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INTRODUCTION

The purpose of this study is to see firstly, whether or not the attitude
objectives of a particular integrated science course are "any good", and
secondly, the extent to which they are being achieved. It cannot be
claimed that this constitutes a complete evaluation of the objectives (and
certainly not the science course) but the aim has been to look at them from

a number of different perspectives with the following in mind:

"A curriculum has not been positively evaluated in this

full sense until it has been shown to have clear objectives
and appropriate means to achieve them; to have objectives
which have been proved against all comers to be educationally
respectable; to connect with the abilities-of those pupils
for whom it is designed; and to be more efficient than

rivals in the field. Only then can it get its tickl

(White 1971).

The integration of the sciences and the inclusion of affective as well as
cognitive goals in science curricula have been given considerable attention
by writers on science education and curriculum developers over the last
decade or two. The "integration® debate has been far ranging (and sometimes
bitter) among teachers, administrators and philosophers. While some of

this debate has been at a high level of rational argument, some has been at
the tub-thumping level between “bandwaggon integrationists® and the "separate
disciplines brigade®. No such pair of factions can be identified in the
discourse on affective goals (since no one has taken the categorical position
that “pupils should not achieve favourable attitudes to science").
Unfortunately, this has led to a situation where much of the literature
exhorting us to teach towards affective goals has been statement of personal
opinions unsupported by adequate theory or empirical evidence, t"d which

has not received the criticism it deserves (perhaps able critics have felt



that they have better things to do than comment on trivia). One of the
things that this study attempts to do is to sort out the substantial
contributions to this area of science education from the general ragbag.
These theoretical perspectives are then related to a group of attitude
objectives "in actionl. While many integrated science curricula have

been developed throughout the world over the last few years, the meaning

of Tintegration®, the value of the integrated approach, and its implications
for pupils™ attitude development have by no means always been made explicit.
It is hoped that the examination of these areas that appears in this thesis

will help to clarify the situation.

The study centres round a group of five attitude objectives laid down as
part of an integrated science course. The course is the first cycle of
Science for General Education, Curriculum Paper 7, Scottish Education
Department, 1969, and is intended for pupils of all abilities in the first
two years of secondary school in Scotland. The ages of these pupils are

from 12 to 14 years and the year groups are designated "ST and "S2°.

The five objectives are that pupils should acquire:

"[1] awareness of the inter-relationship of the different
disciplines of science

[2] awareness of the relationship of science to other
aspects of the curriculumd

[3] awareness of the contribution of science to the social
and economic life of the community

[4] Interest and enjoyment in science

[5] an objectivity in observation and in assessing
observations® (Curriculum Paper 7, page 16).



The problem has been conceptualized in two broad questions, one non-
empirical and one empirical:
(i)  What are the arguments presented for inclusion of these
attitude objectives in this curriculum, and are these

arguments educationally valid?

(ii) To what extent are these objectives being achieved among
secondary school pupils in Scotland, and what factors

influence that achievement?

The Scottish Education Department showed considerable interest in the second
of these questions. Indeed, Curriculum Paper 7 itself (page 31), in
discussing the evaluation of the effectiveness of the Integrated Science
course in achieving specific objectives,suggests that "There is here a wide
field for further investigations including assessment of attitudes®. The
outcome of this interest was the award to this author of a 3 year grant in
1971 that enabled an empirical study of the achievement of the attitude
objectives to be carried out on a large scale (3000+ pupils). The work
relating to this study is described in Chapters 5, 7, 8, 9, 10, 11 and 12 of
this thesis, while Chapters 1, 2, 3 and 4 (and possibly 6) relate to the

first of the two questions.

In Chapter 1 the different types of argument that are put forward for
teaching towards affective objectives are reviewed, and the rationale for
the inclusion of the attitude objectives in Curriculum Paper 7 is examined
in terms of these various categories. The sorts of choices about
appropriate purposes for the curriculum that the curriculum developer must

make before selecting his objectives are outlined, and the extent to which



such selection depends on empirical evidence or subjective judgments is
discussed. This chapter addresses itself to the political decisions that

are made about which broad areas of attitudes are the concern of the school.
Hopefully these decisions are taken on the basis of rational argument and
empirical evidence (where that is available), and can be defended in relation

to what ought to be worthwhile knowledge and skills for pupils to acquire.

The second chapter moves away from judgments about what are worthwhile goals,
and concerns itself with the information we have (mostly from social
psychological theory and experiment rather than directly from the classroom)
about the ways by which attitude goals may be achieved, and the implications
of this information for the selection of affective objectives. Attention

is given to the relationships between cognitive and affective learning, to
the most effective ways of presenting cognitive material for attitude
modification, and to the relationships between verbally expressed attitudes
and other behaviour. This psychological information provides some guidance
for the curriculum developer in conceptualizing the attitude that he has in
mind and in operationalizing it as an affective objective. However, the
actual formulation of objectives is hampered by the overlap and lack of
precision of much of the terminology of this area, and later sections of
Chapter 2 provide a discussion of levels of specification and classification
systems which may help to systematize the selection of affective objectives
for a science curriculum. Finally the extent to which the objectives of

Curriculum Paper 7 relate to such systems is examined.

The attitude objectives of Curriculum Paper 7 are integral parts of an
integrated science course. Chapters 3 and 4 examine the proposition that
the justification for the inclusion of these objectives may be implicit in

the overall rationale for the integrated course.



Chapter 3 is devoted to an examination of the various meanings of "integration®,
those meanings that Curriculum Paper 7 ascribes to integration, and those

attitudes to science that can be logically related to such meanings.

Chapter 4 explores the various categories of arguments that have been used
to establish the value of an integrated approach and the emphasis laid on
each of these categories by Curriculum Paper 7. The justifications for such
courses are made in terms of either their anticipated outcomes or the
constraints under which the learning takes place. For each category then,
the extent to which such outcomes are likely to emphasise attitudes and such
constraints to constrain achievement of attitude objectives is discussed.
This leads to the formulation of a number of hypotheses reflecting the
extent to which the Integrated Science course might be expected to be more
or less effective than three separate science courses in achieving the
attitude objectives. These hypotheses are investigated in the later,

empirical part of the study.

Up to this point the concern has been with evaluation of the objectives to
see if they have educational worth. Chapter 6 asks whether these five
dimensions of affective curriculum objectives are related to any distinct
attitude dimensions on which pupils can be seen to differ. This investigation
uses factor analysis to explore the responses of pupils to five attitude
scales each related to one of the five attitude objectives. These scales are
the main instruments used in the part of this study concerned with the

second broad (and empirical) question.

The construction of the five attitude scales, together with an account of
the pilot study, is described in Chapter 5. The pilot study va'. carried

out among pupils of both sexes, from three age groups and with one group



following Integrated Science and one following separate science courses.
From the results of the pilot study it was possible to formulate further
hypotheses on affective achievement for the main empirical study that was

to be carried out in 40 secondary schools.

The research plan for this main study of the assessment of the achievement
of affective objectives is laid out in Chapters 7, 8 and 11. Chapter 7
identifies the research questions and discusses the relevant literature.

The general research findings are then used to generate further hypotheses
for this study. Chapter 8 describes the research structure and strategy.

It provides details of the selection of criterion and independent variables,
the sampling procedures adopted, the data gathering procedures and some
preliminary studies of pupils® ability measures. Chapter 11 provides a
detailed description of the statistical analyses of the attitude scale scores

between-schools, within-schools, and within-teaching-groups.

Chapter 12 collects together results from all the analyses relating to each

of the attitude objectives.

Two aspects of the empirical work that did not employ the five attitude scales
developed in Chapter 5 are described in Chapters 9 and 10. Chapter 9 is
concerned with a study of teachers® attitudes and evolved from the assumption
that there should be salient attitude factors among teachers that will
influence the attitudes to science of their pupils. In Chapter 10 an account
is given of an attempt to measure, and to discriminate between, the
"scientific attitudes”™ (rather than the "attitudes towards science") of
pupils following the two types of science course, by means of a Cognitive

Preference Test.



The final chapter provides interpretations of the results of the analyses
and relates these to the research questions and the hypotheses derived from
theory, other research findings and the pilot study. The closing section
attempts to draw some conclusions from the two strands (empirical and non-
empirical) of this evaluation, and so to make a judgment on the five

objectives from the Integrated Science course.

The empirical study goes some way towards identifying the sorts of
"educational® variables that are, or are not, likely to be useful in
explaining differences in attitudes to science among pupils. This has
implications for the kinds of research questions that it is fruitful to
ask, and for who it is that should identify what are the appropriate

guestions.

Two very general conclusions about research and development in this area

emerge from the study:

a) research based only on what teachers think are important and interesting
questions and not on any guiding theoretical framework, runs the risk of

coming up with very little useful information,

b) curricula that are not related to some substantial theoretical structure,
run the risk of having obscure or ambiguous goals which cannot be
understood or have their worth assessed, and so are unlikely to be
translated into the classroom procedures intended by the curriculum

planners.



CHAPTER 1

THE CONCERN FOR TEACHING TOWARDS AFFECTIVE OBJECTIVES

Widely varying views have been expressed on the extent to which, and the
ways in which, educators should concern themselves with affective goals in
the secondary school. While there is a measure of consensus on the kinds
of cognitive objectives with which the school curriculum should be
concerned, there is no such agreement on what are appropriate kinds of
affective objectives. Consequently choice of such objectives involves
political judgments which must be based on the various arguments for and

against emphasis on different types of affective goals.

These various types of argument that have been put forward for teaching
towards attitude goals will now be examined. They have been grouped into
seven categories, and after discussion of each category, the choices that
confront the curriculum developer, and which relate to his particular

selection of objectives, will be outlined.

Finally one secondary school science course (Scottish Integrated Science
for 12 to 14 year-olds) will be examined to see the ways in which, and the
extent to which, its selection of attitude objectives has followed the

sorts of arguments and choices outlined in the first part of the chapter.



Arguments for Teaching Towards Affective Goals

1. ldeal society - good citizens

The first type of argument is concerned with assertions about the
characteristics of an ideal, democratic society, and with derived
conclusions about the appropriate role of a "good”, “responsible® and

"useful® citizen. Such conclusions imply appropriate affective objectives.

For example Broudy (1971) discusses the shaping of educational goals in
this area by the values of democracy. He sees as appropriate the formation
of attitudes that involves the individual seeing the valuing process as

being a duty:

*a) | have a duty to become informed on and involved in
all great social issues, whether the impact on me is
obvious or not. For the nature of a modern society is
such that 1 may not be able at a glance to detect the
impact on myself. Citizens no longer can pick and choose
the issues on which they shall be involved; b) I have a
duty to respect the rights of others which means that I
shall automatically feel uneasy about taking action that
ignores or over-rides these rights.”

Broudy presents a logical argument for the development of these attitudes
based on his concept of the political, moral, economic and intellectual
values appropriate to a modern technological, democratic society and
distinguishing it from a totalitarian system. There appears to be no

empirical evidence on the feasibility of such goals.

Miles has proposed a model (Figure 1.1) for curriculum design which has a
similarly idealistic starting point, and which incorporates a system for

the selection of both affective and cognitive objectives.
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FIGURE 1.1: Educational Design Model (Miles 1972).



He suggests that the development of "informal® over “traditional” education

has changed a situation in which

"little effort and few instructional decisions are made on the
basis of affective outcomes..[and] a great deal more emphasis
[is placed] on low level cognitive outcomes®,

to one in which we

"place such affective goals as self-concept, self-directedness,
curiosity, resourcefulness, creativity, responsibility and
sensitivity in a position of highest priority, and thus plan
much cf the educational procedures to facilitate achieving
these outcomes...[and] devote considerable emphasis to high
cognitive skills, such as learning to learn, problem-solving,
critical thinking, and social and communication skills".

Miles argues that the school has always influenced pupils in all these
areas but that in the “traditional®™ approach the influence in the affective
(and to a lesser extent the high cognitive) area was largely “unplanned”.
"Informal™ approaches have therefore, led to a higher ratio of “planned
influence on pupils®™ to “unplanned influence on pupils® in the curriculum,
and also to a larger proportion of the “planned influence* being concerned
with affective goals. He sees the behavioural objectives model of
“formulation of objectives”-------- j«"selection of learning experiences”
———————— > "evaluation of programmel, as having been almost exclusively
concerned with the cognitive domain. This he attributes, in part, to the
preoccupation of learning psychologists throughout this century with

cognitive learning.

His proposed model for instruction (Figure 1.1) incorporates the priorities,

as he sees them, of the affective domain. He admits that it is impossible
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to define the "ideal society* or "ideal human characteristics” but he
suggests that we can agree on some of these characteristics (tolerance,
self-esteem, social responsibility). These can then lead directly to
specification of affective objectives. Information on the psycho-social
conditions necessary for attainment of these affective objectives, he
argues, can be obtained from psychological and sociological theory, and
research and development must provide tools for measurement of affective
outcomes. He would then see this development as having precedence over
cognitive goals which would have to be formulated consistently with the

established affective aims.

This distinctive relationship between cognitive and affective objectives
specified by the model is reflected in arguments of this category. The
internal logic and completeness displayed by the model 1is, however, seldom
encountered. Broudy is exceptional in providing explicit attitude objectives
related to human characteristics, most arguments peter out after defining
characteristics of the ideal society and its citizens. It is even less
likely that the argument process will have continued far enough to define
either the characteristics of the social context in which such objectives
may be achieved, or the appropriate teaching methods for attaining the
specified outcomes. Nor is it common for the cognitive objectives to be

directly related to the affective as Mile"s model requires.

It appears that these arguments do not conflict with the model, but fail
to fulfil all its criteria. The model can, perhaps, be identified as an

idealised form of this type of argument.



