

The above procedures led to the further refinement of the items used.
It was necessary in addition to ascertain from the scores whether or not

"the test was reliable.
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TABLE 15

Item-by-item analysis of mean scores for top and bottom groups in

Section A of pilot test, including the ranking of items according to

their discriminating power.

RANKING OF . ITEMS ACCORDING TO

DISCRIMINATING POWER

iren | cRowe - GaoUr | choup oRoup HEAN 1TEM v
TOTAL , TOTAL | MEAn | meaw | DCIFFERENCE DIFFERENCE

| 50 | 407 | 2,9 1,26 4 2,00

2 a3 M | 3,58 | 2,83 0,75 38 2,00

3 38 a3 | 3,06 | 3,58 -0,42 3N 1,75

4 50 26 | 4,17 2,17 2,0 25 1,58

5 53 50 | 4,42 | 4,17 0,25 21 1.5

6 39 30 | 3,25 | 2,50 0,75 37 1,82

7 ai 39 | 3,41 ] 3,25 0,16 8 1,33

8 49 33 4,08 | 2,75 1,33 29 1,33

9| 56 48 | 4,67 | 4,00 0,67 43 1,33

10 55 50 | 4,58 | 4,17 0,41 1 1,26

1 49 36 | 4,08 | 3,00 1,08 35 1,25

12 53 39 492 | 3,25 117 28 1,25

13 36 3 | 3,00 | 2,58 0,42 12 1,17 .
14 50 4] 4,17 3,82 0,75 15 1,09 ‘
15 56 43 | 4,67 | 3,58 1,09 1 1,08

16 54 43 | 4,50 | 3,58 0,92 33 1,08

17 60 50 | 5,00 | 4,7, 0,83 16 0,92

18 60 53 | 5,00 | 4,602 0,58 a0 0,91

19 56 52 | 4,67 | 4,33 0,34 17 0,83

20 54 a6 | 4,50 | 3,83 0,67 3 0,83

21 53 35 | 442 | 2,92 1,5 a 0,83

22 37 30 [3,08 | 2,50 0,58 42 0,83

23 48 a0 1,00 | 3,67 0,33 2 0,75

24 50 o {192 | 3,4 0,75 6 0,75

25 55 36 4,58 | 3,00 1,58 14 0,75

26 55 a6 | 4,58 | 3,83 0,75 24 0,75

27 51 a8 | 4,25 | 4,00 0,25 26 0.75

28 53 38 | 442 | 3,17 1,25 9 0,67

29 51 35 |45 | 2,92 1,33 20 0,67

30 52 a4 14,33 | 3,67 0,66 44 0,67 CUTOFF POINT
30 56 35 4,67 | 2,9 1,75 36 0,66

32 48 47 4,00 3,92 0,08 30 0,66

33 a2 29 3,5 | 2,82 1,08 18 0,58 .
3 51 a1 4,25 | 3,82 0,83 22 0,8 & @
35 46 30 3,83 2,58 1,25 13 0,02 2%
36 52 44 14,33 | 3,67 0,66 10 0,41 2L
37 47 30 3,92 2,50 1,42 19 0,30 = S
38 59 3 4,92 | 2,92 2,00 23 0,33 29
39 3 42 12,58 | 3,5 -0,92 5 0,25 =g
40 40 29 13,33 | 2,42 0,91 21 0,25 Iz
a0 52 42 14,33 | 3,5 9,83 7 0,16 &
a2 a2 32 3,50 | 2.67 0,83 32 0,08 g &
a3 49 33 4,08 | 2,75 1,33 a5 0,25 = 7
a4 57 a3 {a,75 | 4,08 0,67 3 -0,12 “
45 28 31 12,33 | 2,58 -0,25 39 -0,92
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TABLE 16

Item-by—item analysis of mean scores for top and bottom groups in

Section B of pilot test, including the ranking of items according to
their discriminating power.

