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ABSTRACT

It has been found that the present science
syllabuses to 'O' grade contain material which is of
high social relevance. However, normal classroon
teaching can take place quite satisfectorily from a
certificate point of view but neglect the conscious
teaching of these socially important topics. It seems )
that schools are successful with the cognitive donrain
but tend to be less successful in helping to develop
desirable social attitudes and the willingness to
communidate. The purpose of this study is to enable
the '0' grade pupils to develop desirable social
attitudes and awareness, change existing attitudes, and
as a bonus, to encourage the development of group skills
such as communication, co-operation and discussion.

FPour topics were chosen for tihe purpose of the
study - "Food and lan" in the third year biology
syllabus; "water Pollution, "Air Pollution" and
"Bronckitis and Cancer of the lung", all these three
are in the fourth year biology syllabus.

Two different kinds of material were prepared,
one for the Bxperimental Group and the other for the
Control Group. For the Dxperimental Group it included -
(a) media : games, simulation games, a multimedis

package and audio-visual prosramme;
(b) pupil tesfs;
(e) /
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(¢) +teacher gquestionnaire;

(d) articles .

For the Coﬁtrol Group it included -

(a) factual articles;

(b) pupil tests;

(¢) teacher questidnnaire.

Six schools were chosen for the purpose of the
study, and the pupils who used the material were in
third and fourth year leading to '0! graae. The
general method of application was that the Dxprerimental
Group was provided with the simulation and othker new
materials, whereas the Control Group was provided with
an article containing the same facts as appeared in
the simulation, etc. | Then both were given the same
cognitive and affective tests.

.Findings showed that the study for the Zxperimental

Group has -

(a) provided a useful addition to the work normally
carried out in the classrom;

(b) contributed to the knowledge reinforcement and
recall;

(¢) helped the pupils to be willing to communicate their
understanding to othkers (through discussion,
argument, presentation ana reporting);

(d) provided the motivation advantage by helping the
pupils to develop a high level of interest,

enthusiasm and excitement;

(e) /



(e) Lelped the pupils to become capable of making their
own decisions;

(f) -encouraged the pupils to be able to work co-operatively
with others;.

(g) provided interaction and peer learning.
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CHAPTER 1

THE AFFECTIVE DOMAIN IN SCIENCE TEACHING

INTRODUCTION

It has been found that the present science
syllabuses to 'O' grade contain material which is of
high social relevance. In Biology, for example, there
- are many topics, such as genetics as applied to everyday
life, world food problems and everyday environmental
problems such as air pollution and water pollution.
However, normal classroom teaching éan take place
quite satisfactorily from a certificate point of view
but neglect the conscious teaching of these socially
important topics. It seems that teachers are successful
with the traditional work, i.e., the cognitive domain
but tend to be less successful in helping to develop -
desirable social attitudes and the willingness to
communicate.

The purpose of this study is to enable the '0°
grade pupils to develop desirable social attitudes and
awareness, éhange existing éttitudes, and, as a bonus,
to encourage the de#elOpment of group skills such as

communication, co-operation, discussion .... , etc.

1.1 THE CONCEPT OF AFFECTIVE DOMAIN

It is that area which deals with feelings, emotions,
reactions, interest and enjoyment, and attitudes.

Affective /



Affective objectives are treated in detail in the
taxonomy of Krathwohl and his colleagues.(l) The
Krathwohl taxonomy seeks to grade the levels of interest
shown by a student in a subject into a hierarchy. At
the lowest level of this hierarchy is simple receiving
(attending to a subject). As a student becomes more
interested in a subject or an activity, he exhibits a
range of behaviours from simple responding (likes or
dislikes the subject) to an ultimate characterization
by a value or value-complex. In science, at this
highest stage of the taxonomy of affective objectives,

" the individual is likely to have become a scientist.

1.2 THE BROAD AIMS OF SCIENCE EDUCATION

'Curriculum Papers 7(2) have stated these brqad
aims of science education as follows:-
Pupil should acquire,
(a) some knowledge of the empirical world around him;
(b) a little of the vocabulary and grammar of science,
| i.e. communication skills;
(¢) an a2bility to observe objectively;
(d) an ability to solve problem situations and think
scientifically;
(e) an awareness of the culture which is science.
The objectives of the Nuffield Science Teaching
Project are given in its 1964 Progress Report(3) as
follows:-~ |

Science Education should provide,

(a) /



(a) an essential ingredient in a humane education;

(b) an indispensable foundation for adult life-and work
in an increasingly scientific and technological
age;

(¢) a well-grounded understanding of science (or a

branch of science), not a knowledge of disconnected

facts;

(d) encouragement of children to think freely and
courageously about science in the way that
practising scientists do;

(e) experimental and practical inquiry for children
as a means of awakening original thought.

Also, the Nuffield Science Teaching Project in
1966(4) stressed the importance of a scientific training
and a critical attitude of mind, suggesting that to raise
the general standard of science education, pupils should

gain an understanding that lasts throughout their

lives of what it means to approach a problem scientifically.

This approach is compared with the limitations of the

short-lived remembering of dictated information.

1.3 OBJECTIVES OF CURRENT SCIENCE SYLLABUSES

Thése previous aims which have been <escrwibed
are those statements set out for science in general.
They are vague and common. Now, let us talk about the
objectives of current science syllabuses, i.e., those
statements which relate more specifically to the

particular subject concerned.

In /



In the Nuffield Biology Teachers' Guide II, "Life

and Living Processes" - published in 1966,(5) the

following objectives have been stated:-

(a)

(v)
(c)

(a)
(e)

(1)

(g) |

To develop and encourage an attitude of curiosity
and enquiry;

To develop a contemporary outlook on the subject;

To develop an understanding of man as a living
organism and his place in nature:

(i) The usefulness and social implications of
biology in relation to man's everyday
needs, e.g. food and public health.

(ii) The profound influence of man's activities
on other organisms.

(iii) The way in which a s tudy of biology enables
man to interpret observations that he
makes in everyday life, e.g. the
distribution of plants and animals.

To foster a realization of the variety of life and
of underlying similarities among living things;

To encourage a respect and feeling for all living
things;

To teach the art of planning scientific invest-
igations, the formulation of questions, and the
design of experiments (particularly the use of
controls);

To develop a critical approach to evidence.

Curriculum Papers 7 has stated the following

affective objectives to be achieved in years three and

four /



four in secondary education:-

(a)

(b)

(e)

(a)

(£)

(g)

(h)

Pupils should acquire,
awareness of the relationship of science tvother
disciplines of knowledge;
awareness of the importance of science in the
working, leisure and social aspects of the
community and society in general;
an. interest and a willingness to participate in
science~-related leisure pursuits;
willingness to conform to and an interest in
propagating sensible rules for safety and good
health for the sake of the community, as well
as the individual; _
an interest in and a willingness to participate
in conservation of the natural environment;
an interest in gathering information about science
| through all the media of communication;
an appreciation of man's responsibility to use
science for the benefit of society;
an attitude of objectivity to all decisions and
assessments required of the individual.

The Report on the feaching of general science

(1950)(6) of the Science Masters' Association (now the

Association for Science Education) suggested (pp. 119~

121) that the teaching and examining of general science

should be concerned with:-

(a)
(b)

acquisition of scientific information and knowledge;
development of scientific modes of thought -

ability /



ability to use scientific knowledge to explain
facts of ordinary life;

(e) appliéation of scientific knowledge to socially
desirable ends, such as the ability to recognise
situations or unsolved problems in which scien-
tific knowledge could usefully be employed;

(d) practical powers or skills, such as the development
of manual skill and dexterity; +the ability to
handle scientific material and apparatus, etc.

In his book, "Science for non-scientists", Goodladu

(1973)(7) argues that understanding of science necessarily

involves experience of science, adding that knowing

about science is not enough.

1.4 THE IMPORTANCE OF AFFECTIVE DOMAIN IN SCIENCE

‘Relevant attitude formation must be seen as one
of the essential‘contributions of science to the generzl
curriculum, It is probable that success in attitude
formation is more important than success in some of the
specifically cognitive objectives, This view has been
supported by Curriculum Papers 7 in paragraphs 59, 60,
80 and 81l. Also, the papers claim that, "We consider
that some attempt should be made to develop suitable
attitudes to Science .... We hope that some of our
Colleges df Education and University Education Departments
will be prepared to take an interest in such Qork, s0
that teachers can be at least as certain of estimates
in this affective domain as they aiready are in the

cognitive," At the end of the Papers' Report,

recommendations /



recommer.dations have been set out. The following is

a summary of some of these recommendations relating to

the affective domain:-

(a) There should be a reduced emphasis on the retention
of factual information in science teaching,
instead, the emphasis should be on interest,
thinking and communication;

(b) The starting point for work in the second cycle,
i.e., third and fourth year, should be that
which provides the greatest motivation, essentially
connecting it with the outside world;

(¢) Suitable attitude assessment should be prepared
for this work. ‘

In their writings, many educators have stressed

the importance of the affective domain in science.

Kuslan and Stone (1968)(5) argue that instruction in

science of the non-scientist must strive for goals far

nobler than the mere recall of facts and understanding

of scientific phenomena. They stress the importance

of the affective domain in science teaching to achieve

these goals. This view is also supported by Gardner

(1975),(?) ormeroa (1974), (1) (11)

Arthur and Platts (1970).(12)  MacPherson (1968)(13)

Rowntree (1973), and
argues that science teaching must be attractive. He
stfesses the importance of interest in science teaching.
Nyholm (1964)(1%) states that it is time that we
brought our syllabuses up to date and gave teachers a
chance to teach science as to stimulate students rather

than /



than satisfy a stereotyped system.

Benita, D. (1975)(15) also stresses the importance
- of the affective domain, warning that if schools do not
lay special emphasis on the importance of education in
the affective domain then they pay for the neglect in

other ways.

1.5 TO0 WHAT EXTENT HAS SCIENCE EDUCATION CONCERNED
ITSELF WITH THE AFFECTIVE DOMAIN ?

It seems that science education has done little
in the affective domain. Many educators have criticised
the existing school situation in achieving its broad
aims especially those objectives which consider that
science education should contribute to developing
desiréble social attitudes. ,

‘Benita, D. (1975)(15)»says that, "Schools - this
still means lesséns, main subjécts, subsidiéry subjects,
home work, class work, reports, certificates, promotion
eses Objectives in the affective and psychomotor
domain play at most a secondary role in the conscious
planning. The behaviour and. attitude of children are
principally of interest for the school if they seem to
disturb the running order of things. The ideal pupil
in a school is mostly still the quiét child who moves
seldom and then only quietly, listens attentively, is
always prepared, answers the teacher's questions, studies
independently and speaks to his neighbours only during
the interval." |

H.A. Thelen /



(16) and E. Reimer (1971)(17)

H.A. Thelen (1972)
have supported Benita's view claiming that according to
the existing methods of teaching science, the pupils
will forever have to be guided by someone else,

A.H. Johnstone and D.W.A. Sharp (1970)(18)
reported their findings of enquiries among University
students as to the factors governing giving up science

subjects at school or continuing with them. They have

found that difficulty with mathematics and 'boring'

science courses were two popular reasons for discontinuing

science as were moderate examination results which were
‘poorer than other optional subjects.

Postman (1970)(19) has also criticiséd the existing
school situation saying that, "At present, the only
intellectual skill the schools genuinely value is memor-
ising, and the student behaviour most demanded is answer-
giving eeee giving someone else's answers to someone
else's questions."

Taylor (1960)(20) has also criticised the existing
school situation by arguing that the usual kind of
education is designed to give answers to questions which

nobody asked and to inhibit the student in discovering

his own truth and insight. He sees that once the skill‘

of covering up has been acquired, the student may never
be called upon to say what he really thinks or feels

at any point in his education or later l1life.

1.6 THE NEED FOR REFORM 1IN SCIENCE TEACHING

Within recent years, it has been generally

realised /
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realised that, throughout the world, there is an urgent

need for reform in the teaching of science,

It has been suggested that the new science education
should be based on aims such as:-

Pupils should,

(a) possess sufficient knowledge to be able to make a
reasonable predictioh of the outcome of their
actions;

(b) have certain skills of communication with other
people; |

(e¢) have sufficient insight into the needs and feelings
of other people, and also sufficient insight
into their own feelings;

(d) have the ability to form their own generalized
principles of behaviour.

It has also been suggested that to achieve more
progréss, new science eduéation must take into account
the 1eafners"expectations. Those learners, for
example, are expected to develop inquiringvminds; to
be able to communicate their understanding to others;
to become capable of making their own moral judgements;
to be able to work qo-operatively with others; to be
adaptable and capable of adjusting to a changing world;
and so on.

But the present situation does not bend itself to
the achievement of these skills, Consequently, changes
must be made to the classroom situation Hr these skills
to be achieved. Various writers suggest‘areés which

must /



must be looked at seriously. Among the more important

are:-

(a) Attention to the development of clear, cogent and
more accurate presentations (i.e., method change);

(v) Integrating and involving media, management,
computer, simulation processes, game theory and
other techniques as applicable to the educational
process;

(¢) Development of refined testing and selection
methodologies to ensure Better use of testing as
an educational tool for diagnosis and guidance.

ﬁut despite all the efforts made to achieve this

reform, the emphasis has been still on knowledge, i.e.

the cognitive domain, but neglecting the affective

domain.

l.7 WHY IS THE AFFECTIVE DOMAIN NEGLECTED ?

Although most educators agree that the affective
domain is as important as the cognitive domain, little
has been done so far. Normal classroom teaching ﬁeglects
this domain, One reason for this is that, in contrast
to the cngnitive domain, changes in behaviour in the
affective domain develop more slowly but occasionally
changes may occur suddenly in an individual. Another
reason for this is that to assess the individual's
behavioural change is a matter of considerable technical

difficulty. Johnstone (1975)(21)

argues that we have
a long way to go before we have a stock of valid assess-
ment in the affective domain.