2. Desirable socio-political values and behaviours

Arguments in the second category are concerned with assertions about
specific "desirablel, socio-political attitudes, values or behaviours.
Unlike the previous category there is no utopian starting point of
definition of the "ideal society". If the first category arguments are
identified (in idealised form) with Mile s"model, then the second category
arguments, in contrast, take as their starting point the second stage of
the model and define what are seen as "ideal human characteristics". In
other words, they identify "good citizen® qualities in terms of what

society is, rather than in terms of what it ought to be.

Like the other categories, this has been particularly stressed by science

educators. Harmin, Kirschenbaum and Simon (1970) suggest that:

"We simply cannot afford to train a generation of students
who know the how and why of scientific phenomena, but do not
have a process for inquiring into the values issues raised
by the topics they study.*

Some writers see education towards such attitude formation and value-
systems as the solution, possibly the only solution, to many contemporary

problems and needs of our society. Kuhn (1973) states that:

"more than ever, there is a pressing need for citizenry that
has scientific literacy and the awareness of values necessary
to make decisions or influence decisions about questions of
population control, radio active fallout, pesticide usage, or
industrial effluence etc. '

Few authors explicitly advocate that teachers should teach “values®™ (either
their own or society®s) as such. For example Harmin et al. (1970) insist

that pupils must be encouraged "to search for their own values, the only



values that will ever mean anything to theml. Yet these same authors, in
their exemplification of value-education by a study of lead poisoning in

slum children, clearly expect the pupils undertaking this study to acquire
the particular "LEAD POISONING IS A BAD THING AND SOMETHING HAS TO BE DONE
ABOUT IT1 attitude. They suggest seven outcomes from this study, none of

which relate to any other attitude as a possible objective e.g.

"they [the pupils] could write their congressmen and
urge them to look at the problem and perhaps draft
legislation to combat the wasteful and almost criminal
neglect of human life which occurs with lead poisoning”.

Kuhn (1973) also emphasises the valuing-process and exhorts teachers to
stress this "vital component in the preparation of citizens to function well
in a changing society*. He avoids negating this with a list of values to be
taught, and instead some “pedagogical tools of value educationl are
described. But no clear framework in which to use these tools is provided,
and we are left with a list of suggestions that lack clarity of educational

purpose:

"it is useful to sample student opinion before and after a
unit on drugs. It is interesting to see if their opinions
are affected...Students may wish to survey the attitudes of
adults in the community on air pollution and compare their
views...as a basis for social action...Students need to
develop skills in the analysis of articles in the popular
press...hopefully they will accept the values expressed as
being those of the author and in a non-judgemental way
consider them."

It seems unnecessary to pretend that the intention is not to inculcate
specific attitudes among pupils. There seem to be a number of attitudes in

this area that are viewed (probably with justification) as “scientifically



warranted value judgments® that "can be backed up all the way back to
breakfast, using the resources of various sciences and technologies”

(Scriven 1966).

Allport (1961) shuns any ambiguity of approach. He argues that if the
school does not teach towards a system of values (which he views as
"matters of importance” rather than "matters of fact®) then the pupil will
be at the mercy of the confusion engendered by the communication media. He
argues that if a pupil does not experience values such as honesty and
tolerance in his home they must be provided by the school. For the pupil
who does see such values expressed by his parents, it may be that they will
be viewed by him as "old hat" and so rejected unless they are reinforced by

the larger outside world (i.e. the school).

Several writers (e.g. Harbeck 1970) have pointed out the paradox in which
the teaching of values is shunned while at the same time the main purpose
of education is seen as passing on the culture of the society. Such a
process necessarily involves the transmission of values, and as Krathwohl
et al. (1964 page 56) point out we are already blatant in our
indoctrination of pupils on what is "good® and “of value" in art, music

and literature.

As in category 1 arguments, the priority is still given to affective
objectives. It may well be a straightforward matter to relate cognitive
objectives to the sorts of affective goals that are proposed here (though
this is infrequently done). For example Kuhn®"s concern for pupils®
appreciation of problems such as population and pollution control may

provide fruitful areas for the development of related cognitive study.
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3. Social adjustment of the pupil =

Thirdly, arguments may be put forward that the pupil®s social adjustment

nay be determined by the priorities given to certain affective goals.

Raths et al. (1966) suggest that many behaviour problems of pupils may be
put down to a lack of values. The pupil who is unable to decide what is
"right”, "good” or “worthy" will have an unclear relationship with modern
complex society and will be apathetic, confused, irrational, over-conforming
or over-dissenting. They class such value-related disturbances with
emotional disturbances and physical handicaps. They propose that such
problems can be eased in intensity and frequency by value-experiences and
assert that the valuing process has been shown to lead to improvement in
attitude towards learning, initiation, self-direction, perseverence and
active participation on the part of the pupils. They view the development of
values, (manifested in attitudes, interests, beliefs and activities) as a
process whereby the teacher provides the pupil with alternatives from which
he can choose freely, the pupil prizes this choice and is then seen to act
on it repeatedly. They provide details of suggestions of what they see as
appropriate teaching strategies to aid the pupil in this development
process, placing particular emphasis on helping him to clarify his values.
As Khan and Weiss (1973) point out, methodological short comings of the
empirical studies (e.g. Raths 1962) on the effectiveness of such strategies

in modifying behaviour, have provided only tenuous evidence in their favour.

Raths et al. do not see education in this area as fulfilling emotional
needs. Such fulfillment they suggest must come from outside the pupil,

they are concerned with valuing that must be done by the pupil. They assert
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that emotional needs must be fulfilled before the valuing process, since the
child must face up to "self" before it can answer value questions, but they
do not fit fulfillment of such needs into their affective teaching framework.
Beatty (1969), however, sees the pupil”s self-concept as the pivot of
learning, and the development of his values as identical with the
development of his concept of himself as adequate. Further he suggests that
suppression of normal development of feelings and emotion is an important,
but little understood, source of distorted and ineffective behaviour. He
suggests that if children are encouraged to display emotions and feelings,
their self-concept (need for such a display) will be more in line with their
perception of what society approves of, so leading to more consistent and
constructive behaviour. From the teacher®s point of view, he sees the
expression of feeling by pupils as providing clues to whether or not

learning is taking place and why learning in some contexts is unpleasant.

These arguments are not making explicit assertions about what "good® social
behaviour is. They are, nevertheless, although couched in the language of
pupils® “needs®, concerned that the outcome be pupil behaviour that is
acceptable to society. They do not define any “ideal human characteristics”
(and certainly not an "ideal society"), although such characteristics are
implicit in the removal of “problems®. They define their affective
objectives in terms of the development of values or self-concepts, and plot,
quite clearly, the paths by which such objectives might be achieved. The
link with cognitive objectives is, however, tenuous, the emphasis is not on
what is learned (but the assumption is apparently made that the learning

will become more effective).

Th”s category views various personal "needs” of the individual pupil as

dominant. However, the concern is still with the pupil acquiring societal
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norms and “The individual is said only to be able to develop "healthily" if
he satisfies his individual need to fit securely into the pattern set by

the rules and practices of his societyl (Wilson 1971, page 29).

4. Rational, intelligent, valuing behaviour

Fourthly, affective objectives are seen as instrumental in enabling pupils
to achieve what is generally accepted as rational, intelligent, valuing

behaviour.

It has been suggested that in the past teachers have either ignored this
area altogether or have pressed their own values on to pupils. The former
is seen as undesirable (avoiding the issue), and the latter as both
undesirable (indoctrination) and unproductive (pupils frequently reject
these values). The solution is seen in providing the pupil with the

opportunity to develop his own value-system.

Gribble (1970) suggests that:

"The business of education in the Affective Domain is to
get children feeling positively towards what is valuable

or true or right insofar as there are publically acceptable
criteria for determining goodness or truth or rightness.
These criteria are not contingently related to the
specification of educational objectives in the affective
domain - they are a necessary part of such a specification.”

He is critical of the Taxonomy of Affective Objectives (Krathwohl et al
1964), and suggests that these objectives are "described as if they were

separable from the development of mind through knowledge®, and are
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illustrated by test items that do not refer to standards of what is
desirable and valuable. He argues that the cognitive objectives of the
Taxonomy of Objectives, Cognitive Domain, (Bloom et al. 1956) are
restricted so that "false beliefs and specious procedures are not covered®,
but no restrictions (in terms of acceptable value-systems) are imposed in
the affective domain, thus divorcing two domains that are logically

indivisible.

He sees the criteria and standards of the category of Evaluation in the
Cognitive Domain as being not merely linked with the Affective Domain, but

as integral parts of the Affective Objectives.

As an example Gribble proposes that the objective: "increased appetite and
taste for what is good in literature™ (Krathwohl et al. 1964 page 124) must
presuppose criteria for evaluating “what is good in literature* if it is to
be an educational objective. It is suggested that by omitting the
necessity for these criteria the affective domain is trivialised and

confusion in the author®s concept of education is revealed.

Smith (1966) is also concerned with cognitive-related values which he calls
"ratings”". He distinguishes between attitudes towards objects
(distinguished by "liking®, “enjoying", “accepting”, disapproving”,
"aversion to", etc) and the rating of objects (ascribing to the objects”
terms such as “good”, “desirable®, “ugly®, “wrong® etc), as two different

types of value.

Smith sees the teaching of ratings as leading to a situation where the

pupil has learned that object X is rated in a particular way by “competent

tkfc



based, has developed the ability to use these criteria to rate X for
himself and has eventually applied a similar strategy to rate objects other
than X. This closely parallels the progression through the cognitive

hierarchy of Knowledge, Comprehension to Application (Bloom et al. 1956).

Smith considers the case where the criteria for the ratings are
controversial. He suggests that the teacher may simply leave the situation
open, with different sets of criteria available and so different ratings
possible, or he may attempt to arrive at a single set of criteria. In the
latter case he suggests that the teacher"s objective becomes concerned with
the pupils developing a favourable attitude towards (liking and commitment
to) a particular set of criteria. Since the object of the attitude is not
X, but the criteria used in rating X, the objective functions as an
affective (attitude towards certain criteria) means to a cognitive (use of

those criteria for rating X) end, rather than as an affective end in itself.

Smith argues that it would be unwise to replace the teaching of ratings of

X by direct teaching towards an acceptable attitude towards X. While he
admits that the latter should lead to “proper® ratings of X, he sees such an
attitude as lacking in intellectual support. This, he suggests, would result
in the individual being at a loss to defend or justify his attitude in

confrontation with others.

In contrast to the three earlier categories, the decisions about affective
and cognitive objectives and the procedures for attaining them are closely
integrated, and the former sublimation of the cognitive to the affective is

no longer apparent.
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5. Affect conducive to cognitive functioning

The fifth type of argument concerns itself with affective objectives that

are conducive to cognitive functioning within a particular discipline.

Bloom et al. (1971 page 226) and Scriven (1966) suggest that teachers who
do not attempt this cognitive-related type of value-education are avoiding
their responsibilities. Scriven argues that we can make judgments that can
be justified about what are valuable “cognitive-valuesl on the basis of a
combination of 'the facts about the entity being evaluated' with Tother
facts about the needs, wants, and ideals of the valuing agents®. His view

is that:

"Criticism and approval are a necessary part of the
process of internal improvement of a science, and
value judgments expressing them are important and
complex, and hence much debated, but absolutely
inescapable - except by the ostrich route”.

Thus, for example, the scientist and science teacher are not expected

merely to present the facts about the consequences in scientific enquiry of
being “open minded® or not, of being "objective® or not, of being

"sceptical™ or not. They are also expected to examine the values of their
society in this area (€.g. to what extent is effective, efficient scientific
enquiry seen as universally desirable?) and then make a decision on what
values should form the basis for affective objectives. "Our goal, in value
matters, should be the discovery of the solution to problems of selection
and rejection that require our professional expertise, and the demonstration,

to those who face the problem,of the validity of our solution®. (Scriven



-22-

IT those in power accept such recommendations, Scriven sees those who

“teach well® teaching specific values of two kinds, and as exemplification

suggests that:

"We will be teaching the general value of objectivity,

of the scientific approach, as the most effective way

of arriving at the truth. And we will be teaching how

to apply this general method to socially and practically
important issues”.

The kinds of objectives implied by these arguments have received much of
the attention given to values in science education. Eiss and Harbeck

(1969 page 3) point out that:

“Values have seldom been stated as goals of science
instruction. In fact many scientists take pride in
pointing out that there are no philosophic values in
science...but...vie find that many such values as
honesty in reporting, openmindedness, and the
usefulness of evidence in making decisions are very
important”.

Selection of attitude objectives along the lines of these arguments follows
a very different pattern from those of the first three categories. Mile s’
model of category 1 requires that we use philosophical and political
arguments to establish judgments about the ideal society, desired human
characteristics, and so appropriate affective objectives. Categories 2
and 3 are also based, but to a lesser extent, on such arguments. All three

categories, however, give priority to the affective objectives before the

cognitive.

In contrast, the cognitive-related affective objective of this category

stems from a value judgment based on empirical evidence of what the "facts
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about the entityl and the "facts about the needs, wants and ideals of the
valuing agents® appear to be. The curriculum developer is thus expected to
look at the knowledge and the society as they are, and pass this information
on to the pupil (and this includes information on conflicting ideals, needs,
and theories, v/here they exist). Scriven (1966) and Bloom et al. (1971

page 226) suggest that this type of value education may be achieved by:

a) teaching that clearly delineates objectively established facts
from hypothesis, thus leaving pupils to make their own choices where possible
b) developing pupil skills necessary to arrive at and test

conclusions that the teacher thinks are true,
c) emphasising that many “established” conclusions may turn out to
be wrong, but at the same time providing the documentation that has led to

their establishment.

If, as this category prescribes, the affective objectives are seen as a
means to facilitate cognitive functioning, there is an implicit initial
selection of cognitive objectives and the distinctive affective-cognitive

sequence of the earlier categories disappears.