RANKING OF ITEMS ACCORDING TO
DISCRIMINATING POWER
Top BOTTOM ToP BOTTOM

LTEM | GROUP | GROUP | GROUP | GROUP |- pepeqice | ITEM | pperegence

1 57 53 4,75 4,42 0,33 8 1,75

2 47 29 3,92 2,42 1,52 2 1,5

3 60 53 5,00 4,42 0,58 12 1,17

4 50 50 4,17 4,17 0,00 6 1,16

5 3 37 3,12 3,08 0,04 1 1,08

6 49 35 4,08 2,92 1,16 9 1,00

7 55° 44 4,58 3,67 0,91 10 1,00

8 56 35 4,67 2,92 1,75 7 0,91

9 56 44 4,67 3,67 1,00 3 0,58

10 57 45 4,75 3,75 ‘1,00 1 0,33 CUTOFF POINT
1 54 41 4,5 3,42 1,08 5 0,04

12 42 28 3,5 2,33 1,17 4 0,00
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TABLE 17

Item-by-item analysis of mean scores for top and bottom groups in
Section C of pilot test, including the ranking of items according to
their discriminating power.

RANKING QF ITEMS ACCORDING TOC
DISCRIMINATING POWER
1
TopP BOTTOM ToP BOTTOM

Ten | chow | R | ero U | purrreece || orerenence

1 47 29 3,92 2,42 1,5 10 2,09

2 49. 31 4,08 2,58 1,5 3 1,83

3 48 26 4,00 2,17 1,83 3 1,75

4 45 24 3,75 2,00 1,75 8 . 1,75

5 42 23 3,5 1,92 1,58 5 1,58

6 40 24 3,3 2,00 1,3 1 1,5

7 54 38 4,5 3,17 1,33 2 1,5

8 51 30 4,25 2,5 1,75 7 1,33

9 46 32 3,83 2,67 1,16 6. 1,3

10 50 25 4,17 2,08 2,09 9 1,16

11 41 35 3,42 2,92 0,5 11 0,5 CUTOFF POINT
12 40 35 3,33 2,92 0,41 12 0,41
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3.4 Test for Reliability

Next to validity, reliability is the most important characteristic of t
evaluation results. Reliability provides the consistency which makes
validity possible, and indicates how much confidence we can place in

our results.

A suitable method for estimating the reliability of test scores where

a test is administered once,is the split-half method as described by
Gronlund (1976, p.111). The test is administered to a group of pupils
in the usual manner and then is divided in half for scoring purposes.

To split the test-into halves which are most equivalent, the usual
procedure is to score the even-numbered items and the odd-numbered items
separately. This provides two scores for each pupil which, when
correlated, provide a measure of internal consistency. This coefficient
indicates the degree to which the two halves of the test are equivalent.
To estimate the reliability of the scores based on the'fu11-1ength test
the Spearman-Brown formula was applied. Pearson's Product Moment was
used in the split-half correlations. '

Analysis of the results shows the following correlation coefficients :

Section A (Affective Domain)
Split-half correlation r = 0,858

Reliability on full test ro= 0,92

Section B (Cognitive Domain)

Split-half correlation r = 0,376
Reliability on full test r = 0,54
Section C (Conative Domain)

Split-half correlation r = 0,879
Reliability on full test ro 0,935
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The correlations in the affective and conative domains are good. The
fairly low correlation in the cognitive domain (Section B) is probably
'best explained in terms of the small number of questions in that section.

3.5 Analysis of Teachers' Ratings

As an additional independent measure of the test's validity, the ratings
of a group of five teachers at the school were considered. The panel of
teachers, all of whom taught the standard 6 class in question covered a
range of subjects.

Appendix A shows the information that was given to the teachers
concerning the rating scale from 1 to 7 and the criteria for giving a
particular rating to each pupil.

A11 of the teachers expressed a willingness to assist, but all expressed
reservations about their competence in assessing pupils' level of

environmental education.

The author, aware of the problems and constraints facing subject-teachers
in the carrying out of this task, took the precaution of using a panel

of experts to validate the test, by submitting to them the items for
scrutiny. This method, suggested by Oppenheim (1966, p.151) is
described in Chapters 1 and 2.

The teachers' ratings were recorded separately on class lists and
collected by the author after a week. The individual ratings
were then transferred onto one class list and a summated score for each

pupil was calculated.