Arthur /
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Arthur(lz) sees that, in spite of their importance,
affective objectives may be neglected or allowed to
develop unsystematically for the following reasons:-

(a) difficulty in teaching;

(b) difficulty in testing or grading procedures;

(¢) the tendency to concentrate on that which gives
quick, observable results;

(d) the view that one's beliefs, attitudes and
personality are private matters. |

If we talk about the reasons for school failure
in achieving the affective objectives in science teaching
in some detail, we would find that there are many reasons
contributing to this failure. These reasons are as

follows:-

A. Problems Relating To The Formation And Change Of
Attitudes

These problems can be summarised as follows:-

(a) Many attitudes are highly resistant to change.
Hayman, J. and Dawson, M.(22) have noted that
"attitude changes consist more often of
modifications than of converéions";

(b) Modifying attitudes is a long-term affair. It
has been said that the one shot programme is
likely to fail for the following reasons:-

(i) Regression very often follows termination
of an attitude modification programme,
particularly where the target attitudes

are deep seated.(23)
(i1) /



(ii) Attitudes tend to slip back to their
original position, and continued efforts

to modify them are therefore necessary.(22)

(1iii) Recent evidence has shown that the effects
of several related messages tend to

(24) so continually adding

summate,
information through a long-range programme
will result in the greatest attitude
change. .

(¢) The same attitude formation and modification
programme will have different effects on different
people. Research(ZS) has shown that these effects
differ according to the student's :-

(i) current level of knowledge;
(ii) +types of past experience;
(1iii) 1level of ability;
(iv) goals;
(v) prior attitudes.
As Browdy has noted, "Each pupil is the learner
of a unique pattern of abilities, achievements,

(26) Consequently, each

and possibilities."
will react in his own unique‘way to an attitude
modification programme.

(d) Attitudes differ in their susceptibility to change.
Change is easier, for example, when intensity
rather than direction is at stake. Someone can
be made more or less favourable or unfavourable

than he already is with relative ease; changing

him /
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him from one side of an issue to the other is
more difficult.
(e) Attitudes normally become more inflexible and
difficult to change as age increases.(27)
(f) The resistance of an attitude to change depends on:-
(i) Intensity: i.e., its position on the
certitude dimension. The further
towards the commitment end the attitude
is, the more deep-seated and difficult
it is to change.
(ii) Direction: i.e., the extent to change

which is desired if it is favourable or

unfavourable,

B. Problems Relating To The Media Designed To Change
Attitudes

There are some problems arising during development,
application and assessment of the affective material.
During the design of material, the following steps must

be taken into account. (see Pig. 1.1)

Analysis of objectives

Writing material
Constructing tests
Application N

Evaluation

Revision >

Fig. 1.1



This procedure creates problems such as:-

(a) These processes take a great deal of time;

(b) They are costly;

(¢) The nature of the chosen topics. The topics must
be carefully chosen to make maximum impact;

(d) It is not an easy job to define behavioural
objectives;

(e) Assessment of attitudes is seldom completely -
successful;

(f) Many classroom management problems may arise;

(g) The techniques of preparing such media demand much
skill if they can be logical and capable of

changing attitudes.

C. Problems Relating To The Status Of The Person Who

Originates The Material

In general, it has been found that the higher the
credibility of this person, the greater will be the
effectiveness of the communication in changing attitudes.(28)
For example, if the pupils' own teacher originates the
material, the pupils will strongly accept it. The
teacher himself will be enthusiastic about his own
material. But if anybody else originates the material,

the pupils, and perhaps the teacher, will be less

enthusiastic.

D. Problems Relating To The Individual Pupil, That Is,
The One Whose Attitudes Are To Be Modified

People /



People perceive only what they wish to perceive. They
read or listen to only such material as espouses or can
be mis-interpreted to espouse their existing views,

So, a message is likely to be effective if it is congruent
with existing personality patterns or if it is in harmony

with the norms of valued reference groups.

1.8 WHY AIM FOR ATTITUDE OBJECTIVES 1IN THE FACE
OF THESE PROBLEMS ?

If we were to define education as, "What is left
when the details are forgotten", what would the education
of many people amount to? Many curricula are crowded
with knowledge and many of the facts included in these
curricula are rapidly forgotten. Weighmann and Weigh- .
mann (1973)(29) claimed that, "The knowledge explosion,
in combination wifh an over crowded curriculum, at all
levels, is causing many educators to place greater
emphasis on attitude conceptualisation."

Paragraph 57 in Curriculum Papers 7 has urged
educators to be interested in the affective domain, and
adding, "We would see this second cycle as one during
which the fundamental concepts, established however
qualitatively in the first cycle, are now applied to -
realistic situations to deepen and broaden understanding,
eeeo & time during which should begin to be seen the
understanding, attitudes and skills which we hope our
pupils will require. They can then carry away from

school /
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school something which is of wvalue after much of the
factual detail they have learned has been forgotten."
J.D. Halloran (1970)(30) argues that attitudes’
help us to supply standards or frames of reference for
understanding our world. |
M.E. Clark (1973), in his book, "Contemporary
(31)

Biology, Concepts and Implications", stresses the
importance of the effectiveness q£ biology teaching
arguing that knowledge, of itself, is neither 'gobd' nor
'pbad' - it lies outside the domain of morality.

It is, rather, the use to which knowledge is put that
determines whether it brings blessings or evils.

The stress in the 1960's was upon the cognitive
development, while in the 1970's, the stress by curriculum
planners has been shifted from the cognitive to the
affective domain. In this decade, many educators see
that an effort should be made to develop the emotional
part in teaching science as well as the cognitive part.

In addition to the reasons related to the knowledge
explosion, and overcrowded curriculum of science at all
levels, there are many reasons which urge educators to
stress the importance of affective domain in science.

Favourable attitudes,

(a) help the individual learner to reinforce his
previously learned skills;

(b) 1lead to the achievement of some important skills,
such a$ communication, co-operation, competition

seese €tc.s

(e) /



(c)

19

lead to the interaction among the learners and

also between each individual learner and his

teacher;

(d) help the individual léarner to make his own
decision;

(e) help the individual learner to reduce the
inconsistency caused. by introducing new
information to him;

(f) help the individual learner to organise knowledge
in a way which is simpler to him.

CONCLUSION

For too long, attitude formation and modification

have been left to chance., While all the efforts have

been stressed on the knowledge, it is likely that know-

ledge will disappear and attitudes remain. Can we

leave attitude formation and charnge to chance?
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CHAPTER 2

ATTITUDES - THEIR NATURE AND MEASUREMENT

2.1 THE CONCEPT OF ATTITUDE

The many definitions come into two main categories,

A. Conceptual and B. Operational.
A. Conceptual Definitions

These definitions refer to their meanings within
an abstract theoretical system. There are many of these
such as Set and Readiness Views, Affect and Evaluation
Definitions, Readiness/Evaluation Definitions and
Definitions in terms of The Three Components of Attitudes.
Let us examine each in detail.

(a) set ahd Readiness Views:-

"In an early historical review of the attitude

concept, Gordon Allport (1935) has used this

readiness view, Of the 16 definitions that

Allport cited, 13 explicitly mentioned either the

words "readiness", "set", "tendency to respond",

or "disposition to actn, When Allport gave

his own definition he also described an attitude

- in terms of readiness.“(32)
Examples of this view:-
(i) Allport (1935) : "An attitude is a

' mental and neural state of readiness
organised through experience, exerting
a directive or dynamic influence upon

the /
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the individual's response to all objects
and situations with which it is related.“(33)
(ii) Néweomb (1950) : "An attitude is a

feadiness for motive arousal";

(iii) English and English (1958) : "Attitude

refers to a predisposition to behave in

a particular fashion toward a given
object or class of objects and it has
a directive effect upon feeling and
action relatéd to the object."(34)
Campbell (1963)(35) criticizes these readiness
definitions saying that althéugh they have adherents
today, they do not differentiate attitudes from
habits or other acquired behavioural dispositions.
(v) Affect and Evaluation Definitions:-
(i) Thurstone (1931) : "Attitude is an affect
for or against a psycholocgical object."
(ii) KXrech and Crutchfieid (1948) : "Attitude
is an enduring organization of |

motivational, emotional, perceptual,

and cognitive process with respect to
some aspect of the individual's world."
(iii) Rhine (1958) : "An attitude is a concept:

with an evaluative dimension."

(iv) Katz and Stotland (1959) : "An attitude
is a tendency or predisposition to
evaluate an object or symbol of that
object in a certain way."

(v) TFishbein and Raven (1962) : "An attitude

is /.



is an implicit evaluative response."

(¢) Readiness/Evaluation Definitions:-
Schramm (1955) : "By attitudes we mean inferred

states of readiness to react in an evaluative

way, in support of or against a given stimulus

situation."(36)

(d) Definitions in terms of The Three Components of
Attitudes:-

This view sees that attitudes are frequently

viewed as disposing the individuai to feel,

think, and act in certain ways and are inferred
from these three sources.

According to this view, an attitude consists

of three components -

* Cognitive (thought) component: which involves
recall or recognition of knowledge,
-thinking, problem solving, etc.

e Affective (feeling) component: which involves
feelings, emotions, reactions, appreciations,
interest, enjoyment, etc.

« Behavioural (action) component: which
involves the‘overt action by the individual
perceiver,

Here are examplés of this view:-

(i) Katz and Stotland (1959) : Saw an attitude
' as necessarily having both an affective
component and a cognitive component, and
behavioural component only if a person
engaged in action vis-a-vis the attitude

object. /
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object. They also saw that cognitions
without an affective component were
viewed as beliefs or judgements, not
attitudes.(37)
(ii) Triandis (1971) : "An attitude is an idea
charged with emotion which predisposes
a class of actions to a particular
class of social situations."(38)
This definition suggests that attitudes have
three components -
o A cognitive component, that is, the idea
which is generally some category used by
humans in thinking;
e An affective component, that is, the emotion
vwhich charges the idea, i.e., if person
"feels good" or "feels bad";
e A behavioural component, that is, a pre-
.disposition to action.
However, there is considerable disagreement between
the supporters of conceptual definition, for examﬁle:—
(a) There is disagreement about the psychological locus
of attifudes. Whereas Allport stated that
attitudes were "mental and neural states", Krech
and Crutchfield (1948)(39) defined it as "motivational,
emotional, perceptual and cognitive".
(b) There is disagreement concerning whether attitude
should be defined as a fesponse or as a readiness

to respond.
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(c) There is disagreement about the degrees to which
attitudes are organised.(40)
(d) There is disagreement concerning the extent to
which attitudes are learned through previous
. experience.
(e) Alsé, there is disagreement about the extent to

which attitudes play a directive-knowledge or a

dynamic-motivational function.
B. Operational Definitions

These definitions are in terms of a set of
operations as applied to a given test and its structure.
The most important methods of defining attitudes through
operational definitions are Thurstone's Method (1929),
Likert's Method (193%2), and Osgood's Method (1957).
Theselmethods wili be discussed in detail in the

attitude measurement.

ATTITUDES TO SCIENCE

Since we are primarily concerned with the emotional
reactions of pupils towards science, it would be better
for our purposes to define a person's attitude to
science, Gardner (1975)(9) defined a person's attitude
to science, "As a learned disposition to evaluate in
cértain ways objects, people, actions, situations or
propositions involved in the learning of science", This
will form the basis of understaﬁding of the thinking in

the remainder of this thesis.
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2.2 ATTITUDE CHARACTERISTICS

According to Allport (1935), the following
characteristics of attitude are evident:-

(a) An attitude is a state of readiness leading the
individual to perceive things and people in
certain ways;

(b) It is learned and also it can develop;

(¢) It is dynamic;

(d) It leads to emotional evaluations;

(e) It is not directly observed but inferred from

overt behaviour.

2.3 ATTITUDE FUNCTIONS

" Katz (1960)(41) stated four functions of attitudes.
Here is a summary of these functions.
(a) The instrumental, adjustive, or utilitarian function.
This function recognises that peovle are
motivated to gain reward and minimize punishment.
Attitudes serving this function are either

instrumental in obtaining positive and/or

preventing negative reinfcrcements or they are

affective associations acquired in the course

of satisfying other motives.

(b) The ego-defensive function.
Attitudes may be acquired and maintained to
protect the person from facing threats in the
external world or from becoming aware of his

own /



(c)

(d)

2.4

own unacceptable impulses.

The value-expressive function.
Phese attitudes enable the individual to give
positive expression to, and an appropriate
indication of, his central values and they also
enable him to portray the type of person he
conceives himself to be.

The knowledge function.
This function recognises that attitudes help
individuals to provide an understanding of and
to give meaning to, what would otherwise be a

not very meaningful situation.

MEASUREMENT OF ATTITUDES

- I Principles of Measurement of Attitudes

Cook and Seltiz (1964)(42) gistinguished five

general categories of attitude measures as follows:-

(a)

(b)

(e)

(d)

(e)

Measures in which inferences are.drawn from self
reports of beliefs, feelings, behaviour ....
etc., towards an object;

Measures in which inferences are drawn from the
observation of ongoing behaviour in a naturzal
setting;

Measures in which inferences are drawn from the
individual's reaction to or interpretation of
partially structured stimulij

Measuies in which inferences are drawn from

performance of "objective tasks";

/



(e) Measures in which inferences are drawn from
physiological reactions to the attitudinal
object or representations of it.

But most studies of attitude formation and change
rely on some kind of questionnaire to measure attitudes.
These questionnaires usually assess attitudes through
either self-reports of opinions and beliefs, self-
reports of feelings of evaluations, or self-reports of
behaviour or intended actions. The advgntage of the
self-report measure is that * it is rapid, a
convenient method, and the responses are highly

controlled,

IT. Self-Report Measures

The most important methods of attitude.measurement
by using the self-report techniques are Thurstone's
Method (1929), Likert's Method (1932) and Osgood's
Method (1957).

The following is a description of each method in

s~me detail.,

A. Thurstone's Method Of Equal-Appearing Intervals (1929)

This method is summarised as follows:-

(a) Many statements (i.e., "items") ab->ut the attitude
topic are collected;

(b) These statements are then sorted by a group of

judges into a series of eleven piles which are

presumed /
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presumed to be equally spaced on a continuum,
ranging from extremely favourable to extremely
unfavourable towards the topic;

(e) Ambiguous and irrelevant items are then eliminated.
These are iteméz;hich the judges are not able to
agree reliably on their placement along the
continuum;

(d) The respondent is then asked to check the items
with which he agrees;

(e) The attitude score is the mean or median of the
scale values of the items that the respondent
endorsed.