6. Affective routes to cognitive goals

Sixthly, there are the arguments that maintain that affective goals are
instrumental to the achievement of cognitive educational goals. Thus, the
child who is interested, satisfied, persevering will gain in cognitive

performance as a result of this. Mager (1968) asserts that:

"The liklihood of the student putting his knowledge to use
1s influenced by his attitude for or against the subject;
things disliked have a way of being forgottenl (page 11).
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Rogers (1972) asks "Do our young students enjoy some of the things they do
in science? Does their enjoyment reach a higher level than fun and become

a feeling of doing and thinking in science?l

Klopfer (1971) states that "There is strong psychological evidence that
students learn better, learn more, and remember longer when they find
pleasure in the learning experience®. He does not provide references for
the evidence that he has in mind. Meyer 1961 also believes that “the
creation of lasting interests, in some cases, would lead pupils towards
scientific careers, but in all cases should help them to appreciate the
scientific basis of our culture and to develop an adequate philosophy of

life*.

These arguments reflect much popular opinion regarding the wisdom of taking
an affective means to a cognitive end. However, whether or not the
introduction of affective goals influences achievement of cognitive goals
is largely untested in the classroom context. The next chapter will
describe a psychological theory (and the attempts to test it) which
proposes that if an individual®s affect towards a particular psychological
object is manipulated in some direction (e.g . more favourable) then his
cognitive beliefs towards that object will be modified in the same
direction. The empirical evidence supporting this hypothesis appears sound,
but it involved hypnotising subjects, which suggests that its relevance

for secondary school teaching is tenuous.

Alvord (1972) in a study of "science achievement® and "attitude-toward-

school®™ of over 3000 elementary, junior high, and high school pupils, found
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"little more than 1 to 5 percent of an individual®s
science achievement score can be attributed to
performance on the attitude-toward-school measure or
vice versa.An other words, it can be inferred from
the present research that working with pupils to
create improved attitudes or interests toward

school will not bring about resultant changes in
achievement commensurate with the amount of time
spent in improving such attitudes and interests”.

However, in general the evidence for relationships between affective and
cognitive variables among pupils is equivocal. Gardner (1975) cites seven
studies showing zero or negative relationships, and three studies revealing
positive relationships. Cf the latter group he criticises one for
labelling items as "pupil interest” when they may simply reflect parental
expectations; one he cannot evaluate because there is no indication of
whether "Course Satisfaction® was determined before, or after, pupils
received their achievement grade; and for the third he points to the much
stronger relationship between the variables among pupils who have opted to

continue with science than among the general population.

On the other hand Khan and Weiss (1973) cite five further studies showing
positive affective-cognitive relationships, and four further studies
showing zero or negative relationships. Unlike Gardner, Khan and Weiss
seem to support the positive findings and they report Jackson®s (1968)
argument that zero or negative relationships may result from the use of
instruments that are not sufficiently sensitive to reveal differences in
the intensity of attitudes for large groups of pupils with neutral or
mixed feelings. They also suggest that the studies would not have been
expected to reveal positive relationships if those relationships had been
non-linear. The significance of the results of these empirical studies for

the selection of curriculum objectives is limited, since they reveal only



correlational and not causal relationships, and therefore no affective-

cognitive sequence can be assumed.

These various studies have been concerned with affective behaviour at a
number of levels. It can be argued that it is logically necessary to
achieve certain nrinimal affective objectives before achievement of cognitive
objectives. The very low level affective objective of Awareness (Krathwohl
et al. t 1964) corresponds to a behaviour where T"the learner will merely be
conscious of something - that he take into account a situation, phenomenon,
object or state of affairs® (page 99). Since the prerequisite of knowing
about something is being conscious of it, we have a logical affective-
cognitive sequence of learning at this level. However, at higher levels of
behaviour there is no such obvious logical sequencing and the cognitive-

affective relationship becomes problematic.

Like categories 4 and 5 this category contrasts with 1, 2, and 3 in that it
does not choose affective before cognitive goals. If affective goals are a
means to achievement of cognitive goals then logically the cognitive goals

must be identified first.

Selection of goals will take into account “human characteristics”, insofar as
such characteristics are relevant to the motivational nature of the goals,
but no definitions of "ideal behaviour® or "ideal society" will be involved.

The emphasis will be on selection of appropriate knowledgel and of affective

~Appropriate knowledge™ is not an objective, culture-free selection, it
will reflect, to some extent, the society"s ideals. However, choices

made in this area are less likely to be idiosyncratic, arbitrary, or
politically motivated than are the choices to be made in categories 1 and 2.



objectives consistent with effective acquisition of that knowledge by the

pupils.

7. Meeting pupils' 'needs' other than social adjustment

The seventh type can barely be classified as an argument, but unfortunately
it makes up much of what Scriven (1966) refers to as "the vast magnitude of
the relevant literature and the marked triviality of much of itl. Assertions
are made that cognitive goals alone are inadequate and that the aims of the
curriculum must meet pupils®™ needs such as those for excitement,
satisfaction, and enjoyment. It is taken as self-evident that there must be
affective objectives formulated in these terms. -However, unless these pupil
needs are related to the pupil®s social adjustment (as in the second
category of arguments) it is difficult to see how excitement, delight, or
joy can be considered as educational objectives. They seem rather to be
means whereby other attitude or cognitive goals might be achieved, more
related to motivation than goals. It may be necessary to satisfy pupils®
needs for enjoyment, excitement, and interest in the subject for learning

to occur, but that is identical with a category 6 argument.

If meeting these “needs” is the educational goal, it is necessary that an
explanation be provided that indicates which of the many "needs” that pupils
have are the ones to be met and why. Pupils enjoy, are interested in, and
are excited by many bizarre and cruel things: A young bully, for example,
from his point of view may "need" to find victims® (Wilson 1971, page 7),
"children have many interests that are educationally undesirable - e.g.

blowing up frogs with bicycle pumps® (Hirst and Peters 1970, page 37).
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Many interests of pupils will be more acceptable than these, and some will
be considered educationally valuable. If it is the latter that are to
determine the curriculum they will have to be selected on some basis and
identified specifically e.g. "Pupils® interest in scientific experiments”,
or "Pupils® need to carry out experiments®. For such examples a case would
have to be made for "satisfaction of the pupils® interest in/need to carry
out, scientific experiments® as primary goals of the curriculum, rather than
as conditions that may have to be satisfied if the pupil is to achieve other
goals such as: the development of practical skills in science, knowledge of
the procedures and methodologies of science, or the determination of a

series of qualitative or quantitative results.

If they are intermediate goals related to one of these other goals, then the
argument will belong to category 6; if not then, logically, it will fall

into category 2 or category 3.

Areas of Concern - Selection of Objectives

Each of these arguments recommends a selection of affective objectives based
on a particular assumption about what issues are the appropriate concerns of
the school. The choice of what is appropriate is a political one, and the
curriculum developer must decide whether or not it is a responsibility of
the school:
a) to define the ideal characteristics of our society (which may or
may not correspond to existing characteristics, and if not will
Involve the school in teaching towards goals specifically aimed

at changing society) as category 1 arguments suggest;
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b) to formulate its goals to reflect what it sees as society"s
requirements of pupil behaviour as in categories 1, 2 and 3;

c) to take responsibility for fulfilling certain psychological
needs of pupils in order to promote their social adjustment
and other less clearly defined attributes, as in categories 2
and 7;

d) to develop goals which contribute directly to, or facilitate,
the pupil®s cognitive learning (the acquisition of knowledge,
understanding and associated rational behaviour) as in

categories 4, 5, and 6.

Once the judgment on the appropriate area of concern has been made, the
nature of the argument provides broad conceptual criteria for the choice of
affective objectives. To varying degrees these criteria are themselves
subjective and therefore their interpretation into more operational criteria
is, again, a matter of political choice e.g. Broudy"s personal conception of
a modern democratic society, leading through logical argument to his choice of
attitudes characterizing the good citizen; Raths et als' judgment on the
necessity of the valuing-process for pupils® self-adjustment, and their
interpretation of this, on the basis of psychological theory, into
objectives of pupil behaviours of “choosing®, “prizing® and "acting on"; and
Scriven®s 'scientifically warranted value-judgment’ on cognitive-related
values, leading directly to objectives. These examples provide criteria of

varying subjectivity (Scriven"s being the least subjective).

There is also variation in the degree to which operationalization of the
criteria can be related to empirical evidence. Scriven®s argument and

selection (as described earlier) leans heavily on empirical evidence;
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Rathsl is supported by some limited empirical studies; Broudy"s selection
of objectives is unrelated to empiricism. In general, arguments in
categories 5 and 6 (and, to a lesser extent, 2) will be able to use

substantial relevant empirical work.

The Justification for Affective Objectives in the
Scottish Integrated Science Course

Following this general discussion of the arguments for the use of affective
objectives and the choices which have to be made before selection of
objectives, Curriculum Paper 7 will be examined and the extent to which its
affective objectives are related to such arguments and choices will be

considered.

The Paper specifies two kinds of objective: general or summative, and
specific or formative. The general objectives are divided into three
groups:

a) Knowledge and understanding.

b) Attitudes.

c) Practical skills (page 16).

The concern for affective objectives is clearly related to category (b).
However, there are no such distinctions made in the specific objectives

that are laid down for individual sections of the syllabus.

There are five general attitude objectives, that pupils should acquire:
1 9. awareness of the inter-relationship of the different

disciplines of science
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10. awareness of the relationship of science to other
aspects of the curriculum

11. awareness of the contribution of science to the
economic and social life of the community

12. Interest and enjoyment in science

13. an objectivity in observation and in assessing

observations® (page 16).

Ho explicit rationale for selection of these objectives is provided. The
Working Party who drew up the Curriculum Paper make several statements

which may be relevant to their choices:

"Science must somewhere be seen as a whole" (page 18).

"The corpus of knowledge in science is growing at an
explosive rate, and the effect of this growth is to
alter not only our physical conditions but also our
morals, our ethics, and our whole cultural development
...The implications of this for science, as part of
general education, are obvious. We have also included
as our final aim our desire to expose pupils to this
cultural aspect of science®™ (page 13).

“In all this nothing has been said about interest,
enjoyment or satisfaction in the things of science,

or in the possible commitment to the study of science
...Everything it has done in preparing a syllabus...
has been influenced by the desire to foster in pupils
an interest and an enjoyment in science” (pages 13-14).

"The Working Party has included as one of its stated
aims a desire to develop objectivity in observation,

and has structured some of the content of its syllabus
to develop this® (page 12).

Such statements may define the position of the Working Party but they do
not justify it. It is difficult to determine which category of argument
they have in mind, though for the older age group (third and fourth year

secondary) they provide an explanation for teaching towards attitudes in
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terms of what is done in schools rather than what ought to be done:

"Permeating everything which is done in school is...
[an].-.element which is concerned with the formation

of attitudes...Headmasters and teachers, with whom we
have individually and in groups discussed this
particular set of young people, continually use phrases
like "awareness of’, "interest in" "committing themselves
to"”, "involved in" "natural interests of" "active
attitudes towards" '"acquire a taste for" 'satisfaction
from work", "sense of purpose", 'responsible attitude
towards" "pupils who are co-operative”, "willing to
learn”. This represents so small a sample of the
different affective implications we have encountered
that relevant attitude formations must be seen as one
of the essential contributions of science to the general
curriculuml (page 33).

Here the concern seems to be a) with motivation (probably corresponding to
arguments in category 6), and b) with socially acceptable behaviour

(probably corresponding to arguments in category 2).

IT the specific objectives that are laid down for each of the 15 sections of
the syllabus are examined, the very close relationship of affective concerns
with the cognitive is clearly seen. In almost all cases the nature of the
objective suggests that it was selected on the basis of an argument of
category 5 or 6. Out of 209 objectives there is only one (i.e . Section 1.8
"Interest and enthusiasm for science®, page 98) that is not either cognitive,

or cognitive with an affective component such as:

1.1 "awareness that human senses are limited and unreliable”

2.5 "some ability to observe objectively, this time in changing
situations over longer periods of time"

3.7 "awareness of the need for control and efficient use of
energy resources”

5.12 “awareness of the need for patience in a long term project
(e.g. crystal-growing;".
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It may be the case that the rationale for the inclusion of affective
objectives in this course is not presented explicitly since it is implicit
either in the rationale that is presented for teaching science in an
integrated form, or in the meaning that has been given by the Working
Party to "integrationl. These possibilities will be examined in Chapters

3 and 4.



_34-

CHAPTER 2

THEORETICAL PERSPECTIVES ON THE FORMULATION OF AFFECTIVE OBJECTIVES

In the last chapter the various kinds of arguments put forward for teaching
towards affective objectives were examined. The sorts of political choices
that have to be made, before selection of such objectives, were outlined.
Having made such choices, the curriculum developer has identified broadly,
the sorts of attitude that he hopes to develop or modify. His problem now
is to select those affective objectives that a) it is feasible to expect
achievement of by the pupils, and b) are expected to be instrumental in

bringing about the desired attitude development or modification.

To some extent, as discussed on page 28, this selection will depend on
political choices (¢.g. the particular characteristics of behaviour that
are acceptable to society) or empirical evidence (e.g. those affective
attributes that are demonstrably conducive to cognitive functioning), but
it must also take cognisance of the ways by which attitude change may be
achieved. If we are to use the attainment of a set of affective objectives
to achieve some broad attitude goal, then it is necessary that those
objectives should not be at variance with, and if possible should directly
reflect, the methods we can postulate as being effective means to reach

that attitude goal.

Unfortunately, little substantial information is available on effective
methods for attitude modification in the classroom. It is necessary to

look to social psychological theories and evidence, some of which may have
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been developed and investigated in contexts very different from the

secondary school.