Using Pearson's Product Moment Correlation, the following linear
correlations were calculated : '

(i) The teachers' ratings with p&pi]s‘ scores in Section A

{i1) The teachers' ratings with pupils' scores in Section B

(111) The teachers' ratings with pupils' scores in Section C

[N
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The raw data for the correlation between teachers' ratings and pupils’
scores, and the calculations for the 3 correlations are shown in
Appendix K.

Fach of the 3 correlation coefficients is rather low.

r for teachers and>Sect10n A is 0,225
r for teachers and Section B is 0,207

r for teachers and Section C is 0,160

The author notes the self-expressed reservations by each of the teachers
of his or her ability to rate the children on a scale that is foreign to
his or her normal assessment. The author suggests that the teachers'
reliability is in question. Quinn (1976) feels that teachers are not
trained to test environmental attitudes and should be encouraged to write
their own value sheets on the basis of their perception of environmental
problems in their own locality.

The author suggests that future research could address this problem.

3.6 Derivation of Final Questionnaire

On the basis of the statistical and item analysis carried out on the pilot
study and presented earlier in this chapter, several items in each of the
three sections were eliminated, thus forming a smaller set of more
discriminating items that would constitute the final test, to be
administered to a group of 300 standard 6 pupils. The elimination

of items is shown in Appendix J,.and items to be included in the final
test are shown in Appendix L.

The final test consists of 20 items in Section A, 7 in Section B and 5 in
Section C.

In considering the relatively small number of items in Sections B and C,
Oppenheim suggests
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we must not judge the relatively small number
of attitude statements in a finished scale at their
face value; they are the outcome of a process of
complicated sifting and represent all the preliminary
work and thought ... that has gone into them.

(Oppenheim, 1966, p.120)

The split-half method test for reliability was used to test the reliability:
on the revised test, with the following results :

Section A

Split-half correlation r = 0,72

Reliability on full testy = 0,84

Section B

Split-half correlation r = 0,63

Reliability on full testr = 0,77

Section C ,

Split-half correlation r = 0,70
= 0,82

Reliability on full test r

In noting the slight drop in the correlation coefficients for Sections

A and C from- the pilot study to the revised test, the author feels this

is probably best exp]aihed in terms of the considerable reduction in the
number of items from 45 to 20 in Section A, and from 12 to 5 in Section C.
However, it is felt that all of the correlation coefficients are well
within the limits expected in a reliable correlation coefficient.

The statistical significance of the ‘'r' values was calculated for both the

split-half correlations and the teachers' correlations.

In the case of the split-half correlations (for both the pilot and the
final test), most correlations were found to be significant at the 1% level



54

of confidence with many being significant at less than the 0,2% level

of confidence. Certainly no levels of confidence were higher than 5%.
This renders all of these correlations statistically significant in terms
of the levels of significance acceptable for social research.

In the case of teachers' correlations, however, no correlation was found to
be significant even at the 10% level of confidence. This indicates that
these correlations are not statistically significant in terms of the levels

of significance acceptable for social research.
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CHAPTER 4

4  THE MAIN SURVEY
4.1 Introduction

The filtering process carried out in the pilot study served to eliminate
ambiguities and inconsistencies in expression, and ensured that
administration of the main survey ran smoothly.  The trial run had also
proved to be valuable in ensuring that pupils knew how to record their
responses. An extra column was added to the response section of the
answer sheet, to allow for easy scoring and totalling of responses after
the necessary reversals had been made. The final test (Appendix L)
consists of the same three sections, A, B and C as was the case in the
pilot test, but with fewer items in each Section :

Section A, the affective domain, has twenty items,
Section B, the cognitive domain, has seven items, and
Section C, the conative domain, has five items.