This method of measurement has been criticized

in the following ways:-

(a) It is cumbersome and time-consuming to construct;

(b) It may be useful when applied to very general vague
attitudes, but it is doubtful if such a method
could easily measure precise attitude variables.

(¢) 8Sc2le values are influenced by the attitudes of
the judges. This criticism, however, can be
eliminated by further refinements of the
procedure,

(d) Identical scores may be arrived at in more than
one way. Thus persons with the same attitude

score may not have the same attitude.(44)

Nevertheless, this method has been used in the
field of attitudes to science by Ormerod,(45) and

Dutton and Stephens.(46)
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B. TDikert's Method Of Summated Ratings (1932)(47)

The following summarize this method:-

(a) A large number of opinion items are collected;

{b) These items are then classified by the queétionnaire
constructor according to whether the item is
favourable or unfavourable towards the attitude
object;

(e) ‘Thé respondent is then asked to indicate how much
he agrees or disagrees with each item of opinion
on a five-point scale;

(a) Tﬁe attitude score is the sum of the scores the
respondent received on each item.

Although this method of measurement is much
simpler than Thurstone's Method, it can be criticized
as foilows:-

(a) It requires an item analysis to demonstrate that
all the items measure the same attitude; |

(b) This method, like Thurstone's lMethod, may be useful
when applied to very general attitudes, but it
may be inappropriate as a means of measuring
precise attitudes;

(¢) 1Identical scores may be arrived at in more than
one way.

Nevertheless, this method has been used in the
field of attitudes to science. Brown and Davis(48)
used this tecknique to construct five sub-scales each
relating to an attitudinal objective laid down for
pupils in the first two years of secondary education

in /



(a)

(o)

(e)

(d)

z3 -

o

(49) also used this

in Scotland. Barker Lunn
technique in measuring English school children's

attitudes.
Osgood's Method Of Semantic Differential (1957)(50)

This method is summarized as follows:-

The questionnaire constructor presents a word or
phrase repfesenting an attitude object (e.g.
"Biology lessons" or "science laboratory");

Then, this will be followed by severél bipolar
adjective>scales, such asj; good-bad, interesting-
dull, pleasant-unpleasant, .... etc. Each pair |
of these adjectives is typically separated by
seven intervals;

The respondent marks a position on each scale for
each object.

Responses can be analysed in several ways. Hadden(51)

lists these ways as follows:-

(1) "The overall similarity of any two
concepts for an individual or group
can be found by the position of the
concept on all scales;

(ii) Three main factors which, it is claimed,
| the technique can measure, viz,
"evéluative", "potency" and "activity"
can be determined by separate analysis
of word pairs which manifest three

factors;
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(iii) Three dimensional models can be constructed
for an individual with axes reflecting
responses to, e.g. "good", "active"
and "weak", and points which represent
Where different concepts are found relative
to these axes are plotted. Several
concepts, when plotted give a pattern
for an individual or group which, when
compared with patterns developed by
other individuals or groups, or at
different times for,the same individuals
or groups, can show differences and
changes in attitudes."

Although this method of measurement is very rapid
in all ways, it can be criticized in that it may not
be valid to add the scores from each continuum.

Nevertheless, 0Osgood's technique has been found
to be reliable.(sz) Also, it has been claimed by
Brunton(53) that this technique's validity appears to
be high, based on its higher correlatiéns with scores
obtained by traditional Thurstone, Likert and Guttman
- type of scales. However, if Thurstone, Likert and
Guttman are faulty, then Osgood may also be faulty.

Over the past few years work by Johnstone, Handy
and Hadden (1974)(54) has produced other measurement
techniques which have tried to avoid the problems associated
with summation and statistical treatment of results.

This method aims to measure attitudes fhfoﬁgh a study
rather /



rather than attitudes to the study. In this metkod,

matched groups of students have been asked to solve

a problem situation which can be tackled by different

ways depending on the attitudes absorbed through the

gstudy. No arithmetical procedure hides the detailed
reaction to the situation. The statistical treatment

does not involve summation, but rather presenting information
in graphical and tabular forms. Examples are found

in Chapters 5, 6, 7 and 8 in this thesis,

2.5 THE THEORY BEHIND ATTITUDE TFORMATION AND CHANGE

A great number of theories have been proposed to
explain attitude formation and change. Although these
theories have many limitations, they provide useful
ways of thinking about the process underlying attitude
change.

The following is a summary illustrating some of

these theories:-

I. Cognitive Consistency Theories

In general, these theories are concerned with
inconsistencies that arise between reiated beliefs,
bits of knowledge, and evaluations about an object or
an issue. These theories include, A. Balance Theory,
B. Congruity Theory, C. Affective-Cognitive Consistency
Theory, and D. Dissonance Theory. The following is a

summary of each.
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A. Balance Theory

The basic model of this theory was set up by Heider
(1946)(55)(1958)ﬂ56) The theory is concerned mainly
with the relationships among three elements:- the
perceiver P; the other person O; and object X.

The Theory Assumptions

(a) Two generic types of relationships were considered
to exist between elements; liking relationship
(L) including all forms of affect (e.g., liking,
loving, approving, admiring .... etc.), and unit
relationship (U) which expresses the fact that
two eiements are perceived as belonging together
(e.g., similar, close to, part of, belongs,
POSSESSEeS, .es. €1C. )}

(b) Both relationships, i.e. liking relationship and

" unit relationship can be positive (+L or +U) or

negative (-L or -U);

(¢) Balance exists if all three relations are positive
or if two relations are negative and one is
positive;

(d) 1Imbalance exists if all three relations are
negative or if two relations are positive and
one is negative,

The following figures show the four possible
balanced configurations, and the four possible imbalanced
'configurations. A full line indicates liking or
ownership and the dotted lines indicate disliking or

does not possess.
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(e) Balanced states are stable, whereas imbalanced

states are unstable, which consequently leads

to a psychological tension by the perceiver
leading him to restore balance cognitively by
changing the relations, For example, in

triad (f) the balance can be achieved in’
several ways: by change in P's attitude towards
X3 by change in P's attitude towards O0; or by

change in the relationship between O and X.

The Theory Predictiohs

(a) A person's attitude towards an issue depends on

his attitude towards a source (the other person

-~ O0) who is linked with the issue;

(b) An individual will be attracted to or feel positively

The /

towards people whom he perceives to feel as he
does about objects and issues, and will feel
negatively towards people whom he perceives as

disagreeing with him.



The Theory Deficiencies

Osgood (1960)(57) and Zajonc (1960)(58) have noted

a number of deficiencies in Heider's balance model.

The followihg summarise some of these deficiencies:-

(a) The theory does not consider the degree of liking
or unit relationship wkich consequently leads
to no degrees of balance and imbalance;

(b) It is not possible to make quantitative predictions
about the degree of change;

(¢) The theory did not consider systems that have more
than three elements;

(d) There is a problem with the negative unit
relationship; 1is it to be interpreted as the
absence of a positive relationship or as tke
opposite of a positive relationship?

(e) The theory does not make specific predictions about
which relationship will be changed to restore

balance.
B. Congruity Theory

This theory was proposed by Osgood and Tannenbaum
(1955)(59). The theory is similar to Heider's theory
but deals specifically with the problem of the acceptance
of communication. The theory is only concerred with
predicting the persdn's evaluation of the soﬁrce and of
the concept. In this special situation, there is a
person P, another person or source S, and a concept,
object or matter O.

The Theory Assumptions /




The Theory Assumpfions

~(a) Congruity exists when a scurce S and concept O
that are positively associated, have exactly
the same evaluation by the person P, and when
a source S and concept O that are negatively
associated, have exactly the opposite evaluations
by a person P;
(b) In tests of the congruity models, the source S
and the concept 0 are each evaluated on a semantic
differential scale, as has been explained before,
on which scores range from +3 to -3. The |
theory suggests that if the source is related
to the concept by positive assertion, the congruity
exists if the evaluation of the two is exactly
the same (e.g., a +3 source and a +3 cocncept).
If the source is related to the concept by a
negative assertion, congruity exists if the
evaluation of the two is exactly the same but
opposite in sign (e.g., a +3 source and a -3
concept).

The Theory Predictions

(a) When incongruity exists, the person's attitudes
towards both the source and concept will change;
(b) When incongruity exists, the moré extreme the
person's attitude is towards one of the
"objects", the less will that attitude change.
The Theory Evaluation

Congruity theory is more specific in its

predictions /



predictions about changes in evaluation than balance
theory. A study by Tannenbaum (1966) supports the
general aspects of congruity theory. This study shows
that if two concepts are linked by either positive or
negative assertions to a single source, attitude change
towards one of the concepts produces a change in source
. evaluation, which then produces a change towards the

second concept.
C. Affective-Cognitive Consistency Thedry

This theory was proposed by Rosenberg (1956)(61)
(1960)‘62) In this theory, Rosenberg has been
concerned with the consistency between a person's
overall attitude or affect towards an object or issue
and his beliefs about its relationship to his more
general values,

ThéATheory Assumptions

(a) A person's affect towards or evaluation of the
attitude object tends to be consistent with his
cognitive structural component;

(b) When there is inconsistency between the two beyond
a certain level of tolerance, the individual is
motivated to reduce the inconsistency and
thereby to change one or both components to make
them more consistent.

The Theory Predictions

(a) Changes in the cognitive component through

persuasive communications produce changes in

the /



the affective component;

'(b) Changes in the affective component produce chénges
in the cognitive component in order to bring
about consistency between the two.

.-Thé‘Thedry Deficiency

(a) There has been little concern with the content of
the communication, and also with degrees of
kinds of reactions to sources of communication;

(b) The theory has not produced much subsequent research.
D. Dissonance Theory

This theory was proposed by Festinger (1957).(63)
The theory is concerned with the relations among
"cognitive elements" and the consequences when elements
are inconsistent with one another. According to
this theory, cognitive elements are defined as bits of
knowlédge or opinions or beliefs about oneself, about
one's behaviour, and about one's surroundings in the
environment. |

The Theorv Assumptions

(a) The theory suggests three possible relationships
among elemenﬁs: |
(i) They may be irrelevant to one another.
(The knowledge that I smoke heavily,
and the knowledge that it is raining
in South Africal);
(ii) They may be relevant and consistent
(referred to as consonant) with one

another/
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another, (The knowledge that I smoke
heavily, and the knowledge that
smokers are regarded as more
masculine.);

(iii) They may be relevant but inconsistent
(referred to as dissonant) with one
another, (The knowledge that I snoke
heavily, and the knowledge that smoking
causes lung cancer,);

(b) Dissonance is a state of psychological tension
that motivates the organism to reduce dissonance;
(¢) Diséonance may be reduced -
(i) by changing elements (or the behaviour
related to element);
(ii) by changing the importance of elements;

(iii) by adding contrast elements;

(iv) by making dissonant elements irrelevant
to each other;

(d) 1In addition to attempting to reduce dissonance,

the organism avoids information that would increase

dissonance.

The Theory Predictions

(a) A person experiences dissonance when he engages
in behaviour contrary to his attitude;

(b) The less the amount of justification (e.g., reward
promised for engaging in the behaviour), the more
the dissonance aroused. If all avenues of
dissonance reduétion, other than attitude change,

are /
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(c)

(d)

(e)

(£)
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are closed off, the theory predicts that a
person changes his attitude to make it more
consonant with his behaviour;

The amount of attitude change depends on the amount
of dissonance aroused;

Maximum attitude change is achieved by giving a
person the amount of justification just barely
sufficient to induce him to engage in the
counterattitudinal act;

The individual seeks consonant infofmation and
avoids dissonant information. Furthermore,
the greater the amount of dissonance a person
is experiencing at the moment, the greater is
his tendency to seek supportive and avoid non-
supportive information;

Dissonance and decision making: according to this
theory, when a person has to choose among a number
of alternatives, he experiences conflict before

the decision, and dissonance after the decision.

The Theory Deficiencies

Kiesler, Collins and Miller (1969)(40) have stated

criticisms to this theory.

(a)

(b)

The following is a summary of some of their views;-

It is extremely difficult, if not impossible, to
make precise quantitative measurements of the
degree of dissonance;

The theory has not mentioned how dissonance may be

reduced /



(c)

(a)

(e)

reduced in practical concern as weli as theoretical
interest;

Precise predictions are impeded by the difficulty
in measuring a cognitive element's resistance to
change;

How do we measure the importance of an element?
This term is vague;

Several critics have claimed that dissonance theory
is disproven because of the vagueness of somne
terms.

Nevertheless,(40) the theory has been an extraz-

il
ordinaxry useful tool for the study of attitude and

cognitive change.

- 1T, Social Judgement Theory

‘It was proposed by Sherif and Hovland (1961).(64)

The theory is concerned with assimilation affects as

well as contrast affects.

The Theory Assumptions

(a)

(b)

(e)

A person's initial attitude serves as an anckror
for the judgement of attitudinally related stimuli
and provides a point of reference against wkich
he evaluates other opinions; »

The other views on the issue could be ordered on
the attitudinal continuum and that the dimension
could be considered as comprised of categories

or latitudes;

/
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(¢) According to Sherif and Hovland (1961),(64) Sherif,
Sherif and Nebergall (1965),(65) when introducing
other opinions -

(i) +the latitude of acceptance, which is the
range of opinions the individual finds
acceptable, encomba#%s the opinion
that best characterizes his own stand;

"(ii) +the latitude of rejection, which is the
range of opinions the individual finds
objectionable, encompaé%s the opinion
that he finds most objectionable;

(iii) the latitude of non-commitment is the
range of opinions that the person finds
neither acceptable nor unacceptable;

(d) The widths of a person's latitudes and the location

~of his preferred position on an issue determine
how he(judges and evaluates a communication:

(i) If a communication falls within his latitude
of acceptance, he assimilates it (i.e.,
views it as clear to his own stand) and

v evaluates it as fair and unbiased;

(ii) If a communication falls within his latitude
of rejection, he contrasts it (i.e., views
it as further away from his own stand)
and evaluates it as relatively unfair
and biased.

The Theory Predictions

(a) With respect to attitude change, the theory predicts
that: /
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that:

(1) Communications that are judged to be
within the latitude of acceptance
produce change towards the message.
The greater the discrepancy between the
initial position of the recipient and
the position advocated in the message,
the greater the attitude change;

(ii) Por communications that fall within the
latitude of rejection, the greater the
‘discrepancy, the less the change;

(b) The theory argues that the latitude widths are
affected by factors such as the degree of the
respondent's self-involvement and the
communicator credibilitj.