Smith (1966) has summarized what he sees as the three general research
findings (he provides no references) by saying that attitudes are modified
by a) the cognitive learnings related to them, b) the way in which the
cognitive material is learned, and c) the attitudes of the “groupl with
which the pupil associates. In the restricted classroom situation where
the attitudes of the “groupl are themselves the target, he sees
manipulation of attitudes by (c) as irrelevant. In this chapter the
evidence for the effectiveness of (@) will be considered by examining the
theories and associated evidence on the relationship between cognitive and
affective learning. Information available on the most effective ways of
presenting cognitive material for attitude modification will be examined

in an attempt to clarify (b).

Having scrutinized the relevant psychological information the curriculum
developer has still to decide how he is conceptualizing the “attitude®

(i.e. as some sort of inherent attribute, as a verbally expressed attitude,
or as some other pattern of behaviour) before he can formulate his objective.
This decision will depend, in part, on whether or not (and for what
purposes) he wishes to assess the attitude, and on the relationships
(conceptual and empirical) that exist between inherent attitudes, expressed
attitudes and other behaviour. Information on these relationships will be

discussed later in the chapter.

Finally the appropriate level of specification for the objectives must be

decided, and either suitable ones from other curricula must be selected, or
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a new set must be developed. The problem at this stage may well be the
vagueness of many affective objectives which results in a) an inability to
understand what an objective is expecting in the way of pupil behaviour
change, and b) some doubt as to the range of affective behaviours that are
covered by a particular group of objectives. The curriculum developer would
find useful some sort of classification system indicating meaningful
terminology for affective objectives, and giving some indication of the
scope of behaviours reflected in existing curriculum objectives and

evaluation instruments.

The final sections of this chapter will provide some suggestions from
educators for appropriate levels of specification for affective objectives,
and a description of the classification systems available to the developer
for reference during his formulation of objectives. The extent to which the
attitude objectives selected for Curriculum Paper 7 are accommodated by

these systems will be discussed.

No clear patterns for the formulation of affective objectives have yet

gained wide acceptance and much of the use of the terminology is confused.

A brief comment on this usage, therefore, appears before the main body of

this chapter.

Terminology - Affect, Attitudes and Values

Terms such as affective, attitude, and value are frequently used

interchangeably in educational literature.

Affect is usually taken to relate to feelings and emotions and Krathwohl
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et al. (1964) classify affective objectives as those:

"Which emphasise a feeling tone, an emotion, or
a degree of acceptance or rejectionl (page 7).

Such a definition is broad enough so that while the emphasis must always
be affective it is possible that a cognitive component is also present.
Indeed, except in the case of, objectives of the type: “"Pupils will enjoy

X", it is difficult to see how the cognitive element can be avoided.

There is no consensus of opinion on the definition of attitude. Vernon
(1953) acknowledges this lack of agreement and suggests a working definition
of attitude that "implies a personality disposition or drive which determines
behaviour towards or opinions about a certain type of person, object,
situation, institution or concept®. Scott (1968) suggests that the

looseness of convention within social psychology and the variety of purposes
for which the construct of attitude is used have led to a situation where "it
is unrealistic to expect a single, final definition of "attitude"” to emerge
within the foreseeable future®. He sees one view of attitudes as attributes
having affective, cognitive and possibly evaluative components together with
an "action tendency®. As such, attitudes are regarded as a sub-class of
motives distinguished from other such sub-classes by their cognitive

component.

Scott suggests that values may be considered as a sub-class of attitudes
which may "include the belief that the focal object is desirable or
undesirable”. On the other hand we have already seen that Raths et al

(1966) consider attitudes to be manifestations of values, Oppenheim (1966
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page 109) suggests that:

"For ease of understanding, social psychologists make a
rough distinction among these different levels, calling
the most superficial one beliefs, the next one attitudes,
a deeper level, values or basic attitudes, and a still
deeper level, personality”.

Lack of clarification of appropriate theoretical constructs has led to
considerable overlap of the three concepts. Krathwohl et al. (1964), as
described later, had to formulate a different terminology to solve the
problem. For the purposes of this chapter we will not try to distinguish
between the terms but will attempt to restrict the use of the word

attitude to that of a noun, affective as an adjective and value as a verb.

Relationships Between Cognitive and Affective Learning

Krathwohl et al. (1964 page 54) adopt the widely accepted view that the
achievement of cognitive objectives is, in general, an effective and
necessary way to affective achievement. They quote several statements
conceptualizing attitudes as having both cognitive and affective components
which tend, for an individual, to reinforce each other. Hence, the
expectation that a pupil®s cognitive and affective behaviour will co-vary
closely with each other. They see teachers in the classroom deliberately
taking well-trodden cognitive routes to unfamiliar affective goals,

although sometimes unfortunately:

"our preference for approaching affective achievement
through the attainment of cognitive objectives tends to
focus attention on these cognitive goals as ends in
themselves without determining whether they are actually
serving as means to an affective end” (page 57).
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Cognitive and affective achievement may sometimes be mutually supportive
but there are numerous instances where thorough, careful study (frequently
forced) of subject matter has led to very negative attitudes on the part
of pupils. Eiss and Harbeck (1969) list ten factors that often cause
pupils to lose interest in science and nine of these are concerned with the
pupil®s cognitive learning. Unfortunately there seems to be no conclusive
evidence in the classroom setting, about the significant factors affecting

the attainment of affective objectives through cognitive learning.

A convenient way to conceptualize attitudes (Hollander 1971, Katz 1960,
Wagner 1969) is to consider them as having three major components: cognitive
(beliefs), affective (feelings) and behavioural (predisposition to respond).
Rosenberg (1960) has considered the consistency of the affective and
cognitive component: within a single attitude. He proposes that
inconsistency between these two elements must lead to a change in one or
other. Thus he predicts that a pupil undergoing an irreversible change in
his cognitive beliefs (.g. information supplied by the teacher and seen

as important by pupil), will show a corresponding change in affect. This

is pertinent to the view of cognitive objectives as a "means® to affective
"ends”. He finds the apparent evidence for this is extensive but that it

is mainly correlational and

"most of these studies, however, do not provide for a
precise check of whether, and to what extent, the
communications designed to alter cognitions actually
do sol.

However, he does refer to two studies (Carlson 1956 and Peak 1959) which

confirm his prediction. These studies consisted of a pretest of cognitive
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and affective responses towards an attitude object ("Negroes being allowed
to move into white neighbourhoods® and "making good grades” respectively),
an intervening cognitive manipulation designed to change the individuals
beliefs about the object, and a post-test of the cognitive and affective
responses. Both studies showed that a shift of the cognitive component
produced a shift in the affective component in a direction maintaining the
consistency between the two. His theory also involves the prediction of

the converse i.e. that

"if a person somehow undergoes an "irreversible" change
in his affect towards an object his beliefs about that
object will show corresponding change®.

Such a prediction is more difficult to confirm, since manipulation of affect
without manipulation of the cognitive element is very difficult. Rosenberg
achieved this by inducing changes of feeling about an attitude object

("the abandonment of the United States policy of giving economic aid to
foreign nations™) while his subjects were in hypnotic trances. After

being awakened from hypnosis the subjects had measures of cognition towards
the object administered. These demonstrated that a cognitive shift had
occurred in a direction maintaining the cognitive/affective consistency,
confirming the prediction. One strong objection to considering this work
as relevant to the classroom is that change of affect by such highly
manipulated means may not produce results that are generalizable to the

usual ways that affect is changed.

Rosenberg (1956) has also investigated affective/cognitive co-variation in
connection with stable attitudes. He found that stable positive affect and

stable negative affect towards an attitude object are associated with
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beliefs assigning positive values and blocking negative values towards the
object, and beliefs assigning negative values and blocking positive values
towards the object, respectively. Further, intermediate affect was
associated with beliefs relating the object to less important values than

those associated with extreme affect.

Rosenberg and Krathwohl both suggest that in many cases the affective ana
the cognitive are being manipulated at the same time, and it is impossible
to say which goal is the "means®™ and which is the "end". Having suggested
discovery-learning as an affective means to a cognitive end, Krathwohl

then goes on to use the discovery - learning of Suchman®s (1962) Elementary
School Scientific Inquiry program as an exemplification of simultaneous

affective and cognitive achievement.

Festinger®s (1957) theory of cognitive dissonance is the most extensively
researched in this area (Sherwood, Barron and Fitch 1969 refer to a survey
that reveals almost 400 separate studies). The theory proposes that
dissonance is an uncomfortable state, and dissonance is said to exist when
an individual holds two cognitions one of which implies the opposite of the
other. Cognition here is interpreted very broadly and encompasses
knowledge, beliefs and attitudes. For example, suppose a pupil is fearful
that scientific discoveries will destroy our society, yet has seen on
television a programme reporting on a scientific invention that is saving
lives. There will exist dissonance between the pupil®s unfavourable
attitude towards science and the favourable information. It is proposed
that the pupil will be motivated to reduce the dissonance and achieve
consonance. One way to do this is to increase the number of consonant

cognitions. If this unfavourable attitude is fairly firm he may add
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conscnance to this cognitively by regarding the useful aspects of science
as being trivial compared with the devastation caused by the explosion of
nuclear bombs. He may reduce the dissonance behaviourally by joining a
society dedicated to the cessation of all scientific research that could be
used in the development of any type of weapon. He could selectively
choose to read only writings that criticize science on the grounds of its
expense, danger and inhumanity. On the other hand if the information he
received from the television programme is seen as important and if other
cognitions favourable to science are added to it (in, say, his school
science class), then the pupil may reduce dissonance by changing his
attitude. Whether the pupil®s attitude will change or be retained will
depend on the dissonance that will be created by the change (cognitions
consonant with the old attitude will be dissonant with the new). This
implies that achievement of cognitive objectives in conjunction with
affective objectives will lead to attitude change provided the pupil does
not have excessive cognitions that would, in that event, become dissonant
with his new attitude. One such cognition arises if more than slight
coercion has been used. Suppose the pupil has been forced to behave in a
way dissonant with his unfavourable attitude to science (severe punishment
will be inflicted if pupil does not write an essay extolling the
contribution of science to society). This forcing will, in itself, reduce
the dissonance ("I don"t believe in what lam doing but Iam justified in
behaving this way because they are forcingme tol) and so diminish the

likelihood of attitude change.

Whether the pupil adopts a favourable or unfavourable attitude to science
he will always have some cognitions dissonant and some consonant with his

attitude. Dissonance will never be completely removed, indeed it is
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suggested (Sherwood, Barron and Fitch 1969) that people may

"have some tolerance for a certain level of dissonance,
further reduction of which is unnecessary or not
particularly satisfying.

....Mild stimulation, tension, or dissonance may
actually be pleasurablel.

Once again the paucity of evidence on the relationship between cognitive
and affective learning in the classroom context must be emphasised.
Psychological experiments have provided support for the generalizations

of the cognitive-affective relationships described above, but it seems
likely that the pattern of co-variation of cognitive and affective
achievement in science courses will depend very much on the precise nature
of the cognitive and affective objectives used. Thus, while certain
elements of science knowledge may lead to increased interest in science,
at this time it is not clear what those elements are. If we are concerned
with an attitude which has a more emphatic cognitive component than does
"interest in science® (e.g. "awareness of the inter-relationship of

the different disciplines of science® ) then we may be in a more
favourable position to predict what cognitive material will be instrumental

in the attainment of the attitude.

The Presentation of Cognitive Material for Attitude Modification

It may be possible to identify the cognitive material that is likely to be
instrumental in the achievement of any particular affective objective.
However, the way in which the cognitive learning occurs may affect the

extent of the attitude change, and may even prevent any change occurring.

Information on this can influence the formulation of the objectives.
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For example is a programme that aims for pupils to synthesise for

themselves ‘favourable attitudes' from information provided, likely to be
more or less successful in developing such attitudes than a programme that
aims for pupils to develop those 'favourable attitudes' after being giver,

an explicit description of them (in addition to the information)? Will an
objective that demands that the pupil exhibit the attitude and provide
support for it in public, be more or less successful in the desired attitude

change than one which does not require the public demonstration?

Logically it is necessary that the pupil must attend to the cognitive
material if it is to influence his attitudes, but what further kinds of
behaviour should be aimed for if effective attitude change is to be

achieved?

Once again we have to look to psychological experiments and theory rather
than to classroom evidence. Hovland, Jam"s and Kelley (1953) approach
attitude change from the stand point of the identification of the

conditions favourable for the "learning® of attitudes. Their conclusions
rely on extensive experimental work, mostly among university students.

They are concerned with a) the communicator of new information (the teacher),
b) the nature of the communication (lesson content and strategy), c) the
audience (the pupils), d) the response of the audience (active participation
and duration of effects). Most of their conclusions are more pertinent to
the development of instructional materials and strategies than to the
formulation of objectives. However, two points they make would seem

relevant to attitude formation in the present context.

Firstly, a series of experiments (Jam"s and King 1954, Kelman 1953, King

and Janis 1956) investigated the factors that determine whether an
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individual, induced to behave in a way conforming to a particular attitude,
will adopt this attitude or not. Comparisons between ‘active participantl
students (who had to deliver talks conforming to a particular attitude),
with “passive control® students (who read and listened to the same material),
suggested that the role-playing of the former leads to greater attitude
change (in conforming direction) than that of the latter. King and Janis
(1956) then showed that the magnitude of the opinion change depended on the
improvisation demanded of the active participants, those required to.read

a script and then give the talk without it exhibiting a greater change than
those allowed to read the talk from the pre-read script. Reiman®s (1953)
study in which school pupils were allowed to write essays conforming to a
view put forward in a talk (under one of three incentive conditions),

essentially confirmed the "active-improvisation® results.