4.2 Administering the Final Test
4.2.1 Procedure with Pupils

The procedure with pupils at each of the ten schools followed closely that
employed in the pilot study. The test was administered personally by the
researcher, with the same briefing to each class, to ensure uniformity and
to minimise bias. Again, at the request of the Transvaal Education
Department the schools are not named. Surnames have been removed from

all class lists. At each school the same introductory trial run was held,
to iron out difficulties in answering procedures. The same procedure (as
in the pilot test) was followed where pupils experienced difficulties in
responding to any of the items. The collection procedure was the same as
that for the pilot test. In addition, because the final test was shorter
than the pilot, administration together with the briefing and the
introductory trial run took only 25 minutes. As all periods were at least
30 minutes long the researcher was able to elicit comments from pupils about
the test in the last five minutes, after all the tests had been collected
and counted to ensure 100% returns. Comments were noted and a summary

is offered later in this chapter (Section 4.4.3).

4.2.2  Instructions to Teachers

Meetings with and briefing of teachers willing to assist in the project
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followed the same routine as in the case of the pilot test. (Section
3.1.2 and Appendix A).  Once again, teachers were generally willing,

but expressed reservations concerning their own competence in selecting
environmentally educated pupils. This is discussed later in this chapter.

4.3 Scoring the Test

The same scoring procedure as for the pilot test was followed with the
results from each of the 10 schools : a high score meant a favourabie

- attitude towards the environment, and vice versa. Meticulous care was
taken with the scoring of reversals. A new mask had to be constructed,
to cater for the refifed, smaller test. Table 18 shows all the items
that needed reverse scoring. All others retained the recorded score.

TABLE 18

Items in the final test requiring reverse scoring.

SECTION ITEMS REQUIRING REVERSE SCORING
A 5,7, 8, 10, 11, 12, 13, 14, 15, 16,
18, 19
B 1, 2,6
C 1, 2; 3

Having made the necessary reversals, each item's score was recorded in
the extra column included for this purpose (Appendix L). The item scores
for each respondent were summed, to obtain a total score in each section :

for Section A the highest total score was 20 x 5 i.e.*IOO,
for Section B the highest total score was 7 x 5 i.e. 35, and

-

for Section C the highest total score was 5 x 5 i.e. 25.

4.4 Analysis of Responses
4.4.1 Range of Scores

Table 19 shows the range of scores in each of the sections of the test at
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TABLE 19

Range of scores in each section at each of the ten schools.

SECTION A SECTION B SECTION C

SCHOOL HIGHEST TOTAL: 100 | HIGHEST TOTAL: 35 | HIGHEST TOTAL: 25
TOP BOTTOM TOP BOTTOM TOP BOTTOM
SCORE SCORE SCORE SCORE SCORE SCORE

1 93 . 66 35 21 25 9

2 93 57 35 19 25 12

3 90 59 35 23 22 7

4 90 48 34 21 24 6

T s 98 71 - 35 © 23 24 9

6 91 56 " 35 23 23 14

7 94 58 35 25 25 10

8 93 56 35 23 22 1

9 87 60 35 18 23 5

10 96 44 35 25 25 1

From the information given in Table 19 it is apparent that each school

shows a wide range of total scores in each section.

environmentally educated and those who are not.

4.4.2.

Difficult Items

This indicates the
ability of the test to discriminate between those pupils who are

Pupils had been asked to indicate difficulties in responding to items, as

was the case with the pilot test.

Very few problems were encountered

throughout the 10 schools involved, and those that were, were relatively

minor, such as the following :

(1)
(i1)

(1i4)

(iv) 7‘pupi1s didn't understand the meaning of 'why this is wrong' (A19)

3 pupils didn't know what a scavenger was (A9)

2 pupils had never encountered the term 'fieldtrip' (A11)

1 pupil was not sure where the 'cigarettes, pipes, matches and

lTighters' were to be left, in or out of the forest (Al5)
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(v) 2 pupils in one class underlined almost every question in
the entire test.

On speaking to the teachers of these pupils, it was ascertained that in
most cases the pupils experiencing these difficulties were recent
immigrants to South Africa and were having similar difficulties in their
general échoo]ing. [t was their poor knowledge of English, and not the
difficulty of the questions that was the problem.

4.4.3 Pupils' Comments

As stated earlier, the pilot test had been refined and shortened to the
extent that its implementation was efficient and took only 25 minutes.

. This made possible a valuable, brief discussion with each class, in the
last 5 minutes of the average 30 minute