The theofy Deficiencies

.There are a number of ambiguities in the theory,
such as:-
(a) There is no clear-cut evidence that differences
in latitude width mediate involvement's effect
on attitude change;
(b) It is difficult to test the communicator credibility,
because the eommunicator and message are
presented together;
(¢) The theory is vague in specifying the exact
relationship between judgemental displacements

and attitude change.
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IIT. Functional Theory

It was proposed by Katz (1960),(41) and Katz and
Stotland (1959).(37) This theory is concerned with
the relationship between attitudes and other facets of
human behaviour.

The Theory Assumptions

Four functions that qttitudes may serve for an
individﬁal are defined. These functions have been
discussed in another place in this chapfer - under
the heading "Attitude Functions".

The Theory Deficiency

This theory has not stimulated much research,
except for the work on changing ego-defensive attitudes,
for the following reasons:-

(a) There are problems associating with identifying
- which function a specific attitude serves for a
given individual;
(b) The framework specifies the conditions for attitude

arousal and change only at a very global level.

CONCLUSION

For the purposes of the research work, some of
these theories have been found to build the theoretical
basis in developing, applying, and evaluating the méterial
as follows:-

(a) Congruity Theory has contributed to the material
assessment, i.e. the Semantic Differential Method.

However, /



However, the problems associated with summation
and statistical treatment of results, have been
avoided by depending on the measurement techniques
which have been produced by Johnstone, Handy and
Hadden (1974)(54) as ~ 7 has been mentioned before;

(b) Affective-Cognitive Consistency Theory has been
found useful in the material structure and
application - thé relationship between cognitive
component and affective component and also the
role of persuasive communicationsj

(c) Dissonance Theory has been found useful in the
material structure and application in general,
and particularly, the material of "Cigarette
Smoking";

(d) Social Judgement Theory has been found useful in
the material application, especially the role of

communication in changing attitudes.
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CHAPTER 3

EDUCATIONAL MEDIA AND ATTITUDE CHANGE

3.1 THE CONCEPT OF EDUCATIONAL MEDIUM

Educational medium is the vehicle which carries
the message. It is this technique which assists students
to acquire, retain and transfer responses,

Dewey(66) defined the concept of medium as:-

"Medium signifies first of all an intermediary.
The import of the word "means" is the same,
They are the middle, the intervening things
through which something now remote is brought
to pass. Yet not all means are medi@. .....

A medium as distinct from raw material is
always a mode of language and thus of expression
and communication. Pigments, marble and
bronze, sounds, are not media of themselves.
They enter into the formétion of a medium

only when they interact with the mind and

skill of an individual."

Dewey's definition of media was aimed at clarifying
its usage in art. However, it can be generalized to
the educational field.

From Dewey's definition, we can corclude the
following characteristics of media:-

(a) They are not everything seen, heard, read, talked

~about, etec.;
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(b) They cannot be defined on the basis of mechanical
considerations, television, motion, pictures,
radio, .... etc,;

(¢) They form a particular mode of language and
consequently of communication.

!

3.2 MEDIA FUNCTIONS
I. General Functions

In general, it has been said that m;dia can be
used for:-
(a) Motivation;
(b) Recalling earlier learning;
(¢) Providing new stimuli and new instructional
situations;
(d) Activating the student's response;

(e) Getting feedback about pupil's learning;

II. Specific Punctions for Attitude Change

One possible use of media in education is the
development and modification of attitudes. This view
is supported by Hayman and Dawson (1970).(22)
Educational technologists see that pupils' attitudes
may be modified or changed by developing suitable media
or programmes, Then these media or programmes should
be put in a school situation so that evaluation takes
place.

Research /



Research(24) has shown that :-
(a) when suitable media are well developed, applied
and assessed, they can lead to attitude chkange;
(b) continually adding information tkrough a long-
range programme will result in the greatest attitude

change.

3.3 THE NEED FOR USING MEDIA

Paragraphs 92 and 95 in the Curriculum Papers 7
have mentioned the importance of using media in tke
classroom urging teachers to use them. The following
statements are quoted:-

"MPeachers, headmasters and local authorities all
must reassess their attitudes to visual and
other aids. The teacher should integrate them
with his normal lessons so that the best use can
be made of material which would be quite
impossible to obtain in the classroom.m™

- Paragraph 92,

"At the time of rapid growth in tecknology in
education, announcements are made, almost
daily,’of new devices or new techniques for use
in the classroom. It is clear that we are

only at the beginning of what is likely to be

a revolution in teaching methods."™ - Paragraph 95.

3.4 THE SUITABLE MEDIA FOR THE AFFECTIVE DO¥AIN

Now, we proceed to an important question:- What

kind /




kind of media are likely to te the most suitable for
changing attitudes? Educational technologists see

that thQW'kind of media =C&+« help pupils to develop
inquiring minds, to be willing to communicate their
understanding to others, to become capable of making
their own decisions, to be able to work co-operatively
with others and to be adaptable anéd capable of adjusting
to a changing world. Educators agree that games,
simulations, case studies, role playing and audio-visual
programmes are some of these media, wkich if they are
well prepared, applied and evaluated, can lead to
attitude change.

For the purpose of this study, the stress was
made on games and simulations. One of the réasons is
that many educators seé that games and simulations can
play a major part in changing attitudes. In his book
"Gameé for Growth", Gordon (1972)(67) has claimed that
games and simulations can be used to change attitudes;
to improve participant's attitudes towards learning;
and to increase the student's feeling of effectiveness
in his environment.

Now, let us talk, in some detail, about games and

simulations as suitable media for the affective domain.

I. - What Games and Simulations Are

Tansey and Unwin (1969)(68) defined simulation
as:- "the representation of a situation or environment
by some analogue, usually of less complexity and greater

convenience /




convenience and often with a compressed time scale",
Twelker (1971)(69) has defined simulation as
followé:—
nSimulation = (real life) - (task - irrelevant elements)"
Daniels (1975)(70) has defined games as those
techniques which involve a real element of competition
governed by rules which themselves may be of a dynamic
nature.-
Bloomer (1973)(71) has defined simulation, game
and simulation game as follows:-
A simulation : 1is an ongoing representation of reality;
it may be an abstracted, simplified
or accelerated model of the process.
A game : 1is played when one or more players compete
| for pay-offs, according to an agreed set of
rules,
A simulation game : 1is therefore something which
combines the features of a game
(competition, rules, players) with
those of a simulation (incorporation
of critical features of reality).
Taylor and Walford (1972)(72) have defined simulation
saying that:- | .
"What_happens in any simulation .... is that :
l. Players take on roles which are representative
6f the real world,‘and then make decisions in
response to their assessment of the setting in

which they find themselves,

2., /




2. They experience simulated consequences which
relate to their decisions and their general
performance.

3, They monitor the results of their actions, and
aie brought to reflect upon the relationship
between their own decisions and the resultant

consequences.”

II. Why Games and Simulations Should Be Played

In The Classroom

Educators agree that the object of the game is to
involve the student in the types of situation, motives,
practical constraints and decisions that are the subject
of study, not the specific details. The student should
emerge from the game with a better understanding of what
it was all about, what was possible and what was not,
and why.

There are many advantages achieved from using
games and simulations in the classraom. The following

are some of these advantages.
A, Games and Simulations for Motivation

Games and simulations can achieve the motivation
advantage for many reasons:-
(a) They‘require active participation. Players can
negotiate, bargain, debate, discuss, argue, etc.;
(b) They help the players to make their own decisions.
Players /




Players can take decisions and then observe treir
consequences;

(c¢) They help the players to gain a feeling of control
over their environment;

(d) They provide the players with quick feedback.
Participants know immediately what they have
done and the reasons for their success or failure,
Educators agree that quick feedback is a valuable
reinforcement of learning;

(e) They develop a high level of interest, enthusiasn
and excitement;

(f) They introduce real-life situations info the
classroom;

(g) They provide interaétion and peer'léarning;

Almost all educational games call for interaction
among players., As a result, they help the
-participants to develop the willingness to
communicate their ideas with each other;

(h) They develop competition and co-operation. All
games are competitive to some extent. Also
playeré in one team co-operate among themselves
to compete with other teams.

For‘all these reasons, some educators see that if
educational games did nothing more than motivate
students, that would be sufficient justification for

playing them.
B. Games And Simulations For Learning And Growth

It has been found that games and simulations have

an /
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an important role in learning and growth in several

ways:-

(a) They are usually concerned with developing problem-
solving abilities and with cultivating an under-
standing of the processes.

- Because they emphasize decision making, players
utilize what they know - facts and concepts
-~ and apply it to the problem at hand.
Schilad (1971)(73) has done a study on the
influence of games in the school aclievement of
five hundred children. The study has shown
significant improvement in the learning of some
facts and concepts, but not all.
A study by Gordon (1968)(74) has shown that a
number of simulations appear to have been useful
- with both gifted and slow learners at the same
time.

(b) They'may help the players to deepen their
comprehension. When the participant plays a
game or simulation, he must understand kis function
in a situation. As a result, comprehension of
his function in relation to others is deevened;

(¢c) They may help the participant to analyse aznd syntkesize
the relationships among different facts;

(d) They may help fhe participants to make judgexzentis.
In pléying a game, students implicitly evaluate
their own actions and those of otker players
continuously. = When a game depends hegvily on

negobtiation /



negociation, the participant must evaluate the
deals or promises offered by other players in

terms of how well these satisfy his own interests.

C. Games And Simulations For Developing And Changing

Attitudes

Although many educators claim that games and
simulations can develop and change attitudes, there is
no clear-cut evidence so far supporting this opinion.
However, research has shown that there is no complete
success in developing and changing attitudes through
games and simulations because there are many problems
relating to attitude change. These problems were
discussed before in the previous chapter. This present
study, which includes preparation, application and
evaluation of media designed to develop and change
attitudes and to engender communication skills in science
at '0' grade, will show to what extent games and simulations
can achievé this. Educators agree that despite the
incomplete success of games and simulations in attitude
change, if well developed, applied and evaluated, they
should be able to serve many functions in the classroom;

see Fig. 3.1,
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II17T. Some Problems associated with Games and

Simulations

There are some reservations about thé use of
simulations ahd games in the classroom situation:-

(a) There are classroom management problems. These
can be overcome by careful - planning at the
preparation stage;

(v) Games and simulations are time-consuming. It is
a frequent cry of the classroom teacher, that
the introduction of games and simulations in the
classroom is seriously hampered by the lack of
time available and also because of examination
demands. This problem can also be overcome at
the preparation stage. The units devised for
this present study last for one hour only;

(e¢) The cost of < = most commonly used simulation is
‘rather high. Nevertheless, once made, they can
be used for many years. They may be as cost
effective as any other medium such as films and
television;

(&) Their use in the classroom may be unfamiliar not
only to the students themselves, but also to the
teachers, However, this problem can be over-
come if the structure of the unit is simple and
thé instructions are straightforward;

(e) The teachers' attitudes may affect their use.

This problem can be overcome; one possibility

is that they should be given a role in the game

ori/



or simulation and become deeply involved. Also,
wéll developed games and simulations may encourage

“teachers to be conviﬁced of their value.

In conclusion, it should be stated quite clearly
that we are not trying to prove that games and simulations
are better than the more conventional forms of teaching
and learning. To quote from Tansey and Unwin (1969)(68),

"Phe. whole of simulation is merely a means to an
end. It is an alternative strategy. If the
lecture .... or any other method works there

is no need for simulation. If, on the other
hand, these methods are not achieving the results
that are desired, then it is as well to have an
alternative method of presentation. Simulation
is merely this method of présentation."

Nevertheless, since other forms of learniﬁg rarely
make brovision for group.iearning and decision making,
we feel that there will be an increasing demand for
simulation exercise. Tribe and Peacock (1973)(75)

support this view,

3.5 FACTORS INFLUENCING THE EFFICIENCY OF THE
MEDIA DESIGNED TO CHANGE ATTITUDES

Special attention must be given to the matter of
reaching the audience. This can be achieved by the
following means:-

(a) The pupils' attentioﬁ must be gained and held;
(b) The material presented to them must be under-

standable;

(e) /



(¢) It must be presented in such an attractive way as
to encourage them to participate.

After the message reaches its intended audience,
however, its efficacy still depends on a number of
factors., These factors are:-

! "A. Characteristics of the message;
B. Characteristics of the person sending it;
C. Characteristics of the pupils for whom it is
intended.
Let us talk about each of these factors in some

detail.

A. Characteristics of the Message

(76)

(a) The message should not arouse much fear;

(b) The material should contain new information which

has not been known before. This new information

should be strong enbugh to make an impact on the
pupil;

(¢) The material must be relevant to the pupils' ages
and intelligence;

(d) Real life situations are more acceptable than
others;

(e) The media structure must be logical, i.e. each
idea should lead to or imply another relevant
one;

(f) The information must be relevant to help the
learners to achieve specific skills, such as
competition, co-operation, discussion, argument
ete.

The /
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The most suitable media which are capable of achieving

these skills are those ones which include diagrams,

maps, colour slides, drawings, graphs, charts, etc.

By using these aids, the impact is frequently faster

and more lasting.

B.

Characteristics of the Person sending the Message

It has been found that the higher the credibility

of the person sending the communication, the greater

will be the effectiveness of the communication in

changing attitudes. The communicator can be credible

in a number of ways:-

(a)
(b)

(c)

(d)
(e)

He may be seen as impartial and trustworthy;

He may be considered an expert in the area
under consideration;

He may be pefceived_as intending only to inform
his audience and not to manipulate them in any
way;

He may be similar to the receiver in some way;

He may be personally liked.

Whatever the source of his credibility, however,

it assists him in modifying the attitudes of the

audience.

c.

Characteristics of the Pupils whose Attitudes are

to be modified

Generally, one can say that a message is more

likely to be effective if it is congruent with existing

personality /



personality patterns or if it is in harmony with the

norms of valued reference groups.

(77) ppus, it is

better in most cases to begin with where a person is

and work changes gradually.