The second point is on the question of whether a conclusion should be given
explicitly to pupils or whether they should be allowed to draw their own
conclusions. Hovland and Mandell (1952) observed a significantly greater
shift of opinion change among students with whom conclusions have been
explicitly drawn (in this case “devaluation of currency") than among those
left to derive the conclusions independently. It is pointed out however,
that this treatment may not be effective if the attitude change performs

an ego-defensive function, here implicit presentation €¢.g. as in

psychotherapy) may be more effective.

All these experiments were concerned with attitudes not likely to be
considered as deviating extensively from the normal attitudes of the group.
Similarly, the attitudes associated with school science curriculum
objectives are unlikely to advocate “way-out™ or unacceptable positions for

the pupils.
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These results suggest that behaviour in which the pupil complies with a
set task (role-playing) would be an effective means towards attitude
development. This is particularly interesting in view of the fact that
course objectives specifying this type of behaviour rarely appear (though
such behaviour is, in reality, a frequent outcome). Krathwohl et al
(1964) suggest that “behaviour instilled in the learner at this level may
never become more internalised and more self directedl (page 120).
Hovland et al. (1963) also accept that “under certain conditions role-
playing and other means of producing verbal conformity may interfere with
acceptance®, but the evidence of attitude change induced by role-playing is
extensive (Carlson 1956, Culbertson 1957, Festinger and Carlsmith 19j9,

Harvey and Beverly 1961, Janis and Gilmore 1965).

Hughes (1971) used: a) exposure to persuasive communication, b) observation
of role-playing, and c) participant role-playing, in an experiment on
changes in attitudes to science and science teaching among 184 student
teachers of elementary science. He found that the three treatments combined
led to higher attitude scores than no treatment. There was, however, no
evidence for significant differences between the attitudes of three sub-
groups who (1) read the communication (R), (2) read the communication and
observed role-playing (RO), or (3) read the communication and participated
in the role-playing (RRP). (The attitudes were assessed immediately
following the treatments and again nine days later.) Hughes suggests that
the failure of the observation of, and participation in, role-playing to
create a further significant difference over the persuasive communication
treatment alone may be caused by the relatively high level of acceptance

of the communication®s ideas that the students displayed prior to the
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role-playing. The verbalisation in the role-playing was not sufficiently
effective to raise the attitudes from this high level to an even higher
level (the mean attitude scores for the three treatment groups did however

increase from R to RO to RRP).

Hughes concludes that the strategy whereby the learner is provided with
explicit persuasive material “oriented toward the cognitive domain of the
individual“"sl, is likely to be more effective in influencing attitudes
than is one in which the individual is expected to synthesise for himself

a "favourable® attitude from all the information presented to him.

As Hughes points out:

"by allowing the choice of the content and source of the
communication to be controlled by the investigator, this
technique makes a closer approximation to a classroom
situation. In a class...the persuasive communication
would be a reading assignment and the role-playing would

be similar to a traditional *class discussion®.

He seems reluctant to abandon the role-playing element despite its lack of
significant contribution. It may be, if his hypothesis regarding the cause
of the non-significance is correct, that results in a situation with school
pupils as subjects might provide support for the value of role-playing as
the superior technique. We would expect a wider variation in motivation
and comprehension levels among pupils following a required course in school,
than among students following a chosen course at an institution of higher
learning.* Thus while some of the pupils, like the students, may have
reached a relatively high level of acceptance of the ideas of the
communication after reading it once, others may need the reiteration of

the arguments together with new information that could emerge from the
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role-playing procedures. It would seem to be worthwhile to carry out an
experiment similar to that of Hughes, with pupils in the classroom context,
retaining the role-playing element. The results of such an experiment
would provide considerable guidance on the desirability of formulating
objectives in terms of role-playing as a means to the development of

particular attitudes.

Krathwohl would like to limit objectives specifying such compliant behaviour
to areas such as health and safety, and states that "of course, the

teacher strives to reduce the incidence of acquiescent behaviour to an
absolute minimum". This would seem a reasonable point of view if we
consider objectives as "ends" in themselves - behaviour that is merely
compliant is not an attractive goal. But Krathwohl is concerned with a
hierarchical classification of objectives where the lower levels are

explicitly described as "means" towards high level “ends”:

"The learning of the more difficult and internalised
objectives must be in the form of a "loop" which begins
with a simpler and more overt behaviours gradually moves
to the complex and more internalised Dehaviours and
repeats the entire procedure in new areas of content and
behaviour until a highly internalised, consistent, and
complex set of affective objectives is finally developed®.

The demonstrable effectiveness of the provision of explicitly stated
conclusions (and possibly role-playing) for attitude development, suggests
that emphasis on this form of acquiescent behaviour may be fruitful, and
might well be employed on each "loop*. The boundary between compliance
and coercion is however, tenuous and, as we saw earlier in the discussion
of cognitive dissonance, the greater the coercion the less likely is the

attitude to change.
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The Concern of Affective Objectives with Inherent Attitudes,
Expressed Attitudes or Other Behaviour

Curriculum developers, in formulating affective objectives have been
noticeably inexplicit in:
i) describing the attitudes with which they are concerned,
ii) specifying their purposes in teaching towards these attitudes,
iii) distinguishing between their interests in pupils® verbally expressed
attitudes and pupils®™ behaviour (other than verbal expression),
iv) stating whether appropriate evaluation should be concerned with
grading individual pupils or comparing the effectiveness of

different curricula or judging the competence of different teachers.

Krathwohl (1965), Harbeck (1970) and Popham and Baker (1970) all make the
point that the affective objective is concerned primarily with what the
pupil does while the cognitive objective focuses on what he can do. The
former, they suggest, may well be more important in the long term. (It is,
however, the latter that school assessment is normally based on, since that
is what can be most easily and reliably measured). This would imply that
the "attitudes” frequently referred to in affective objectives must have

a theoretical construct that is identified with what the pupil “does do"
@i.e . his customary behaviour). The term attitude is not normally
synonymous with behaviour in either psychological or common usage, though
1t may be described as a predisposition to certain behaviour. The bulk of
attitude assessment uses psychometric methods where the subject is asked
to verbally express his attitude. It is suggested (Popham and Baker 1970
page 37) that this method elicits the responses that the pupil thinks the

teacher will approve of even when anonymous, self-report devices are used.
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They assert that:

"If for example, it is possible to observe how a pupil
behaves when he is not aware that he is being observed,
one has a much better estimate of how he really feels
than if the learner is clearly behaving for the teacher®s
benefit.1

This may or may not be true depending on how one conceptualizes “really
feels®". If it is as some sort of inherent attribute that dictates how

the individual will behave, then clearly behaviour will be a valid measure.
However, the rationale for differentiating behaviour which indicates how a
pupil “really feels®™ from other behaviour which does not, is far from clear.
De Fleur and Westie (1963) describe two conceptions of attitude. Firstly,
the “probability” conception in which responses of a particular type
towards an attitude object can be predicted as likely to occur. For example
a pupil may tend to respond positively to items on a science-interest
inventory. He may be said to have a positive attitude towards science-
interest items, and his responses in this context are predictable. He may,
however, be observed to behave in a negative way when confronted with a
science society to join, a science book to read or a scientific expedition.
He may then be said to have a negative attitude to science-interest
activities. A lack of consistency is explained by saying that these are
two different types of response, and there is no single attitude or
"science-interest” involved. Such an approach does nothing more than side
step the question of the relationship between pen-and-paper attitude

measures and other behaviour.

Secondly, De Fleur and Westie (1963) describe the latent-process attitude.
TMs is conceptualized as some attribute, hidden within the individual that

regulates behaviour and expressed attitudes. When behaviour and expressed
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attitudes do not correspond we have to decide which is the more reliable
predictor of the latent attitude. To decide whether we will try to provide
an answer to this last very difficult question, or fall back on the
"attitude-is-what-is-measured-by-this-response® strategy, we require
information on the extent of the inconsistency between expressed attitudes

and other behaviour, and on the possible sources of these inconsistencies.

A rather gloomy conclusion from an extensive review by Wicker (1969) of

empirical research in this area states that:

"it is considerably more likely that attitudes will be
unrelated or only slightly related to overt behaviours
than that attitudes will be closely related to actions.
Product-moment correlation coefficients relating the
two kinds of response are rarely above 0.30, and often
are near zero. Only rarely can as much as 10 per cent
of the variance in overt behavioural measures be
accounted for by attitudinal datal.

His review centres on 33 studies concerned with attitudes to job, minority
group members and miscellaneous objects, none of which closely parallel
the classroom situation. In all cases verbal expressions of attitudes

were taken before observation of overt behaviour.

Cognitive dissonance theory predicts that if the verbal expression of
attitude occurs after the overt behaviour then we might expect the attitude
to change to reduce dissonance and so be more highly correlated with
behaviour. Knox and Inkster (1968) were able to confirm this prediction.
They found that betters were significantly more confident that their

horse was going to win if they expressed their opinion after they had

placed their bet than if they had expressed it before. Similarly Mann and
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Abeles (1970) found voters adopted a more confident attitude about their
candidate after voting for him than before. Wicker (1969) quotes six
studies demonstrating the greater expressed attitude-behaviour consistency
when the behaviour precedes the expression of attitude (and four studies

that do not).

Campbell (1963) has suggested that the inconsistencies may be more
apparent than real in that they may result from situational pressures. It
is easy to express interest by marking a questionnaire but it involves more
effort to demonstrate interest by participating in a scientific activity.
He proposes that there is a situational threshold that is lower for
expressing positive feelings on a questionnaire than that for generating
the momentum to activate interests in science. In Campbell®s terms
inconsistency would only be demonstrated if pupils expressing negative
feelings on the questionnaire were then seen to participate in activities
assumed to demonstrate an interest in science. He sees many of the
research results as evidence of these thresholds and not as evidence of

inconsistency.

Inscho and Schopler (1967) suggest that many workers may have seen high
positive correlations between attitudes and behaviour and consider them

so self-evident that they have not bothered to report them. If this is the
case, such workers must have been blissfully ignorant of the concern that
has been shown for at least forty years (see La Pierre, 1934) about the

ignorance of the attitude-behaviour relationship.

Festinger (1964) has reviewed research and theory on the relationship
between attitude change and behavioural change. He found only three

relevant studies none of which showed any obvious relationship. Since the
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relationships between attitudes and behaviour are not as simple as they
might be, it seems appropriate to look at other factors that may influence

these relationships.

Wicker (1969) gives a comprehensive account of other factors that
researchers have suggested must be taken into account when predicting overt
behaviour from attitudes. Wicker implies that many of these factors arise

from guess work and that

"clearly the greatest need in the attitude-behaviour
area is to operationalize and to test the contributions
of the factors which have been offered as reasons for
attitudes-behaviour inconsistency”.

The following list is a summary of the factors discussed by him, with

examples concerned with science education provided by this author.

1. The behaviour inconsistent with the expressed attitude may be
consistent with some other attitude which is more strongly held.

For example, pupil says that he is interested in science but takes
no part in out-of-school science activities. Reason - he is even
more interested in football and spends all his spare time on that.

2. The motivation to behave in a particular way may be stronger than the
motivation associated with the expressed attitude. For example, a
pupil wishes to make experimental observations honestly and
objectively but he "fiddles® his readings to achieve "right" answer.
Reason - his motivation to get a good mark from the teacher is greater
than his motivation to be objective in his experiments.

3. The inconsistency may be due to the inability (intellectual or social)
of the individual to behave in an appropriate way. For example, a

pupil shows considerable enthusiasm about the formation of a science
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club at school, yet he offers no contribution when asked to make
suggestions for scientific activities for the club. Reason - he does
not understand what level of scientific activity is feasible for a
group of young pupils.

The individual may not have a high enough activity level to behave in
a way consistent with his attitude. For example, a pupil signs a
petition calling for the cessation of the use of scientific research
establishments for the development of weapons, but he refuses to
canvas support for this or go on a march to a chemical warfare research
station. Reason - he is intrinsically apathetic and loath to act to
achieve his goals.

The association between attitude and behaviour may be much stronger if
the expressions of attitude and behavioural responses are given in
similar situations. For example, if a pupil expresses an interest in
science on a questionnaire given to him in a science lesson then he is
very likely to agree to participate in an interesting science activity
in that same lesson. Reason - his expressed attitude to science and
his behaviour are both restricted to the context of this science class
and other variables become less important.

The inconsistency may be due to the presence (or absence) of certain

people at the time of the expression of attitude or occurrence of

behaviour. For example, a pupil may indicate on the confidential research

questionnaire that he finds science extremely boring, yet he visits the
science museum once a month. Reason - his father is fascinated by
science and the pupil, partly through parental pressure and partly
through a desire to please his father, will not admit this boredom.
Norms of the peer-group may force behaviour not consistent with the
attitude. For example, a pupil shows concern, in an essay, for the

pollution of rivers by scientific industry, but he is unwilling to join
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an active campaign to visit the industries and put forward the
environmentalist®s case. Reason - his peer group are sneering at the
anti-pollution movement and he is unwilling to deviate from their
social norms.

Opportunities for behaviour consistent with the attitude may not be
available. For example, a pupil expresses a dislike of science yet
proceeds to take three sciences at "0" level. Reason - the school
observes certain qualifying conditions for "0 level courses and

this is the only course the pupil qualifies for.

The stimulus provided for the expression of attitude may be much more
general than that provided for the overt behaviour. For example, a
pupil expresses a dislike for science yet avidly watches television
programmes on “"Black Holes of Gravity®". Reason - his feelings and
beliefs about science in general are as a boring, repetitive and
unimaginative school subject, these are quite different from his
conception of Black Holes as new, interesting and exciting.