Susceptibility to change depends also on a set

of personality factors which might be referred to as

self-dependence or self-sufficiency.  Edwards (1964)(78)

and Goldstein (1953)(79) have mentioned these factors.

(a)

(b)

(c)

(d)

(e)

3.6

The following is a summary of this view:-

The person who is self-sufficient is difficult
to change; .

Those who tend to be rigid in respect for and
obedience to authority, are more likely to be
changed through persuasive communication;

Those who are other-directed, i.e. who depend on
relationships with other people, are more
susceptible to chahge than thosé who tend to be
‘inner-directed;

Those who are affected less by social isolation
are lkely to be affected less by communications
designed to change attitudes;

A person's reference groups, and the extent of

his dependence on them, affect his changeability.

LIMITATIONS OF MEDIA

The following are some specific observations which

may be made concerning the use of media in attitude

formation /



formation and modification:-

(a) There are no clear—cﬁt formulae to be applied
willy-nilly in using media. Certain value
judgements are necessary;

(b) It is preferable to utilize a variety of media,
i.e, multi media rather than depending on one
medium;

(¢) It has been found that sound-motion pictures, tape-
slides sequence and television are the most
suitable, becaﬁse they can easily.reach the
level of non verbal and subconscious behaviour.

However, planning of a course or series of courses
in which a major purpose is to develop or quify attitudes
is a difficult task which requires understanding and

care, It can be done, however.
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CHAPTER 4

EXPERIMENTAL STUDY - GENERAL INTRODUCTION

4,1

(a)
(v)
(c)

(a)

(b)

4.3

A,

PURPOSE OF THE STUDY

The study aims to enable '0O' gfade pupils to:-
develop desirable social attitudes and awareness;
change existing attitudes;
and as a bonus, to encourage the development of

group skills such as communication; co-operation,

competition, etc.

SCOPE OF THE STUDY

Six schools wefe selected for the study. These
| schools were:-
North Kelvinside Secondary School, Glasgow
Woodside Secondary School, Glasgow
' Johnstone High School, Johnstone
John Neilson High School, Paisley
Hamilton Grammar School, Hamilton
Lenzie Academy, Lenzie
The pupils who used the material were in third and

fourth years leading to '0' grade.

PREPARATION FOR THE STUDY

The biology syllabuses at '0' grade were carefully

examined to identify areas which would be capable of:-

(a)

/
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(2) developing desirable social attitudes and
awareness;

(b) affording material which would enable pupils to
be willing to communicate their ideas to each
other.

The following topics were chosen:-

(a) FOOD : "Food and Man", in the third year biology
syllabus; ' '

(b) MAN IN HIS ECOSYSTEM : \

(1) "water Pollution" in the fourth year
biology syllabus;

(ii) "Air Pollution" in the fourth year
biology syllabus.

(c¢) EXCHANGE OF GASES : "Bronchitis and Cancer of

the Lung" in the fourth year biology syllabus.

B. ‘A number of science advisers and biology teachers
in the six schools mentioned before were consulted -
(a) to see if they agreed or disagreed with the
chosen topics;
(b) to check if these areas were already being used
by them for this purpose.
All of them agreed with the choice, and also
- claimed that these areas were not already being used

by them for this purpose.

\

C. To study the pupils' existing attitudes to science
- in general, to be in contact with teachers and pupils,
and to make sure that these areas were not used by

teachers /
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teachers for the purpose of the study, the researcher:-

(a) visited all the schools which were selected for
his research work;

(b) attended many lessons in biology and chemistry as
well -~ one day every week for three months -
in one of these schools, North Kelvinside

Secondary School.
D. Material Preparation

In the light of A, B and C above, the material
was prepared. This material will be discussgd‘in some
detail in the following chapters, but, in general, two
different kinds of material were prepared, one for the
Control Group and the other for the Experimental Group.

Material for the Experimental Group

This material will be discussed in detail in the
following chapters, but in general it was made up of
the following components:-

(a) Media
(i) Games : "FOOD GAMES"
| (FOOD TRICKS GAME and FOOD RUMMY GAME);
(ii) Simulation Games :
"STRATHCLYDE PARK GAME" and
"AIR POLLUTION GAME";
(iii) A multimedia package :
"CIGARETTE SMOKING";
(iv) Audio-visual Programme :
"FOOD IS A WORLb PROBLEM".
() /
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(b) Pupil Tests : Cognitive; Affective.
(¢) Teacher Questionnaires, including a list of educational
objectives which it was hoped to be achieved by
means of each mediumg
(d) Articles :
"RIVER POLLUTION IN SCOTLAND" and
"AIR POLLUTION AND HEALTH".

Material for the Control Group

(a) Pactual articles on :-
"NUTRITION AND FOOD";
"RIVER POLLUTION IN SCOTLAND" (the same article
as.for the Experimental Group);
"AIR POLLUTION AND HEALTH" (different from
that used by the Experimental Group);
"SMOKING AND HEALTH";
(v) Pupil Tests : the same cognitive and affective
tests as used with the Experimental Group;
(¢) Teacher Questionnaires : the same questionnaires

as used with the Experimental Group;
E. Material Application

The design of application will be discussed in
detail in the following chapters, but the general method

of application'was as follows:-

‘Group 1 /



Group 1

Group 2

Experimental Group

Control Group

(a) Provided with the
simulation and
other new

materials.

(b) Tests : cognitive

and affective.

(a) Provided with an
article containing
the same facts as
appeared in the
simulation, etc.

(b) Same té;ts as Experi-

mental Group

F. Material Assessment

Again, the techniques of assessment for each

medium will be discussed in detail in the following

chapters, but the general techniques of assessment

werel-

(a) ILikert's Method of Summated Ratings (1932);

(b) Osgood's Method of Semantic Differential (1957);

(¢) The Method designed by Johnstone, Hadden and

Handy (1973/4).
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CHAPTER 5

THE FIRST UNIT : "FOOD AND MAN"

This unit was applied in two consecutive years,
thus allowing the final edition to be modified in the

light of comments received on the trial edition.

‘ 5.1 THE TRIAL EDITION OF THE UNIT
A. The Design Of The Unit

(a) The educational objectives of the unit were defined;
(b) The material preparation: This material included:
(i) A set of cards, along with rules, for
| playing the following games - |
FOOD TRICKS GAME
FOOD RUMMY GAME
CAMP SUPPLIES GAME
(ii) A set of colour slides and a cassette for
an audio-visual programme on the theme,
"FOOD IS A WORLD PROBLEM".

(¢c) The material application: It was applied in
1974-75 to third year S.C.E. biology pupils in
the six selected schools. It was also tried
by twenty science teachers who attended a one-
day conference in Kirkcaldy, Scotland.

(d) The unit assessment: The assessment tools were:

(1) Pupil Tests -~ Cognitive Test and Affective
Test were prepared to be given after using

the /
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the material;
(ii) Teacher Questionnaire.

Let us examine each part in some detail.
B. The Educational Objectives Of The Unit

(a) Food Games. By using the "Food Games", the
pupils should be able to:-
(i) Show an interest and enjoyment in the
study of food; |
(ii) Communicate with each other;
:(iii) Compete with each other;
(iv) Choose a suitable diet for the needs of
their age group;
(v) sStrike a balance between food value and
sbme variables, such as cost, advert-
ising and quantity, (i.e. to handle a
multivariate situation);
(vi) Recognise kinds of food which contain
the most food value; .
(vii) Apply their knowledge about food to real
life situations (to daily life).
(b) Programme - Food Is A World Problem. By using
the "Food Programme", the pupils should be able to:-
(1) Show an interest and enjoyment in the
study of food;
(ii) Exhibit some sympathy towards countries
- suffering hunger and malnutrition;
(iii) Deepen their understanding of some specific

terms /
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terms related to food, such as mal nutrition,

"hunger and starvation.

Sources Of Material

To get the ideas for the unit, the researcher was

in contact with Oxfam and World Food Organisations.

Also, the available references in this field were read.

These will be listed in the Bibliography.

D.

(a)

(b)

E.

The Material Structure

Food Games.

A set of cards, along with rules, for the playing
of three different games, i.e. FOOD TRICKS,
FOOD RUMMY and CAMP SUPPLIES, was devised.
This set consisted of sixty cards. Each card
represented e foodstuff which the pupils knew
well. On one side of each card, there was a

drawing representing the foodstuff, its quantity

.and its price. On the other side, there was a

list of the food elements which this foodstuff

contained, and also the quantity of each. These

‘quantities were calculated according to the

available reference.(so)

Food Programme.

It consisted of colour slides (fifteen) and tape
recording which were shown in sequence to the
whole class at the same time, using a projector

and cassette player.



E. How The Material Was Applied

The following plan of application was adopted.
The teacher should have two groups of pupils (called

Group 1 and Group 2) matched as far as possible according

to their ability in biology.

GROUP 1 GRCUP 2
(Experimental Group) (Control Group)
(a) To be provided with the 1(a) No new material.

Food Games and The Food
Programme; |
(approx. 1% hours)

(b) To be given the tests (b) To be given the
(Cognitive and Affective). same tests.

(30 minutes)

F. The Assessment Of The Unit

(a) Pupil Tests
(i) Cognitive Test. It was an objective

multiple choice test consisting of forty
itemé in two parts. The first part
(twenty-two items) was about the "Food
Value of some Foodstuffs", the second
(eighteen items) was about "Food as a
Worid Problem". _

(i1) Affective Test. Two different techniques
were included in this test, Osgood's

Method /
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Method and Johnstone et al.
(vb) Teacher Questionnaire.
It included a 1list of educational objéctives
which it was hoped would be achieved. The teacher
was asked to indicate how successful in his
opinion the material was in helping pupils to

achieve these objectives.
Ge. Results

Although some significant differences in favour of
the Experimental Group were obtained, the material, i.e.,
the Food Games and the Food Programme, did not reaiiy
succeed iﬁ enabling the pupils to achieve the defined
objectives in general. Also the teachers' responses
and comments supported the pupils' results. Those
teachers saw that although the material provided a useful
addition to the work normally carried out in the class-
room, it required far more time than recommended.

They also saw that the "CAMP SUPPLIES GAME" and
the "Food Programme" werefgifficult to sustain the
complete attention of the pupils. The same comments
were said by the Science Principal Teachers who attended
the conference in Kirkcaldy. | v

In the light df the pupils' results, Principal
Teachersf responses to the Teacher Questionnaire and their
comments, and also the comments of those teachers who
attended the conference in Kirkcaldy, more significant
modifications were found necessary to be introduced to

the unit.



5.2 THE FINAL EDITION OF THE UNIT
A, The Design Of The Unit

(a) The educational objectives of the unit were modified,
especially those regarding fhe Food Programme;
(b) The Food Games were reduced to two games instead
of three. These two games were:-
FOOD TRICKS GAME
FOOD RUMMY GAME
(e¢) The Food Programme was modified;
(d) The design of the application was modified;
(e) The Cognitive Test was shortened and modified;
(f) Many changes were introduced to the Affective Test;
(g) The Teacher Questionnaire was modified.
.Let us consider these modifications in some

detail.
B. The Educational Objectives Of The Unit

(a) Food Games. By using the "FOOD GAMES", the pupils
should be able to:-
(i) Enjoy the study of food;
(ii) Compete with each other;
(iii) Communicate their ideas to otheré on the
food value of some items;
(iv) Recognise kinds of food which contain the
greatest food value;
(v) Choose a suitable diet for the needs of
their age group.

(v) /



(b)
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Programme - ©Food Is A World Problem. By using
the "FOOD PROGRAMME", the pupils should be

able to:-

(1) Take an interest in the problems associated
with lack of one or more food items;

(ii) Show some sympathy towards countries

' suffering hunger and malnutrition;

(iii) Appreciate the responsibilities of advanced
countries in dealing with problems of
malnutrition, hunger and starvation
in underdeveloped countries;

(iv) Understand individual responsibility in
advanced countries for helping people
in poorer and less developed countries
suffering hunger and malnutrition;

(v) Understand some specific terms related
to food, such as malnutrition, hunger
and starvation;

(vi) Make an accurate comparison between
British children and some African
children regarding -

« the quantity of food which each of:
them eats in one day,

* +the average annual number of deaths
per thousand babies under one year o0ld;

(vii) ©State the countries which do not have
enough food to make an adequate diet;

(viii) State the reasons . ®Hrthe higher death rate

in children /
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in children under one year old and the
lower life expectancy in poorer and less

developed countries.
C. The Material Structure

(a) Pood Games.
These were reduced to twd games:- FOOD TRICKS
GAME and FOOD RUMMY GAME. Appendix 5.2(a)
shows the set of cards. The aims and rules of
the two games appear in Appendix 5.2(Db).

(b) Food Programme. '
This programme was shortened and modified. Also
new up-to-date colour slides were added to make
the programme more effective.

- Details of the script and pictures of the

programme appear in Appendix 5.2(c¢) = = - .

D. How The Material Was Applied

The design of application was modified as follows:-
(a) The time of applying and evaluating the material

was reduced to ONE HOUR for application and

20 minutes for assessment;
(b) Clearer instructions for teachers were introduced

to reduce thé management problems; _
(¢) A suggested time-tabling for the one hour period

of application was introduced.

The covering letter which was sent to Principal

Teachers /
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Teachers of biology appears in Appendix 5.2(d). Also,
the Teacher's Instructions appear in Appendix 5.2(e).
(d) A factual articlefﬁsitled, "NUTRITION AND FOOD"
was prepared for the Control Group. The aim
of this article was to minimize the cognitive
variables among different selected schools as
far as possible. Here is a summary of the
article content:-
e What foods are
« The balanced diet
e Diseases attributable to malnutrition
e Social effects of malnutrition
. Food is a world problem

This article appears in Appendix 5.2(f).
E. The Assessment Of The Unit

(a) Pupil Tests

e Cognitive Test - it was reduced to twenty-eight
items.

» Affective Test. Many modifications were intro-
duced to the preliminary test. The following
is a summary of these modifications:-

(1) The instructions were simplified;
(ii) The vagueness of how the pupils respond
was overcome;
(iii) A new assessment technique, Likert's
Method of Summated Ratings, was intro-

duced;

(iv) /
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(iv) A new situation was introduced instead
of the two situations included in the
preliminary test.

Both tests appear in Appendix 5.2(g);‘
(b) Teacher Qﬁestionnaire.
It was altered in the light of the modifications
introduced to the educational objectives.

This questionnaire appears in Appendix 5.2(h).

F. Results
I. An Evaluation of the Individual Pupil's
- Performance

e Cognitive Test

'Details of the test results of both Experimental
Group and Control Group appear in Appendix 5.2(i).
Also, two graphs appear in Appendix 5.2(j,i) and 5.2(J,ii),
illustrating the results.

Here is a summary of the results.
(a) There was a significant difference in favour of the
Experimental Group in items 3, 7, 9, 10, 12, 15,
16, 18, 20, ., 22, 26, 27 and 28.
(b) Some differences, but not significant, were found
in items number 5, 6, 11, 17, 19, 23, 24 and 25
(eight items).
(¢) Two items (2 and 14) Were\significantly different
in favour of the Control Group.
(d) PFive items ( 1, 4, 8, 13 and 21) showed slight
differences in favour of the Control Group.

(e) /
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(e) A few items showed negative discrimination.  This
happened in item 5 -~ the Experimental Group;
and items 10, 20, 22, 26 and 28 - +the Control
Group.

Discussion

(a) If we look at the fourteen items which showed
Bignificant differences in favour of the Experi-
mental Group, we would find that the majority of
them (esght) were from Part 2, i.e. the part of
Food as a World Problem. ~This means that the
programme presented the facts in a more effective
way than the article for the Control Grbup did.

(b) Prom the differences, some of.them were significant,

which were found between both groups regarding
~Part 1, i.e. the part of Food Value, we can
conclude that the Food Games were successful in
enabling the pupils to :-
(i) reinforce some of their previous knowledge
about the food value of some foodstuffs
- items 3, 5, 6, 7, 9, 10, 11 and 12;
(ii) recognise kinds of food which contain
the greatest food value - items 3, 5,
\ 6, 9, 10, 11 and 12;
(iii) choose a suitable diet for the needs of
their age group - item 7.

(¢) By analysing the data obtained from both groups
regarding Part 2, i.e. the part of Food as a World
Problem -~ from item 13 to item 28 - we can

conclude /
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conclude that the programme was successful in
enabling the pupils to:-
(i) Understand some specific terms related
to food, such as malnutrition, hunger
and starvation - items 15, 16 and 17;
(ii) Make an accurate comparison between
British children and some African children
regarding the quantity of‘food which
each of them eats in one day - item'ls;
(iii) sState the countries which do not have
enough food to make an adequate diet
- 1items 19, 26 and 27;
(iv) sState the reasons f6rthe higher death
rate in children under one year old and
the lower life expectancy in poorer
and less developed countries - items
22, 23, 24, 27 and 28.
(d) Some items showed reverse results, i.e. in favour
of the Control Group, for the following reasons:-
(1) sSome of them included information which
was not directly manipulated in the
material - items 1 and 8;
(ii) The Food Games did not add much regarding
some knowledge which the pupils had
already known before - items 2 and 4.
(e) A few items (5, 10, 20, 22 and 28) showed negative
‘discrimination but this was so small (maximum -
0.11) that it could have occuﬁ%d by chance and

so was ignored.

e Affective /
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e Affective Test

To explain how the results were calculated, the
following specimen is shown:-

A B C D E

Interesting ’ Boring

Exciting Dull

(a) Frequencies in the first two boxes, A and B, were
added to show the agreement with the item, or
the statement;

(b) Prequencies in the third box, C, showed that the
respondent was neutral regarding the item or the
statement;

(e) Frequencies in the fourth and fifth boxes, D and

. E, were added to show the disagreement with the
item, or the statement;
As a result, three categories for each item or
statement were obtained.

(d) The percentages of the frequencies in zall - three
categories regarding each item or statement wefe
calculated;

(e) These percentages were compared in both experi- -

| mental and control groups to look for significant
differences;

(£) Also,.)(2 was calculated for each part of the test
to give a general ﬁicture about the significance

of each part as a whole. These results appear

in /



(g)

A.

in Appendix 5.2(k).

Moreover, graphs were drawn illustrating the

comparison of the Experimental Group with the
Control Group. Each graph illustrated the
results of each part. Theée graphs appear in

Appendix 5.2(8,i), 5.2(B,ii) and 5.2(B,iii).

Here is a summary of the results and discussions:-

Part 1(a)

In this part, they were asked. to give their general

impression about the material they had studied. The

following were found:-

(a)

A significant difference regarding all the items

in this part was found in favour of the Experi-

- mental Group. This group found the material

more interesting, exciting, enjoyable to study,
easy to understand and helpful than the Control
Group who read an article including the same

content;

(b) By using:%:z for this part as a whole, a significant

difference at 1% was obtained in favour of the

Experimental Group.

Discussion

We can conclude that the material, i.e. the Food

Games and the Food Programme, was very successful in

encouraging the pupils in the Experimental Group to

develop an interest and enjoyment in the s tudy of

food compared with the pupils in the Control Group who

read /
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read a factual article.
Part 1(b)

In this part, they were asked to give their general
impression of the subject of "Food Values". For the
Experimental Group, this meant what they had learned in
their normal classroom in addition to the material,
.i.e., the Food Games and Food Programme, but for the
Control Group, this meant what they had learned in their
normal classroom in addition to the.article they read.
The following were found:-

(a) A significant difference was found in favour of
the Experimental Group. This group showed that
the subject of "Food Value" was more interesting,
~exciting, easy to understand and helpful than the
Control Group;
(b) By usingl]iz for this part as a whole, no significant
difference was obtained..

Discussidn

From these results, we can conclude that the
material, i.e., the Food Games and the Food Programme,
was successful in changing the pupils' attitude of

interest to thé subject of Food Value.
Part 1(c)

In this part, they were asked to give their general
impression of the subject of "Food as a World Problem".
The following was found:-

A significant /
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A significant difference was found in favour of
the Ex?erimental Group. This group showed that
the subject of "Food as a World Problem" was more
exciting, enjoyable to study and easy to
understand than the Control Group.

Discussion

Ffom these results we can conclude that the material
was successful in changing their attitude of enjoyment

to the subject of "Food as a World Problem".
B. Part 2

In this part they were given some statements and
asked to indicate their opinion. The following was
found:—

(a) A significant difference was found in favour of
the Experimental Group regarding item 43

(b) A significant difference but in the reverse
direction, i.e. in favour of the Control Group
was found in‘item 2.
The discussion for this part is included in the

discussion in part 3.
c. Part 3

In this part, they were given a situation followed
by some statements and asked about their opinion.
The following were found:-
(a) A significant difference was found in favour of the

Experimental /



Experimental Group regarding statements 4 and 63
(b) No significant difference was found in statements
1, 2, 3 and 5.

Discussion

From the results in parts 2 and 3, we can conclude

the following:-

(a) The materials, i.e. the Food Games and the Food
Programme, were successful in enabling the
pupils to:-

(i) take an interest in the problems
associated with lack of one or more
food items;

(ii) show some sympathy towards countries
suffering hunger and mal nutrition;

' (iii) appreciate the responsibilities of advanced
countries in dealing with problems of
malnutrition, hunger and starvation in
under-developed countries.

(b) The material was not really successful in enabling
the pupils to understand the individual respon-
8ibility in advanced countries for helping people
in poorer and less developed countries suffering

hunger and malnutrition.

IT. An Evaluation of the Principal Teachers'
Responses and Comments

* Teachers' Responses

Details of these responses appear in Appendix 5.2(m).
Also, there is a graph shown in Appendix 5.2(n) illus-

trating these responses. However, the following

b
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summarise these responses:- ,

(a) All of them, except two responses, agreed that the
material was successful in achieving all the
defined objectives except one;

(b) They differed about the objeétive of enabling
the pupils to understand individual responsibility
in advanced countries for helping people in
poorer and less developed countries suffering
hunger and malnutrition.

Note: The same result was obtained from the Pupil

Questionnaire.
¢ Teachers' Comments

A1l of them agreed that :-
(2) The material provided a useful addition to the
work normally carried out in the classroom;
(b) The pupils enjoyed the Food Games;
(¢) The programme of "Food as a World Problem“Zﬁﬁch
improved and more effective;

(d) The project as a whole was interesting, enjoyable

and instructive.

Conclusion

From the results of this study it can be claimed
that material of this kind is more effective than normal
classroom teacking in enc&uraging pupils in their
enjoyment of the subject, in stimulating interest, in

encouraging /
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encouraging communication, co-operation, competition,
interpersonal reaction and personal decision making.
In addition, there is evidence that the material

.encourages positive attitudinal changes towards science.




90

CHAPTER

5

TO0

APPENDTIX




APPENDIX 5.2(a)

. 35 3.3
O g < 8 .
M ~ ()] ~r o~ — =] —
~r + ) ~ ~
g ~ d =] g
B 1 B O H B3~ <« O A
&0 ()] ~ -
~ + B>y (4] [e ° . .
o o0 £ I H o + P P
=} 3 [} - (4] | 3 o ol o
M A B D O H B> B P
940{27| 90| - |24 | 3| -| -| -
921 3| 40{9 [30 | 1]25Q0 2| =~
1098 |35 6| 237414 8| - - -
1183 | 3| - |311 80 6| ~ | 48| -




92

(*A°I) T *3TA
(Sw) D *3TA
(*A°I) V *3TA
(8u) uoax
(Sw) wnyoTBY
(8) @3BapfH.D
(8) 3=d

(8) utsjoag
(T80Y) L3asuxy

1 | — |
7
Vo) o — i
o~ —
) Ioe) 0 —
o) < o o
va N —~
o - i 1 —
[eX)
N - o ~
o o
O
< Vo) o O
o —
| o~ Ya} —
—
4
YaY o Y
o
o)) <t o ey
~ 0 <t O
— —
RN




93

("A°I) Q °*3T4A
(8w) O °3TA
(*A°I) V °3TA
(fuw) uoxl

(Sm) untoTBD
(8) e9BapLH.D
(8) 38d

(8) uresgoag
(T89Y) L3xsug

53] o
00) I ~+ ] \O
\O —
| | | ] <+
(qV]
A o
o | N'W 1 wﬁ/w
g v =
| t | (00] ]
< <P
BN | s — V4
s —
Q
| Te | ~ O
< N n
—
N [qV] <F
[0)) ] o O <t
— —
[Tg) \O
— | — [La [{a\
LA (V) N f00) )
o [e0] (o)} (o) 0
~ o~ o~ o ~
— — — —
- J——
N
7 %%
.M K.\t oooolm\
2 -\. ~}
= X
© mupy ——9®




94

(*A°I) @ *3TA
(8w) D °3TA
(*A°I) V °3TA
(Su) uoxl
(Sw) untotTB)
(8) 93BapLH.D
(8) sed

(8) utregoag

(Teoy) £3xeuy -

85| 3[70% 5

732 23| 41158 276 5

134 9 11|25

1391 64| 120 - |46 (17

(8w) %g 31
(fw) Tg <37A
(*A°I) V *3TA
(Suw) uoar
(Sw) wngorsD
(8) e3vapfH.D
(8) 38d

(8) utregoag
(T8o)) £3asuy

5

4

|1251] 23| 2303 24 |10




95

(*A°I) T *3TA (Sw) °g *31A . (*A°I) @ *3TA .
(Sm) 0 *3TA (8w) Tg *31A - (Sm) 0 *3TA .
("AI) V °3TA | (*A°I) V °3TA \ (*A°I) V *3TA N
(Sm) uoxr <« (Suw) woar ) (Sw) uoar N
(Sw) wntoTs) % (Sw) wntoTB) Q (3w) wntoTe) m
4V}
(8) o9®IpLH,D N (8) °3BIPAH.D ol (8) o3BIPAH,D 9
. ~—
(8) 3ed ) (8) sed " (8) 3ed Y
: — .
(8) utejoag Py (8) utregoxg — (8) utegjoag -
—~ . N ~
£3 £3
(TBoNM) £B3xsuy = (TBoY) Iaug 2 (TBo)) £3aaug ¥
(o)) o o~
~ — -
I~ -. —
-~ o0
H e <9 \W.vde -4
[ 9532 " V.2 o3
O\V 2e [ 4% e
oo' Q.O.O.MW =




96

(*A'I) @ *3TA
~ (8w) 0 *3TA
("A°I) ¥V *37A
(8w) uoar
(Su) untorwd
(8) 93BIpPLH.D
(9) 3ed

(8) utrejoad

(Teod) L3aouxy

© (@)
S . a
[ o i
o
2 3 5
— t~
O
— (Y] pa
o [e) O
o o~ N
o T2
| O I
—

.o ' ~
(A (00}
139) [} <+
(q¥] [00] .
™~ N M
< — —

_||._




97

(8u) °g *g1A
(Su) Tg -41A
(*A°I) V °3TA
(Sw) uoar
(Sw) unmtoT®D
(8) 238ap£H,.D
() 38d

(8) utegoag
Aﬁmoxv £3asuy

6

4

1454 27| 3|359 24 11

(*A°I) T *3TA
(Jm) D °3TA
(*A°I) V *3TA
(Fw) uoar
(Sw) untoTeD
(8) o38apLH,D
(8) 3ed

(8) utegoaqg
(T82X1) hwnmwm

[@)
: N
© | o
@ —~
1 ! |
[Te) [@]
o x
2 . 1A
e e Rl/
o ~ oA
N N hA
i N |
[Ta)
Q
o O <+
(qV) — o~
mn "\ N
N — o~
[qY] [Ty) [q¥]
— (@) ~
(o)} <t N
1 .
D
>
LR
&
@ u
= W
< 5 )
\" b
Y
“ v




98

(*A°I) T °3TD

(Fm) O *3TA

- |64

(*A°I) V °3TA

7900 - (174

(Sw) uoar

‘Amsv ungoIBY

6

-[36 L3

(8) e3BaIpLH.D

(3) 3ed

- 150 80} -

(8) utregoag

(TeoY) L3xsuyg

1980 2{384 -
177251170 -145| 5
1095( 50|95

1908( 114 156 - pe54| 3|63
594| 2

0P
N
'znz
(A
5

Fi

CHEESE

CHUNKY [
\CHEDDAR




[ EPC I~ O
O oD 8 . [+T1) 'y
M~ D ~ ~ H g H
~ + ) ~ S~
g8 ~ a8 =] =)
= IR & M S~ < O (A
8 O ~ © o
~ + >y (4] < ° IS °
®© 0 £ I H o + + P
=] 2] o - (] q4 A A A
B A g O O H &> &> >
264| 26| -|53| 70| 9| 5475 121 -
1p
Ever
Lastne 670| 32|39 (49 |1200-|1410 | 21 14
EvAPORATED
MiLk
.-_v,w
1793 1193 -] 3 |-p0BO| - 1640
WOBBLE
- JELLY
3241 1| - |89 22121 - 13| 1
911 2] 3|29 30 (-|105.1 2|1

99



100

("A°I) T °*37TA
(Sw) O *3TA
(*A°I) V °*3TA
(fw) uoar
(Sw) umtoTBD
(8) @9wvapfH,D
(%) 3ed

(8) utegoag
(T80oy) £L3asumg

—
(@] o~
— —~
19} (Y
~
>~ —
[00] L}
o —

—
!