Unforseen extraneous events may lead to behaviour inconsistent with
previously expressed attitudes. For example, a pupil shows enthusiasm
for the formation of a radio club to meet after school one evening a
week, yet he never turns up to the club once it is formed. Reason -
the club meets on a Thursday night and the bus company has decided not
to run any buses from the area of the school to the area to where the
pupil lives after 5 p.m. on Thursdays.

Anticipated consequences of behaviour may modify that behaviour so
that it is inconsistent with the attitude held. For example, a teacher
considers that science in school is best taught in an integrated form,
yet she organises and teaches the science course as separate subjects.
Reason - the promoted posts *re in the separate science subjects and

she expects that consideration for such posts will not be given to
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those favouring integration.

It can be seen that these are little more than speculations. The reasons
supplied with each example are no more than suggestions, and almost any of

the examples could be explained by almost any of the factors.

There has been no empirical investigation of the relationships of the
variables discussed here. Fishbein (1967) has attempted to formulate a
theory of behavioural prediction using a complex multi-attitude - multi-

method approach, and concludes that:

“the most important determinants of behaviour may be other
variables than an individual®s beliefs about, attitude
toward or general behavioural intentions toward, a given
object. Indeed, this approach clearly indicates that
behaviour towards an object may be completely determined by
situational or individual difference variables rather than
any variable associated with the stimulus object per se‘.

If this is the case, then observation of behaviour cannot be considered

as a valid measure of, say, an inherent attitude to science. It is even
possible that we may have a more valid measure by using the attitude scale
approach, which elicits written expressions of attitude from pupils and
requires them to express both feelings and beliefs (ho distinction is made

here between the cognitive and affective components of the attitude).

We cannot make generalizations on whether the curriculum developer in
formulating affective objectives is setting goals for overt behaviour or
expressed attitudes or inherent attitudes. However, we may be able to

make some inferences in individual cases.
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An affective objective may be concerned with the immediate behavioural
outcomes from the teaching. For example we might hope that the pupil
would acquire an appreciation for adopting an attitude of open-mindedness,
or objectivity in observation, or concern for others, in his laboratory work.
The objective would then probably be concerned with his overt behaviour in
the laboratory (though unfortunately at this time we have no methods for
recognizing reliably what a pupil does to show that he is open-minded,
approaches his observations objectively, or is concerned for others). It
would be unwise to rely on attitude scales to assess achievement of this
objective, since we would essentially be "grading® the pupil and he may
well be motivated to fake his responses in order to achieve a high “mark®

for saying he is open-minded or objective.

On the other hand, suppose we have developed a new curriculum with an
objective of making science more “interesting® to pupils. While it may be
desirable that pupils are interested in science, it is not at all clear
that it is useful to grade individuals on “interest”. We may well be more
concerned to compare groups of pupils following different curricula, or
taught by different teachers or methods than to assess individual pupil
interest levels. In the absence of established behaviours that can be
used as criterion measures of interest, it would seem that the most
satisfactory measure would be the anonymous self-report device rejected by
Popham and Baker. It is suggested, therefore, that if the attitude scale
is administered in a situation that is seen by the pupil as involving
neither reward nor punishment, then the expressed attitude is the most
satisfactory indicator of interest that we presently have. This does,
however, assume that we are concerned with "interest® in the sense of a

pupil feeling positive, in a general way, about the course. The teacher
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may be viewing interest in terms of the pupil electing to take a further
course in science, or joining the science club, and in that case overt
behaviour (enrolling in the course, joining the club) will provide the

criterion measure.

Teachers are frequently hesitant in accepting pen-and-paper measures of
attitudes since they feel inherent attitudes are not being elicited. It
has already been pointed out that there is no single accepted hypothetical
construct for an inherent attitude, and until a theoretical formulation of
such a construct is provided tests having construct validity cannot be

devised.

The Level of Specification of Affective Objectives

Initial formulations of goals for curriculum innovations, frequently stress
affective objectives. These objectives are usually specified at an
intermediate level rather than at the highly specific level needed for the
development of instructional materials and specific lesson plans. It is
not possible to identify all the situations of behaviour covered by this
type of objective, as it is for the "mastery objectivel, but it is possible
to specify some. Harbeck (1970) in the context of science education
suggests that these would represent some “minimal acceptance of the values

of science”.

Attitudes and value-systems are demonstrated by the complex inter-
relationship of numerous observable behaviours. These behaviours in

Isolation may be trivial and not indicative of an attitude.
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An objective:

"to appreciate the economic implications for the
community of scientific and technological progress,1l

may be broad, ambiguous and difficult to evaluate. It is not easy to
translate into instructional methods for the classroom, but it may well be

an important and relevant objective. The much tighter objective:

"to appreciate the economic implications for the community
of scientific and technological process as evidenced by the
naming, from memory, of five inventions of the last fifty
years that are now in general use as home appliances,”

leads easily to instructional procedures and evaluation techniques, but

may well be meaningless in the development of the desired attitude.

Hirschlein and Jones (1971) suggest that the high level of objectivity

demanded by instructional objectives may be inappropriate and inhibiting
in the affective domain. Eiss and Harbeck (1969) suggest that a middle
path which loosely defines the type of behaviour required may avoid the
vagueness of the first example and the restrictions of the second. Our

objective might then be written

"to appreciate the economic implications for the community
of scientific and technological progress by suggesting
examples of scientific inventions of the last fifty years
that he considers have had a) a favourable and b) an
unfavourable, impact on the community and to present clear
arguments for his views."

However, this is still at a very general level for the teacher who has

probably very little idea of how such an attitude may be developed, and
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the cognitive demands (on teacher and pupil) are much greater than for

the "instructional®™ objective.

Classification of Affective Objectives

Taxonony of Affective Objectives - Krathwohl et al.

The lack of precision and clarity of many affective objectives in school
curricula makes it difficult to know what was, or was not, intended by the
writer, and it is sometimes impossible to make inferences about the
behaviour expected of pupils. In these circumstances comparisons of
objectives of different curricula cannot be made reliably and considerable
problems confront the evaluator who wishes to determine whether or not
there are evaluation instruments already developed that are suitable for

his particular objectives.

The Taxonomy of Educational Objectives: Affective Domain (Krathwohl et al.
1964) was developed to try to deal with these problems by producing a

classification scheme with clear and meaningful terminology.

"Here it was hoped that placing the objective within the
classification scheme would locate it on a continuum and
thus service to indicate what is intended® (page 4).

In addition, an attempt was made to construct a scheme capable of revealing

any underlying order among affective objectives.

The Taxonomy is seen by its authors as providing



-61-

"a bridge for further communication among teachers
and between teachers and evaluators, curriculum
research workers, psychologists, and other behavioural
scientists”™ (page 23).

They also express the hope that any order revealed among the objectives

may lead to a better understanding of how affective behaviours develop.

The Taxonomy deals with objectives involving attitudes, values, interests
and social-emotional adjustments. These terms have a far wider range of
meaning and so lead to even greater confusion in communication than do the
corresponding terms in the Cognitive Domain. For example an objective of
"interest in science” can describe behaviour in which the pupil is aware that
science exists and is not unwilling to attend his-"required” science lesson,
or it can describe behaviour in which he goes out of his way to indulge in
scientific activities and feels highly positive about science and a possible
future career in that area. A "favourable attitude to science® can mean
anything from a willingness to say that he likes science, to a stated
commitment to science with a clear conceptualization of its value in
relation to other aspects of the environment. The confusion is exacerbated
by the overlap of these terms. Frequently “"interest in", “appreciation of",
"favourable attitude to", Tability to value®™ are synonyms for a positive

affect towards science.

The plethora of meanings for these terms precluded their use by Krathwohl
in forming a hierarchical structure for the Affective Taxonormy. The
characteristics of affective objectives that such a hierarchy should

encompass were seen as:



"the emotional quality which is an important distinguishing
feature of an affective response at certain levels of the
continuum, the increasing automaticity as one progresses up
the continuum, the increasing willingness to attend to a
specified stimulus or stimulus type as one ascends the
continuum, and the developing integration of a value pattern
at the upper levels of continuuml (Krathwohl 1965),

and it was clear that the "simple to complex®™ structure of the cognitive
hierarchy would not be appropriate. This process of learning was seen as

t is claimed,

best described by the process of Internalization. This,

refers to

“the inner growth that occurs as the individual becomes
aware of and then adopts attitudes, principles, codes,
and sanctions which become inherent in forming value
Judgments and in guiding his conduct® (Krathwohl 1965),

and led to the following category and sub-category system (Krathwohl et al.

1964 pages 34-35, examples are provided Dy this author).

1.0 Receiving: The pupil attends to a stimulus.
1.1 Awareness: Implying that the student is aware of various stimuli
e.g. "the pupil becomes aware of the various activities in the

laboratory that constitute his science course’.

1.2 Willingness to Receive: Implying an ability to distinguish between,

and a willingness to attend to, different stimuli e.g. "is willing to
consider the particular purposes of the various activities of the
science lesson®.

1.3 Controlled or Selected Attention: Implying an ability to
differentiate between stimuli and to control or select attention to
one type e.g. "looks for examples of crystalline substances among a

large number of solid samples arranged in front of himl.
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Responding: The pupil actively attends to a phenomenon.

2.1 Acquiescence in Responding: Implying compliance with instructions
e.g. "completes the assigned experiment®.

2.2 Willingness to Respond: Implying a voluntary exhibition of
behaviour e.g. “carries out simple experiments in chemistry at home".
2.3 Satisfaction in Response: Implying a voluntary and emotional
response e.g. "gains considerable personal satisfaction from reading

science magazines”.

Valuing: The pupil exhibits the consistency of behaviour that results
the ability to value the object.

3.1 Acceptance of a Value: Implying that worth is consistently
ascribed to the object but their belief is, as yet, tentative. For
example "recognizes the need for the layman to have an understanding of
science and technology”.

3.2 Preference for a Value: Implying identification with, and
pursuence of a value e.g. “prefers to conceptualize scientific
information in terms of general principles rather than by

memorisation of facts".

3.3 Commitment: Implying a deep involvment in a belief at a high
level of certainty e.g. “holds firm conviction of the "integrated"

nature of science”.

Organization: The start of the construction of a value system.

4.1 Conceptualization of a Value: Implying a quality of abstraction
(associated with the high level cognitive behaviours of analysis and
synthesis) that permits an individual to see how the values he holds
are inter-related e.g. “"develops a rationale as to the responsibility

of the scientist for the use of nuclear weapons®.
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4.2 Organisation of a Value System: Implying that complex values are
brought into an ordered consistent relationship e.g. "judges the ideal
distribution of responsibility among scientists, politicians, and the

general public for the conservation of natural resources”.

5.0 Characterization by a Value or Value-Complex: The individual responds
consistently to value-laden situations according to his own unique
characteristics and his philosophy of life.
5.1 Generalized Set: Implying that the individual has an internally
consistent set of values which predispose him to act in a consistent
way in response to highly generalized phenomena e.g. “changes his
"models" of the physical world and society in the light of new
evidence that shows cause for revision®.
5.2 Characterization: Implying a philosophy of life that tends to
characterize the individual e.g. “develops a philosophy of life based

on rationality and individual freedom®.

Krathwohl et al. (1964 pages 36-38) compare the terms used in this category
system with the common usage in educational objectives of the terms interest,
appreciation, attitudes, value and adjustment. The range and overlap of
these terms is compared with the Taxonony continuum as shown in Figure 2.1.
They emphasise the resulting confusion in the middle range ("Willingness to
Respond®™ to “Preference for a Value®), and the absence of any common usage

term that uniquely describes its area of use.i

Empirical validity of the affective taxonomy

Lewy (1968) has attempted to investigate empirical validity of the

classification scheme of the Affective Taxonomy. He looks at two aspects

ft
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FIGURE 2-1 THE RANGE OF MEANING TYPICAL OF COMMONLY USED AFFECTIVE
TERMS MEASURED AGAINST THE TAXOMONY CONTINTUUM
[REPRODUCED FROM KRATHWQHI ET AL, 1964, PAGE 37)
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of the model validity:

a) Descriptive - can we demonstrate the existence of empirical referents
for its constructs?

b) Dynamic - do such referents display the structure and inter-relationship

postulated by the model?

He constructed tests of about 80 items in each of the three fields
(Mathematics, Music and Reading) at the four levels of Receiving, Responding,
Valuing and Organization (insurmountable difficulties prevented formulation
of test items at the fifth level of Characterization). Using a multiple-
group factor analysis of the responses of 200 to 300 College and High School
students he isolated four oblique factors. Two raters classified the 261
items according to the categories of the model (they were in agreement on
74% of items, adjacent categories were assigned on 25», 1% were assigned to
non-adjacent categories). He identified each factor as corresponding to a
single taxonomic category such that 80% of the items had a higher correlation
with the factor associated with their category (as determined by the raters)
than with the other factors. The inter-factor correlation had ranges of 0.4
to 0.8 for Mathematics and Reading, and of 0.7 to 0.9 for Music. He argues
that this demonstrates that the factors account for different components

of the variance for Mathematics and Reading but not for Music. He concludes:

"The fact that empirical referents for the constructs of the
model identified by the raters and by multiple-group factor
analysis in two of the three tests indicates that for all
practical purposes, the categories of the Affective Taxonomy
can be regarded as possessing descriptive validity".

He studied the dynamic validity in connection with the “hierarchical

structure® and “inter-field generalizability". In the former case he reports
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both internal and external evidence. The internal evidence he provides is,

firstly, that:

"behaviour representing the Receiving category was
exhibited on average by 66% of the students and in
each test the percentage of students displaying a
given behaviour decreased from lower to higher level
taxonomic categories”.