L
3 0
00} o~

—
< o
L8 (LA
o~ 0
QY —
AN n
(QV i
o [00]
O 9V
< L}

(Su) °g *q1A
(Bu) Tg <g1a
(*A°I) V *37A
(Sw) uoar
(Su) untorBD
(8) e3wapfH.D
(8) 3ed

(8) urejoxg
(T80y) £IJasuyg

4

3

1440] 27| 3|312| 28 |23] -




101

(*A°I) T *3TA

(Sw) O *3TA
(*A°I) V *37TA
(Sw) uoxr
(Sw) untoT®BD

(8) 83BIPLH.D

(8) 2=d

(8) utegoadg
(T89Y) hmnmwm

88

! ~
{
] | ! [
— N
© =~
7
[qY} !
! 4 <
[aV]
[T
o~ ] M o
O [T\
N N
O ] I o
1 e8]
LN ™
(A ] (o)) <t N
[l (aV] i
O ! t~ n\
— . iV
— LA o [00]
—~ ] o O r~
0 o~ — n
) i

)

gp

AllG

LE ]| |LA][L=]

(™| | | ~.

[T

26 bogs | J(809)

FANNYS

BR

\|

\

il
B i
% 4p)




102

("A°I) @ °3TA
(8w) O °3TA
(*A°I) V °3TA
(8u) uoxx
(Sw) ungoTeD
(F) °3BIpLH.D
(8) 3md

(8) utrejoag
(T8oX) £3xsug

-

d ) ' ] |
—
[\
[\ [\ N <t ]
o) 7
(qV] N (qV] n ]
p — t

[Te) (@]
o o ' A o
o~ [0 0] : (| (o))

(@]

M (V) N M
" — )
~ (V] O (qV]
< — A — !
O \O i A <t
(qV] O (19 O Ne}
(@] L) 4V} n\ n
— 4 [\

1l

SPG Ds

/4

) Pﬁck;fs y? |

L.
\1

0
i

CRISPS
Comains ¢ ndividyql




103

(*A°I) @ °37TA
(Bu) D °3TA
(*A°I) V °3TA
(Sw) uoxl
(Su) unTtoTED
(%) 81BIPAH.D

(8) 2=

(2) ursgoag
(18oY) £3xsuy

(00) n\
<t i B 0 ~
- N o
N
] 1 ~
— ' 8
fam (V]
O [¢9)
— N n <
O~ [Te}
(0] © @
< =) T~
— |79 (00}
—~ | a\] )
DA — N (e0]
O Y
i (QV] i ]
— |
) = Y N
\O ' ~
Q
13 o o)) <
loo] < < (o) n
— <+ Ive) —
— —~ (aV]




104

(*A°I) T °3TA
(Fm) D *3TA
("A°I) V °2TA
(8w) uoar
(fuw) untoT®BD
(8) 938apfH,.D
(8) 38d

(8) utregoag
(T8o) £Basuy

i
— O
| N —
(@) ® [08)
S | Y
N &
Q O (@)
—

B © S
O o~ ~
A

o N .-
< M ~

1 |
N
e <t o~
N N
[0 0] o <t
[00) (o)} ~
—




105

APPENDIX 5.2(b)

FOOD TRICKS GAME
For 2 - 6 players

The Aim of the Game

To recognise food classes and relative amounts of

each class

The Rules of the Game

1. At the start of the game the dealer shuffles the
cards;

2. Each pléyer receives 7 cards face up and must not
. look at the backvof each cérd;

3. The player to the left of the dealer begins by
'8pecifying a food class and playing a card which
is high in that particular class;

4, Each of the other players plays a card in the
same class;

5. The cards are then turned over and the player who
has played the highest food value in that class
is the winner.of the trick;

6. The winner of the trick then recommences the gamé
by playing a card and specifying the food classé

7. The game proceeds in this way until all cards have
been played; |

8. The winner of the game is the player who wins most

tricks.

"FOOD RUMMY GAME /
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FOOD RUMMY GAME

For 2 - 6 players

The Aim of the Game

To collect a set of 5 cards, each one representing a

high content of one class of food.

The Rules of'the Game

1. At the start of the game the dealer éhuffles the
cards;

2. MThe dealer gives each player 5 cards face up and
the players must not look at the back of each
card; |

3. The remainder of the pack is placed face up in the
middle of the table and the top card is placed
face up alongside the rest of the pack;

4. The player to the left of the dealer starts;

5. He can choose either of the cards he sees to add
to his hand and then reject one from his hand.
He can reject both, but if he rejects both, he
must 1ift the top card from the pack and place
it on the card alongside the pack before the next
player can play.

N.B. A player must have exactly 5 cards in his
hand after each turn.

6. The game proceeds in this way until one player
claims to have a set of cards consisting of -

a high Energy /
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a high Energy (more than 1000 K cal)

a high Protein (more than 30 g)
a high Fat (more than 120 g)

a high Carbohydrate (more than 160 g)
a high Vitamin C (more than 50 mg)

7. To check a player's claim, he states what each
card represents and then checks he is above the
limiting value by looking at the back of the
card. E.G. If Beetawix represents a food which
is 'high' in carbohydrate, then this claim will
be accepted if the carbohydrate content is greater
than 160 g, which it is - 312 g.;

8. If a player claims td have a complete set, but his

"claims fall below the limits set in rule 6, the
game will continue without him;

9. A player wins a game if all his claims are correct.
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terms of vitamins and proteins and other necessary
food components, they require if they are to live a
healthj life. We must also help them to change
- their attitudes to. bad customs relating to eating.
There is a wise saying which runs as follows:-

Give a man a fish, and you feed him

for a day. But teach a man to fish

and you feed him for a life time,
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APPENDIX 5.2(4)

Dear Mr.'
RESEARCH 1IN SCIENCE EDUCATION
Thank you very much for your co-operation and help
in my research work. I now enclose the necessary
material, and I wonder if you would restrict this

material to third year pupils.

1. Four sets of cards,along with rules, for playing
two different food games, "FOOD TRICKS" and
"FOOD RUMMY".

2. A set of slides and a cassette for an audio visual
programme on the theme, "FOOD IS A WORLD
PROBLEM".

3. Tests for the pupils.

4, A questionnaire for yourself so tkat you can

indicate the educational value of the material.

It is hoped that this material for the section
on food in the biology syllabus will prove effective and
the following plan is suggested for its use.

You should have two groups of pupils called
Group 1 and Group 2 matched as far as possible according
to their ability in biology, each group containing

approximately the same boy-girl ratio.

Group 1 /
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Group 1 (Experimental) Group 2 (Control)

(a) Provide the Food Games | (a) Provide the article on

+ the Food Programme "NUTRITION AND FOOD"
(approx. 1 hour) (approx. 20 minutes)
(b) Give tests (b) Give the same tests

Please ask the pupils to indicate clearly on
answer sheets which group they belong to, and also ask
them to give only ONE correct answer for each

question.

INSTRUCTIONS FOR USE OF AUDIO-VISUAL MATERIAL
1. Slides and tape should be shown in sequence to the
~whole class at the same time, using a projector

and cassette player. '

2. When a question is posed during the brogramme,
switch off the player and discuss the answer
with the pupils, then switch on again and you
will be given the answer.

3. You will find it an advantage to run through the

programme before using it with your pupils.

I should be grateful if you could return all the
material to me'along with completed answer sheets for
tests and for the qﬁestionnaire.

Your school will be provided with a copy of the
results of the research, and I hope the results will
be of use to you.

Thank you for your co-operation.

Yours faithfully,
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APPENDIX 5.2(e)

A STUDY 1IN FOOD

(FOOD GAMES AND FOOD PROGRAMME)

Teachers' Instructions

1. Plan of Application.

The following plan of application has been designed.
You should have two groups ofvpupils (cailed Group 1
and Group 2) matched as far as possible according to
their ability in biology; each groﬁp containing the

same boy-girl ratio.

Group 1 (Experimental) Group 2 (Control)

(a) Provide the supplementary | (a) Provide the article
material "NUTRITION AND FOOD"
(b) Give the tests  (b) Give the same tests

(20 minutes)

Please ask the pupils to indicate clearly when they
fill in the required information of the tests which
group they belong to, also ask them to give only one

answer,

2. The exercise is planned to last about ONE HOUR
with 3rd year S.C.E. biology pupils.

3. To organise the exercise, the following is given:-
(a) Please divide the experimental group into small
groups = it is suggested that four to six

pupils /




pupils could be in each group, and allowed to
sit around a table, bench or desk to facilitate
pléying the games,
(b) Provide each group with:-
(i) A set of cards;
(ii) Rules for playing two different food
games - FOOD TRICKS GAME, and FOOD
RUMMY GAME. \ |
(¢) Give them time (45 minutes) to finish the two
games,
(d) Use the Audio-Visual Programme on the theme, "FOOD
IS A WORLD PROBLEM". (It lasts about 15

‘minutes.)

4. The suggested time-tabling of the one hour period

‘is:-
0 FOOD TRICKS GAME (25 mins.)
25 mins. FOOD RUMMY GAME (20 mins.)

45 mins. AUDIO-VISUAL PROGRAMME (15 mins.)
1 hour End.

INSTRUCTIONS FOR USE OF AUDIO-VISUAL MATERIAL

1. Slides and tape should be shown in sequence to the
whole experimental group at the same time, using
a projector and cassette player.

2. When’a question is posed during the programme,
switch off the player and discuss the answer with
the pupils, then switch on again and you will be

given the answer.

3. /
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You will find it advantageous to run through the

programme before using it with your pupils.
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APPENDIX 5.2(f)
Glasgow University - Research in Science Education

NUTRITION AND FOOD

Control Group

WHAT FOODS ARE

Poods contain a wide range of chemical substances.
Many foods, after digestion and absorption, are capable
of renewing the body tissues, allowing for growth and
repair, and providing protection against injury and
disease; others often taken in much smaller quantities,
are‘requiréd to provide the delicate balance of controls

needed for the maintenance of life.

THE BATANCED DIET

A balanced diet should include seven essential
constituegﬁé. These are:-

l. Proteins They are essential constituent of all
animal and vegetable cells. They are used in the
body for growth and for repair of tissues, and are
therefore of particular importance to the growing
-child. They are also a source of energy. o

They are found in meat, fish, milk, cheese,
eggs and cereals.

2. Carbohydrates They are used in the body to supply

heat ‘and energy usually rapidly and also for
storage. They can be converted into fats.
Carbohydrates are often referred to as "sugars"

and /
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.and include substances like glucose, fructose, sucrose

(cane sugar), maltose, cellulose and starch.

Starch is a major constituent of foods like
flour, bread, potatoes and rice, and is broken
down by the digestive process first into maltose
and then into glucose which, on absorption,'provides
enefgy and heat required for life,
Pats They are used in the body to supply heat
and energy. They are found in all animal fats,
such as meat fat, butter fat and oils. They are
an important source of energy and heat. In
animals, fat may be formed from c arbohydrate.
The ckief sources of animal fats are butter, cream,
the fat of meat and, to a lesser extent, cheese
and egg yolk.

Vegetable fats are present in olive o0il, nuts
and margarine.
Vitamins They are chemical substances which protect

the body against certain diseases and bacterial

~invasions, and are necessary for the use of’

calcium. They are essential to life and to health
although they are found in very small amounts in -
natural fobds. Vitamins are needed only in small
amounfs; if an adequate amount of any particular
vitamin is available in the diet, no benefit will
be reaped by taking more.

The following are some kinds of vitamins:-

(1) /
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(i). Vitamin A This is necessary in the.body

for growth, it is concerned in the perception

‘of light, and it protects skin and mucous

surfaces of the body from infection.

It is formed in the body from a substance
known as carotene, whichwas first found in
the yellow pigment‘of carrots, hence its
name. |

The following are the sources of Vitamin
A, beginning with the most potent source
and ending with the least:-

e Animal : halibut liver oil, cod-liver
Aoil, ox-liver, butter, margarine,
cheese, eggs, sardine, herring,
etc,

e Vegetable : carrot, spinach, apricot,
tomatoes, peaches, etc.
(1i) Vitamin D This is the anti-rachitic

vitamin (stops development of rickets, a

disease of the. bone). It is concerned

with the laying down of calcium and phos-

phorus in bone, it is therefore of particular

importance during periods of rapid growth.

It may be obtained from food, or it may

be formed in the skin by the action of

sunlight. |

It is contained in cod-liver oil,
sardines, herring, tinned Salmon, margarine,

eggs and butter.
(1i1) /
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(iii) vVitamin B Group All members of the group

aré widely distributed in foodstuffs, and
are often found together.

The group is necessary for growth, health
of the skin and in treatment of pernicious
anaemia (shortage of the number of red
blood cells causing severe illness).

The members of the Vitamin B group are

found together in bread, meat extract,
cheese, eggs, malt and milk,

(iv) vitamin C (Ascorbic Acid) Thid is the

vitamin which stops the disease - scurvy.
Scurvy causes breakdown of some parts of
Luma tissue. It is the most unstable of
the vitamins.

This vitamin is found mainly in fruit
and vegetables, is easily destroyed by cooking
and tends to deteriorate if food is stored.
Ascorbic acid exists in high concentration
in rapidly growing vegetables; new potatoes
contain more of it than old potatoes.