(although one reversal was encountered in Music: Organization/Valuing).
Unfortunately he does not make explicit what he means by “exhibiting a
behaviour®. He gives no sample test items (except two that were rejected:
"Reading poetry is a feminine activity”™ and “A person who excels in
Mathematics excels usually in logical thinking in general®™) and no
indication of what the students did with the items. Was a Likert scale
involved? Or an accept/reject procedure? Were all the items “positive"?
How was a mean score for each taxonomic level computed? Concurrent
validation employed a Thurstone scale as a criterion variable in one case,
how was this constructed? Secondly, Lew/y looks at the relationship
(postulated as inverse) between the hierarchical distance apart of two
taxonomic variables and the positive correlation between scores on them.
He reports three 4 x 4 correlation matrices exhibiting a "simple structure®
of hierarchically ordered variables, with the highest positive correlations
in the diagonals next to the main diagonal and the lowest in the top right
hand and the bottom left hand corners, thus verifying the hypothesis of an
inverse relationship. Using a scaling method to carry this further and
establish a quantitative measure of differences of difficulty levels
within the taxonomy he finds that "the four taxonomic levels in the tests
of Mathematics and Reading reveal greater differences in their difficulty

levels than they do in the test of Music". However, he does not explain
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what “difficulty” means in the context of a model of affective behaviours,

it appears to be defined in terms of mean scores on taxonomic variables.

External evidence for the hierarchical structure of the Mathematics test
was provided from a comparison of boys and girls responses in which the
boys exhibited more positive affect (an established "fact®) than the girls,
with scores more equal at the lower, than at the higher, taxonomic levels.

This difference witn taxonomic level is hypothesised on the assumption that:

“low level variables do not represent a high degree of
involvement in, or internalization of, a particular
phenomenon and hence differences in response to the
variables are less likely to occur here than they are
at higher levels.”

An examination of Music scores on a similar assumption, with girls expected
to display more positive affect than boys, did not show the expected
pattern of differences with the taxonomic level; equally large differences
between girls and boys were demonstrated at all levels. A comparison of
differences between scores of students (boys and girls) grouped according to
the extent of their voluntary participation in activities related to
Mathematics and Music, revealed no pattern providing evidence for the
hierarchical structure. Lewy provides no extra evidence for the
generalizability of the model across subject areas. The similarity of the
results in Reading and Mathematics, inter-rater agreement and “simplex
structure® of the correlation in the Music test, and the support for a
hierarchical structure of four categories in Reading and Mathematics and
three categories in Music, lead him to the conclusion that the hypothesis

of generalizability across subjects has been supported.
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Overall he concludes:

“from analyses of the data, we conclude that the constructs of
the model have empirical referents among affective educational
objectives, and that the hierarchical structure of these
referents corresponds to that claimed by the model .l

Internalization - a theoretical base for the taxonomy

The description of the Taxonomy category system has been set out in terms
of behaviours and implied conditioning processes. Each category and sub-
category appears to pre-suppose and include the one which precedes it, but
the extra demands made by each successive sub-category cannot, in any
immediately obvious way, be described in terms of any single general
construct or dimension. It does not seem necessary (in view of the purposes
of the Taxonomy) that they should be. The authors, however, claim that

"internalization® 1is such a construct. They state that:

“the more we carefully studied the components, however,
the clearer it became that a continuum might be derived
by appropriately ordering theml (page 27).

They view internalization:

"as a process through which there is at first an incomplete
and tentative adoption of only the overt manifestations of
the desired behaviour and later a more complete adoption® (page 29).

Their choice of this concept was based upon their view of its usefulness in
defining a meaningful continuum of behaviour for the hierarchy and its
accommodation and clarification of a large number of behaviours specified in

existing affective objectives.
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No precise definition of internalization is given. It is seen as having
much in common with socialization, the difference being that socialization
is concerned with overt behaviour conforming to the group®s values, while
internalization will result in either conforming or non-conforming

behaviour in accordance with the individual®s values.

Internalization implies that something from outside moves inside. The
authors talk of “external control by the environment™ yielding to "inner
control® as we go up the hierarchy. What is the nature of these controls?
On the same page (page 30) they talk about “inner growth® as progression
from emotionless perception, to active emotional response, to emotionless

and routine internalized behaviours. What has been internalized?

To answer these questions the authors have looked to psycho-analytic theory.
They envisage “values" as being progressively internalized as we move up
the affective hierarchy, and suggest that this may form part of the
development and differentiation of the pupils superego and conscience
(pages 31 to 39). They use considerable space (pages 39 to 43) in an
identification of the levels of the Taxonomy with the Moral-Character study
(Peck and Havinahurst 1960) stages of character development. These stages

were proposed using the Freudian theory of personality development.

It is difficult to see how this concept of internalization will help "to
define operationally the kinds of task a teacher faces in this domain®
(page 18). If the ’values® start by being external they cannot move inside
the individual. They may be regarded as stimuli which evoke responses in
the individual, these responses may then be viewed as manifestations of the

individual®s value-system. But nothing has been incorporated into the
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individual. As Korshead (1965) suggests it seems that the authors

"were not yet quite convinced that modification of behaviour
could be adequately explained without postulating the
existence of a mind allegedly located some place in the bodyl.

No matter what meaning is given to internalization in this context, the
term implies a process rather than a construct for differentiating various
processes or behaviours. Krathwohl et al. do not demonstrate how such a
process relates to the various kinds of additional characteristics which
differentiate successive sub-categories. They do, however, attempt to
relate the Taxonomy to a three-process theory of attitude change (Kelman
1958). Kelman®s theoretical framework proposes the three processes of
‘compliancel, "identification®, and “internalization*. The first two
concern the relationship of the teacher (agent of influence) with the pupil
(recipient of influence), and the third the relationship between the change

advocated and the individual pupil®s value system. Krathwohl (page 33)

"uses the term “internalization™ more broadly than does
Kelman, referring to a process including a number of
stages of internalization, where he refers to an
internalized system as an end product”.

Kelman®s compliance consists of a pupil apparently changing his attitude

in order to achieve a favourable reaction or to avoid a punishment from the
teacher. The change must be observable to the teacher as a behavioural
change in the pupil. There may in reality, be no attitude change at all
(Wagner 1969), the pupil may privately disagree with his verbally expressed
opinion and so the “"change” may only last for the duration of the encounter

with the teacher.
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Identification refers to a pupil adopting the attitude of his teacher (or
his peer group) in order to achieve or maintain a satisfactory relationship.
He actually believes in the opinions he adopts but they are tied to, and
dependent upon, the external source and so are not part of his own value-

system. Kelman emphasises the relationship with the teacher:

"to the extent to which such a relationship exists, the
individual defines his own role in terms of the role of
the other. He attempts to be like or actually to be the
other personl. (Kelman 1961)

Internalization in Kelman®s scheme occurs when influence on attitudes is
acceptable to the pupil since it is consistent with his own value-system.
He can now perceive the new attitude as desirable because of the intrinsic

worth of that attitude.

Krathwohl et al. try to identify affective objectives of the various levels
of the Taxonomy with the different behavioural products that Kelman

predicts for the three processes. They suggest that compliance "corresponds®
to the early part of the Taxonomy"s internalization continuum (perhaps as
far as Willingness to Respond). It may be that compliance is all that is
necessary for the achievement of such objectives, but these objectives

could be achieved, for example, through an identification process.

The outcomes of the identification process might be summarized as a) a
change in pupil behaviour, and b) perception by the pupil of the new
behaviour as desirable. The middle group of categories (Willingness to
Respond as far as Commitment to a Value) can be identified with such
outcomes, though there is no reason to suppose that the processes involved

in achieving these objectives are necessarily those of identification.
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Indeed, Krathwohl implies that pupil moves from Willingness and Satisfaction
in Response through his own assessment of worth to Preference for, and
finally Commitment to, Values. The attitude change is concerned with
satisfaction which may, or may not, be dependent on inter-personal

relationships.

Only for the process of internalization in Kelman"s theory can the parallel
with the Taxonomy levels of (Commitment, Organization of Value-Systems, and
Development of a Value Complex) be clearly seen. This is possible because,
unlike the other processes, internalization describes an intra-personal

rather than an inter-personal process.

There would appear to be no one-to-one relationship between the three
processes of attitude change and the affective objective levels, and
Krathwohl has had to distort Kelman®s theory to establish a relationship

with the Taxonomy.

It is suggested that the idea of internalization is inadequate as a
theoretical base for the Taxonomy continuum. Achievement of objectives of
successive levels of the heirarchy would lead to a pupil progressing from
compliant behaviour to behaviour characteristic of and controlled by, his
own personal value system. The continuum is, therefore, characterized by
the change from minimal to maximal autonomy on the part of the pupil. It
may be that “pupil autonomy® would be a less ambigious construct than

"internalization® to relate to the Taxonomy.

Even if a satisfactory, appropriate construct could be identified it is

not clear how useful it would be to those concerned with affective



-74-

objectives. Morshead (1965) is dubious of its value and wonders “why did
the authors of the Affective Domain find it necessary to construct a
metaphysical support for their venture when it can stand very well without

such a crutch?*

Klopfer's categorization of affective behaviours in science

Klopfer (1971) has attempted to classify affective behaviours that science
pupils in secondary schools are expected to exhibit. He, after Krathwohl

et al., includes those Tobjectives which emphasise a feeling tone, an
emotion, or a degree of acceptance or rejection®. However, although he
acknowledges the preoccupation of many science educators with this area, his

scheme for “Attitudes and Interests (H)"

"does not pretend to be a complete taxonomy of the affective
domain as it pertains to the student"s learning in science.
While it would be most desirable to have such a taxonomy, the
present lack of reliable knowledge and the primitive level of
discussions about the affective domain in science education
make it unlikely that an affective-domain taxonoiqy for science
can be constructed at this time. About the best that now
seems possible is a categorization of aimed-for and hoped-for
attitudes and interests that are frequently stated by science
teachers and curriculum builders® (page 576).

Klopfer asserts that "it is already amply clear, however, that a student®s
attitudes and interests are always associated with cognitive elements”.

The six sub-categories of his scheme reflect this view.

The first sub-category (HI) is “Manifestation of favourable attitudes
towards science and scientists® and the pupil is expected to exhibit this

behaviour by speaking, writing and acting
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«in ways which show that he places a positive value on the
role of science in furthering man®s understanding and that
he gives due acknowledgment to scientists for their past
and future contributions in this questl (page 577).

Secondly, he proposes "Acceptance of scientific enquiry as a way of

thought® (H2) and suggests that the pupil will accept

"the processes of scientific enquiry as a valid way to conduct
his thinking, his behavior in approaching a problem or novel
situation will be sufficiently consistent for competent
observers of his actions to describe him as "behaving like a
scientist”.1 (page 577)

Klopfer warns, however, that the pupil must do more than carry out the
procedures of scientific enquiry  (Acquiescence in Responding on Krathwohl®s
scheme). He must demonstrate some personal conviction of the value of the
enquiry process, such that he can be seen to be operating at least at
Krathwohl*s Acceptance of a Value level, and possibly at the Commitment or
Generalized Set levels.

The third sub-category (H3) is "Adoption of "scientific attitudes"." (page
578.) Here Klopfer is concerned with pupils exhibiting behaviours such
as "honesty, open-mindedness, self criticism, willingness to suspend
Jjudgment, and commitment to accuracy”. These Klopfer describes as

"professional standards, to which adherence by practitioners of scientific

inquiry is expected by the scientific community”.

Fourthly, Klopfer suggests “Enjoyment of Science learning experiences” (H4)
which he justifies by saying "There is strong psychological evidence that
students learn better and remember longer when they find pleasure in the

learning experience” (page 578).



“‘Developments of interests in science and science-related activities®” (both
the activities which the pupil does voluntarily on his own, and those
related to ongoing science and the social interactions of science) forms
the fifth sub-category (H5) and the concern here is with essentially

transitory scientific interests.

The sixth is specific, vocational, long term, and probably only applicable
to a relatively small group of pupils: "Development of his interest in

pursuing a career in science or science-related work®™ (H6).

Klopfer has developed a further main category of behaviours "Orientation (1)"
which 1is also concerned with attitudes to science as we have been
conceptualizing them. He sees this category as complementing the "Attitudes
and Interests” category by providing essential cognitive elements and

general perspectives on the relationship between science and society.

There are five sub-categories of "Orientation® and

"a key term in four of these is "recognition”, "realization",
or "awareness'. What is implied and intended by these terms
is a certain sensitivity on the student"s part to the
relationships between science and other large areas of human
endeavour and other ways of thought. Relationships are
emphasized because these are the primary focus of the
student®s orientation, which enables him to perceive the
enterprise of science and his study of science in a more
meaningful manner® (page 579).

The first sub-category (Il) "Relationships among and distinctions between
various types of statements in science®” emphasises the concern that the
pupil should be aware of these relationships whenever he is carrying out a

scientific enquiry or viewing science in a larger perspective.



The “Recognition of the limitations of scientific explanation and of the

influence of scientific enquiry on general philosophyl of the second sub

category (12) is also seen as relevant to the pupil®s view of science in

the larger perspective, and Klopfer considers that

"almost every student can acquire some awareness of the
relationship between the kind of thinking which he
practices in science and alternative ways of construing

the world® (page 579).

The third sub-category (13) “Historical perspectives: recognition of the

background of science” focusses on the "evolutionary character® of science

"The student"s recognition that the past,- present, and
future development of science is a product of its own
history and a reflection of the general culture of its
time, gives him a historical perspective on the
scientific enterprise” (page 579).

Fourthly “"Realization of the relationships among scientific progress,

technical achievement and economic development®, (14) concerns the

"obvious influence of science on society [which] is seen
in the changes in man"s daily life brought about by
technological applications of scientific principles

and ideas”

and the reciprocal

“financial support that is available from public and
private agencies often determines which research
problems scientists investigate® (page 580).

Lastly, the fifth sub-category (151 "Awareness of the social and moral



implications of scientific enquiry and its results® concerns itself with
issues such as population control, genetic engineering, organ
transplantation and warfare research, and the subtle, fundamental influence

such ideas and results of research have on society.

Two virtues of Klopfer®s scheme are a) the way in which he has been able,
by using a science-specific system, to emphasise those attitudes that relate
to ecier.ee as a system of enquiry and not just as a conceptual structure of
a particular area of knowledge; and b) the way in which he has taken
objectives, normally expressed in wooly terms (such as "interest in science”
"scientific attitudes”, and the ‘relationship of science to other human
endeavours or to society"), and carefully delineated the various areas of
concern in an attempt to avoid ambiguity. The result is a scheme which
appears to reflect faithfully the affective concerns of science education,
and provides categories of objectives that are useful in that they are
specific about such matters as the nature and context of the pupil®s
"interest in" or "enjoyment of" science, or about the particular aspects of
“human endeavour® or “society” that the pupil is expected to relate to

science.

The ways in which Klopfer"s science categories broadly correspond to
Krathwohl"s subject-independent categories are outlined in Figure 2.2.
Klopfer®s first category (HI - “"Manifestation of favourable attitudes towards

science and scientists®) is looking for

"positive expressions of feelings and, when occasions arise,
actions supportive of science and scientist are wanted® (page 577).
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This implies voluntary behaviour identifying and pursuing a particular
value, and so appears to correspond to Krathwohl®s Preference for a Value

level.

It has already been stated by Klopfer that H2 - "Acceptance of Scientific
enquiry as a way of thoughtl may correspond to any of three of Krathwohl®s

levels the highest of these being Generalized Set.

For “Adoption of Scientific Attitudes®™ (H3) there is again the implication

of possible correspondence with several Krathwohl levels.

"The science student conducting inquiries is usually
expected to imitate the scientist at work-, and it is
hoped that the habits of thought the scientist then
displays will become a part of the students repetoire
as well. If this has occurred, it will at some time
be indicated in the student"s actions and responses
in novel situations® (page 578).

These behaviours may be only the the Acceptance of a Value level, though the

reference to "novel situations®™ implies Preference for a Value behaviour, or

even Commitment.

"Enjoyment of Science learning experiences®” (H4) appears to relate directly

to the voluntary and emotional response of the Satisfaction in Response level.

H5 - “"Interest in science and science related activities®™ corresponds to a

behaviour level at least as high as Willingness to Respond:

"A general criterion for a student®s interest is that he
does it voluntarily and without regard to the requirements
of the science course...Some examples of behaviour whi.h
show that the student has interests in science activities
...are reading about new developments in solid state
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physics, watching a television program on cancer research,
or circulating a petition for preservation of a wildlife

refugel (page 578).

If such behaviour is consistent and frequent then it may probably be

inferred that there is Satisfaction in Response.

"Development of Interest in pursuing a scientific careerl (H6) is explicitly

described as behaviour at the Commitment level:

“If this interest is developed by a student his behavior
in relevant situations..._.will show a commitment in the
direction of careers or jobs in which science is involvedl (page 578).

Klopfer®s “"Orientation® categories (Il to 15) are identified with

"The student®s acquisition and understanding of some

significant cognitive components that underlie or
accompany general attitudes and interests in sciencel (page 577).

He appears to place all these behaviours at the low affective level of

Awareness (see quotation page 76 ) but the cognitive processes implied

may well be complex.

Affective Objectives of Curriculum Paper 7 - Their Relationship
to the Classification Systems

in the context of testing (page 27), refers to its
This is

Curriculum Paper 7,
reliance on Bloom®"s (1956) and Krathwohl®s (1964) Taxonomies.

reflected in the wording of some of the objectives. The first affective
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objective “awareness of the inter—elationship of the different disciplines
of science' is apparently conceived at the lowest Krathwohl level of

Receiving - Awareness. This awareness is

lalmost a cognitive behaviour. But unlike Knowledge,
the lowest level of the cognitive domain, we are not so
much concerned with the memory of, or ability to recall,
an item or fact as we are that, given appropriate
opportunity, the learner will merely be conscious of
somethingl (Krathwohl 1964, page 176).

If we now try to locate the objective along the Klopfer dimension we have
the problem that the sorts of relationships with which the objective is
concerned have not been specified. If they are related to scientific
enquiry and are concerned with processes such as observation, interpretation
and theory formulation, then the objective can be located in the first
sub-category of "Orientationl (i.e. "Relationships among and distinctions
between various types of statements in science®) since Klopfer uses such
processes as exemplification. If the relationships referred to are those
among elements in a conceptual structure of that part of knowledge that is
science, then it is not clear where the objective should be placed. It may
be that this objective is more closely related to one of Klopfer's
non-affective behaviours "Application of scientific knowledge to new problems
in a different field of science®” (page 575). Similarly the second
affective objective, ‘'awareness of the relationship of science to other
aspects of the curriculum’, may be related to Klopfer®s “Application of
scientific knowledge to new problems outside of science (including
technology)® (page 576). However, there is no indication in Curriculum
Paper 7 that "Application® was what the writers had in mind for these
objectives. The second objective might correspond to Klopfer®s 12 category

"Recognition of the philosophical limitations and influence of scientific



enquiryl. However, again the description of the category does not indicate
any concern for relationships between conceptual structures of science and

other disciplines.

This does, perhaps, identify an area omitted in Klopfer®s system. He shows
considerable concern for relationships where science exerts an influence on
some aspect of contemporary society and history, or where society

and historical forces influence science, but he has not provided categories
concerned with relationships among, or distinctions between, the various

elements making up the conceptual structure, or structures, of knowledge.

The third affective objective, 'awareness of the contribution of science to
the social and economic life of the community’, like the first two,
corresponds to the lowest Krathwohl level. On the Klopfer scheme it appears
to conflate the last two sub-categories, 14 "Realization of the
relationships among science, technology and economics®, and 15 "Awareness

of the social and moral implications of scientific enquiry and its results”.

eInterest and enjoyment in science', the fourth affective objective
conflates three Klopfer categories - H4 “Enjoyment of science learning
experiences”, H5 "Development of interests in science and science related
activities”, and H6 "Development of interest in pursuing a career in
science”. As indicated in Figure 2.2 this implies behaviour at the three
Krathwohl levels of Willingness to Respond, Satisfaction in Response and

Commi tment.

The fifth and final affective objective ‘an objectivity in observation and

in assessing observations', is clearly identified with Klopfer®s H3
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category “"Adoption of scientific attitudes®. As Figure 2.2 shows the
behaviour may represent a Krathwohl level as high as Generalized Set, the

minimum acceptable level will be Acceptance of a Value.

The first two of Klopfer"s sub-categories have no referents in the
objectives of Curriculum Paper 7. It may be the case that these were
thought a) to be unimportant, or b) not feasible for the pupils to achieve,
or ¢) that they would be achieved automatically. As the general arguments
put forward for this curriculum (see Chapter 4) show (@ is unlikely. No
case for (b) has been given, and the assumption has been made that
categories such as the "Adoption of scientific attitudes® are feasible.
Much of the motivation for inclusion of affective objectives in new
curricula has stemmed from the realization that affective goals were not
automatically being achieved, (c) is therefore also unlikely. It appears

then that objectives such as those of HI and H2 were not considered.

The third Klopfer sub-category has a referent among the objectives, and a
second objective can be related to any of the fourth, fifth or sixth sub-
categories. The latter is indicative of the lack of precision of that
objective. Unless some distinctions are made among enjoyment of and the
various interests in science then the level of behaviour for which the

curriculum writers were looking is indeterminate.

These categories are all concerned with the pupil®s personal view of the
relation between himself and science, an emphasis which is probably
appropriate for the pupil just starting science when motivation and

introduction into effective ways of working are important.
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Three or four of the "Orientation®™ sub-categories have referents among the
objectives (one of these referents conflates two sub-categories). One or
two sub-categories do not have referents, but it may well be that the
cognitive demands of such objectives would be unrealistic for pupils of
this age group. It is suggested that the difficulty in placing the first,
second and third affective objectives of Curriculum Paper 7 unambiguously
among the Klopfer Orientation categories is due to the lack of description
of the cognitive behaviours that the writers had in mind for these

objectives.

Curriculum Paper 7 has not provided a theoretical framework which may be
used to clarify the purposes and meanings of the various attitude
objectives. A comparison of these objectives with the framework mapped out
by the work of Krathwohl and Klopfer, has revealed that there are some
distinctions that need to be made, some behaviours (affective and cognitive)
that should be specified, and some gaps that might be filled, if this is to
become a comprehensive list of affective goals for science that may be

readily related to classroom procedures.
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CHAPTER 3

THE MEANINGS OF 1INTEGRATED SCIENCE®" AND RELATED "ATTITUDES TO SCIENCE"

The introduction of the integrated Science course (Scottish Education
Department 1969, Curriculum Paper 7) for the first two years of secondary
education incorporated the first appearance of explicit attitude
objectives for a national science course in Scotland. As discussed in
Chapters 1 and 2, no explicit rationale for emphasis on attitudes was
provided, although brief justifications were made for the inclusion of
some of the objectives. It is possible, however, that such a rationale

is implied in the rationale for the Integrated Science course as a whole.

The purpose of this chapter, together with Chapter 4, is to examine the
ways in which a rationale for an integrated science course may be
developed, the particular rationale presented by Curriculum Paper 7, and
the extent to which an integrated course might be expected to be more,
or less, appropriate for the achievement of attitude objectives than a
separate science subjects course. Following this general discussion,
various hypotheses will be developed concerning the extent to which the
Curriculum Paper 7 course would be expected to lead to different
achievement of various attitude objectives than would the alternative
Biology, Chemistry and Physics courses for this age group (Scottish

Certificate of Education Examinations Board, 1968, 1969a, 1969b).

The particular attitude objectives that we will be concerned with are
those laid down for the “First Cycle® (Sl and S2 science) in Curriculum

Paper 7, page 16.
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i.e. That pupils should acquire:

"9. awareness of the inter-relationship of the different
disciplines of science

10. awareness of the relationship of science to other
aspects of the curriculum

11. awareness of the contribution of science to the
economic and social life of the community

12. Interest and enjoyment in science

13. an objectivity in observation and in assessing

observations.*®

This course is one example of the widespread interest shown in recent
years in integrated approaches. Unfortunately, the meaning of
"integration™ has not always been made clear, and the value of such
approaches has not necessarily been self evident. These two aspects will

be considered in this chapter and in Chapter 4 respectively.

The concern of this chapter, then, is to examine the various meanings
ascribed to integration and the extent to which Curriculum Paper 7 is
concerned with integration in these senses. The possible ways in which
the various meanings could relate to "attitudes to science” will be
discussed, and the extent to which Curriculum Paper 7 is concerned with

such attitudes will be considered.

The Meaning of Integration

Pring (1971a) observes that "In any knowledge whatsoever there must be
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srie sort of integration, of seeing otherwise unrelated events as events
of a certain kind, of structuring our experiences by means of concepts”.
In discussing integration then, we must be aware of the particular
context or the "scope® (Blum 1973). Are we considering integration within
a traditional school subject discipline, or across a range of disciplines
or fields of study ? Pring (1971a) sees the meaning of the word
integration as logically implying a “unity of parts that are in some way
transformed®. In other words integration of physics, chemistry and
biology would provide a curriculum with something extra and different
from that provided by an interdisciplinary study of the three components
in parallel. Blum (1973) has a much broader interpretation of the word
integration and in addition to the dimension of "scope” adds one of
"intensity". Along this dimension we progress from "co-ordination*
(independent subject programmes taught simultaneously), to “combination”
(with major units organized round headings taken from the different
disciplines), to "amalgamation® (@ particular "issue”™ forming the

unifying principle).

If the ideas that form the basis of an integrated science curriculum are
to be translated into practical recommendations for teaching, it is
necessary that a precise description of what it is about science that is
unified, and what it is that is diversified, be provided. Various

conceptions of “unity" will now be considered.

Unity of all knowledge

The meaning of integration that implies the greatest scope is that which

claims the unity of all knowledge (Pring refers to this as the "strong



thesis®). Rutherford and Gardner (1969-70 page 47) suggest that "As a
matter of faith, rather than as a conclusion based on evidence, most
scientists and, indeed, most individuals, believe that in some sense the
natural world is of a piece”. Such a view would see our present system
of describing our universe in terms of a number of different disciplines
as indicative of the limitations of our present knowledge and procedures,

rather than as evidence of any inherent disunity in knowledge.

Blum (1973) points to scientists from Aristotle to Einstein who “believed
in the unity of the universe and tried to discover the unifying laws of

nature”.

Pring (1971a) suggests that in addition to the “uniformity of knowledge*
aspect, some curricula view integration as a "balance between different
kinds of knowledge®. He quotes Schools"Council Working Party Paper No. 11
(1967), the Crowther Report (1959) and the Newsom Report (1963) which are
concerned with balance between parts and total pattern of the curriculum.
These reports, however, do not provide any criteria that specify what

would constitute this balance or pattern.

The appeal of this holistic view of knowledge is pervasive and "it is
worth noting that there frequently lies beneath this search for integration
an emotional attachment to unity which might arise from, or might even
beget, the belief that knowledge is essentially one and undivided, and it
1s this sense of unity which must be reflected in the curriculum of our

schools®™ (Pring, 1971a).

However, the view of knowledge as a unity may have a more substantial

basis; for example, claims for this sort of unity of knowledge might be
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made in terms of a reductionist theory. Here it would have to be argued
that some discipline had priority and others had to be reduced in turn
to this fundamental form. Thus in hierarchies such as Compte"s we have
mathematics as some sort of natural logic in terms of which we can
describe all the findings of physics; findings of chemistry can then be
deduced from principles of physics; the cha