It occurs in blaék-currants, sprouts,"
cauliflower, cabbage, orange, lemon,
grapefruit, potato.

Mineral Salts Minerals are important in the formation

of bones and teeth (especially calcium, phosphorus
and magnesium), as constituents of Body cells,

and as soluble salts in tissue fluids. Most of

~ these /
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these minerals are needed only in very small amounts;
they are widely distributed in nature.

The most important mineral substénces requireé
by the body are sodium, potassium, calcium, iron,
copper, phosphorus, sulphur and iodine.

The following'are some of these minerals and

their uses:-

(1) Sodium and Potassium Sodium is needed by

every cell and tissue of the body, in
order to assist in the production of
glandular secretions and to maintain the
slight alkalinity of the blood.

Potassium is needed for cell building,
especially of red blood cells, and for
muscle contraction.

(ii) cCalcium Salts These are necessary for the

hardening of bones and teeth, the coagulation
of blood, the normal working of the heart,
and prevention of excessive excitability

in nerve cells,

They are.present in organic form in
milk, cheese, eggs, green vegetables,
fruit, cereals, sardines and almonds; and
as inorganic salts in ordinary drinking
water,

(iii) Iron This mineral is necessary in order
| that the haemoglobin of the red cells can
combine readily with oxygen.

It is /



125

It is present in a complex organic form
in red meat, and also in liver, egg yolk,
nuts, brown bread, spinach, all fruits and
green vegetables that are rich in chloro-
phyll.

(iv) Iodine The main use of iodine in the body
is related to the secretion of the thyroid
gland - thyroxin. Very small quantities
are needed. i The main sources of iodine
are sea foods especially shell fish, and
drinking water,

6. Water Water forms about 65% of the bodyweight in
human beings. At least 13 pints of fluid should
be drunk daily by an adult. Water takes food to
the body cells. It also assists in the dilution
and removal of toxins and other waste substances,
and in the regulation of body temperature and the
density of body fluids.

7. Roughage This consists, chiefly, of the indigestible
cellulose of fruits, vegetables and wholemeal.
It has no food value, but its bulk in the
intestines stimulates the activity of the
intestines and so assists in the elimination of

waste products from the large intestine.

DISEASES ATTRIBUTABLE - TO MAILNUTRITION

To be healthy, one must eat a balanced diet.
To obtain a balanced diet, it is necessary to eat the
seven essential nutrients mentioned before, i.e. proteins,

carbohydrates /
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carbohydrates, fats, vitamins, mineral salts, water
and roughage. As you = == know", each one contains
different nutrients which perform different functions
" in the body. A shortage of any of these can cause
various deficiency diseases.

A group of disorders known as 'deficiency diseases!
is now known to be due to the absence or lack of these
substances, and an insufficient supply of them is
responsible for many vague conditions of‘ill-health.

These deficiency diseases can be divided into two
main groups:-

1. Protein - Calorie Déficiency

Kwashiorkor It is found in large parts of S.E. Asia

and throughout Africa, particularly West Africa
where it gets its name. It is caused by lack of
protein and is common among young children who are
weaned straight on to an adult starchy diet. |

The young child becomes apathetic, the stqmach
distends because of oedema (swollen tissues caused
by fluid retention), muscles are wasted and skin
discolours and sometimes peels off. Diarrhoea and
anaemia are also symptoms. Over a period, this
disease retards growth and lowers resistance to
other diseases. Early treatment with special high
protein fluid feeding is essential; if untreated,
death frequently results.

2. Vitamin Deficiency

(1) /




127

(i) A vitaminosis or lack of Vitamin A It can

lead to blindness, and it affects many
children between 6 months and 3 or 4 years
in parts of Asia and Latin America.
(ii1) Rickets Rickets in children is caused by
a shortage of Vitamin D which prevents the
proper absorption df calcium and phosphorus,
needed for the growth and maintenance of
‘normal teeth and bones, In a baby with
rickets the bones do not become sufficiently
-hardened during the first year of life,
and as soon as he begins to walk, the soft
bones of thé legs bend under the weight of
‘his body. His teeth are late in erupting
and are prone to decay. If the diet of
an expectant mother is deficient in Vit-
amin D or in lime and phosphorus, the child's
bones will not harden correctly and the
teeth will not be well formed. The
mother herself will suffer from dental
decay or worse. The cure is a diet rich
in calcium enriched with Vitamin D; milk
and cod-liver oil are good sources, and
frequent exposure of the skin to sunlight
~ helps too.
(iii) Beri-beri It is due to lack of Vitamin B,
particularly the thiamine component, and
is common in Asian countries with a staple

diet /
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diet of polished rice. It is prevalent
in children and expectant and nursing
mothers. It causes wasting and paralysis
- of the limbs, and in its acute form may
lead to heart failure and signs of nervous
disorder.
The cure is foods with a high content
of thiamine, .

(iv) Pellagra It is another Vitamin B deficiency
disease, due to lack of niacin, and is
-common among maize eating people.

The cure is a well-balanced diet with

plenty of meét and green vegetables,

"(v) DNutritional Anaemia It is due to lack of

Vitamin C. It particularly affects
expectant motheré and young children, and
is one of the main causes of death in
childbirth.
Meat, liver and foods containing iron
are the cure.
In addition to these specific diseases, under-
feeding and malnutrition can cause weakness to all
infections, and vastly increase the death rate from

diseases such as pneumonia and measles.

SOCIAL EFFECTS OF MALNUTRITION

The social effects of malnutrition are enormous.
To quote an official report; "The entire mode of life
is organised around the fact of an insufficiency of

calories /
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calories in the diet, and the results of this are
socially deplorable,. There is a lack of energy and
jnitiative, a refusal to face physical or intellectual
effort. At school, underfed children cannot pay
attention for long and are very soon inclined to fall
asleep .... These secondary effects are immeasurable,
and only a revolution in dietary standards will correct

all these deficiencies."

FOOD IS "A WORLD PROBLEM

There are a number of people in the world, whd
live in poor countries, and do not have enough to eat.
These people are more likely to be ill than those in
rich countries like our country. There are many reasons
for that. Those people who live in poor countries
suffer hunger or even starvation. Some of them suffer
malnutrition. Many of them lack essential foods such
as protein and vitamins. Children are particularly
badly hit. They need more body;building food than
adults because they are growing fast. When they do not
get it they are liable to catch all kinds of diseases
and to suffer very seriously from them. However, it
is true to say that many children from poorer and less
developed countries (e.g. some parts of Africa, Central
and South America) suffer from an inadequate diet or
even lack of food and therefore their body tissues and
muscles waste away -~ they are lifeless and weak and
are very prone to disease. |

If we look at the pattern of world fobd supply,

we /
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we would find a huge gap between rich and poor countries.

It is estimated that up to 1966 there was enough food

to supply everyone alive with enough calories and

proteins; but now a large proportion of the world's

population is either under-nourished or malnourished.

So one big problem we face is unequal distribution of

food supplies along with spoilage and wastage. One

of the contributing factors is that the rate of increase

in population in these poorer‘and less developed counfries

is growing faster than in rich countries;

Poor countries also do not haye their fair share
of food, meanwhile, the developed countries have more
than their fair share, As a result, real differences
exist between children in developed countries and less
developed countries and I. = many in less developed
countries will die in middle age for the following
reasoﬁs:-

(a) Malnutrition and hunger, and even starvation;

(b) Poor housing;

(¢) Poor medical care;

(d) Inadequate production of food because of lack of
development and ignorance in agricultural
methods.

As a result of these factors, children in poor
countrieé, and all people as well, live an endless cycle
of poverty. Those people cannot have the food they
need as long as there is a shortage of money and lack
of tools or agricultural equipment to develop better
techniques in food production. In addition, there is
the ignorance of what they need in terms of chemical

composition and amount of vitamins and proteins.



APPENDIX 5.2(g)

Glasgow University - Research in Science Education

(1)

(2)

(3)

ANSWER _SHEET (FOOD)

Please fill in the following:-

Name of School :

Your full name : _ _ _ _ _ _ _
Girl
School Year S
Boy
Date of Birth : _ _ _ _ _ _ _
Group No.

Today's Date :

Please indicate by a tick which of the following
most nearly fits your course:- |
(a) Studying for an '0' grade in three sciences.
(v) " o " " two sciences.

(e) " nomom " " one science only.

Please turn over to indicate your answers.

Thank you for your co-operation
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Please give zotr answer to each question on this sheet

of paper.

IMPORTANT (1) Be sure you answer all the questions,
| do nbt omit any.
(2) There is only one correct answer for
each question and this must be given

in the form A, B, C, D.

Question Answer Question Answer Question Answer

Number Nunmber - Number
1. 11. 21.
2. 12, 22,
3. 13. 23.
4, 14. 24, ‘
5. 15. 25.
6. 16. 26.
Te v .17. 27.
8. | ‘18. 28,
9. . 19.

10. ~ 20.




PUPIL TEST (F0OOD)

(Please indicate your answer on the
provided) .
Part 1

1. The approximate amount of A,

energy expended by you per B.
C.
day is - D.
2. If you have 100 g. of each A.
of the following foodstuffs o
C.
which of them is the D

richest source of energy?

3. If you have 100 g of each A.
6f the following foodstuffs B.
which of them is therichest;:
source of Protein?

4, If your doctor told you A.
to eat a foodstuff rich in D°
Vit. D, which one of the ;:
following would give you
most Vit. D per 100 g.?

5 Which of the following A,
has the best food value B.
- a cup of - ;:

6. If you have 100 g. of each A.
of the following foodstuffs B°
c.

which of them is the D

richest source of Vit., ¢ @

7. /

separate sheet

30 Kilocalories
300 n
3000 "
30000 "

Milk

.Butter

Cheese
Chocolate

Jam
Milk
Butter
Cheese

Eggs
Milk
Butter
Cheese

Tea
Coke
Cocoa
Coffee

Jam

Carrot

Tinned peas
Grapefruit juice
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7. How many grams of protein, A. 25 g.

on average, do you B. 45 &.
. C. 65 g
require per day? D. 85 g.
8. How many grams of Calcium, A. 0.08 g.
on average, do you B. 0.80 g.
, C. 8.00 g.
require per day? D. 80.00 g.

9. If a player before a match A, Milk

B. Biscqits

C. Orange juice

to supply him with the D. Roasted peanuts

has to choose a foodstuff

maximum amount of energy,
which of the following does
he choose if he has 200 g.

of each available?

Write the letter of the substapce in Column 2 which is

the best examplé of the nutrient in Column 1. For

example -
Column 1 : Column 2
carbohydrate A. sugar
B. orange
C.'cabbage
D. milk

The answer is given by writing 'A' in the answer sheet.
This means thaf although each of the substances contains

carbohydrate, sugar is the best example of that nutrient.

Column 1 _ Column 2
10. protein A. Milk .
11, fat B. Cornflakes
C. Liver

12, cgrbohydrate D. Butter

Part 2 /



. ' Part 2

135 -

Write the letter of the word in Column B which best

matches the phrase in Column A.

Fach word in Column

B may be used once, more than once, or not at all.

13.

14.

15.

16.

17.

18.

19.

20,

21,

Column A
Imbalance in the correct
amount of nutrients;

Inadequate total -amount

| of nutrients;

Eating insufficient protein

in diet;

Severe lack of total
amount of nutrients;

An excess consumption of
carbohydrate, etc.

An average British child
eats in one day more than
an avérage African child
eats in one day. Is this
excess -

Prom the countries listed,
which one does not have
enough food supplied to

make an adequate diet?

The fraction of the world's

population who have an

inadequate diet is -

/

A.

- B.

c.
D.

B.
c.

A.

c.
D.

Column B

Hunger
Obesity
Malnutrition
Starvation

Less than twice

Exactly twice

More than twice

More than three
times

Canada
Mexico
France
Belgium

1/6

oo op ol



21,

22,

23,

24,

25.

26,

The estimated population of
the world today in thousand

millions is -~

If we compared Africa's

population today with
Furope's today, we would

find that -

If we compared Africa with
Europe, regarding their
rate of increase in
bopulation, what would we

find?

If we compared the life
expectancy of men in
Europe with those in Africa

we would find that -

Which country given has

the most adequate food

supply for an adequate diet?

/

A.
B.
ce.
D.

A.

c.

D.

136

1%
2%
3%

4%

Africa has a bigger
population than
Europe.

Africa has a smaller
population than
Europe.

Both have the same
number of people.

"Don't know

Africa has a bigger
rate of increase
than Europe.

Africa has a lower
rate of increase
than Europe.

Both have the same
increase.

Don't know.

Europeans have a
longer life expect-
ancy than Africans.
Europeans have a
shorter life expect-
ancy than Africans.
Both Europeans and
Africans have the same
life expectancy.

Don't know

Chile
Ghana
Mexico
Britain



26.

27.

28.

Which country given has

the smallest share in world

food supplies?

If you arranged in order
the following cduntries
regarding their share of
the world food supplies,
with the one having the
highest share first, and
the one having the lowest
share last, what arrange-
ment would be the correct
one?

If we compared the number
of children in Africa
under fifteen years' of
age with the number in
Europe, would you say

that there are -

A.

A.
B.

c.

D.
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Africa
Canada

Far East
South America

Europe, U.S.A.,

South America, Africa.
U.S.A.,
Africa,
Europe,
Africa, S. America.
U.S.A., Europe,

S. America, Africa.

Europe,
S. America.
UOS.A.,

The same number,
Twice as many in
Africa as in Europe.
Half the number in
Africa compared with
the number in Europe.
Twice as many in
Europe as in Africa.



PUPIL QUESTIONNAIRE

(1) fThe aim of this questionnaire is to get your

reaction to a list of statements regarding 'FOOD'.

You are asked to read each statement carefully

then indicate your answer, which represents your

serious opinion.

(2) There are no 'right' or 'wrong' answers.

Part 1

Please put a tick (V) in the appropriate box which

fits your true opinion- of the material you have just

studied.

Here is how you are to use these boxes:-

If you place your check-mark in the first box close

to 'Good’

Good v

Bad

this means that the material

If you place.your check-mark

to 'Good!

is

in

ver ood

the second box near

Good

v

Bad

this means that the material

If you place your check-mark

the middle)

is

in

fairly good.

the third box (in

Good

,\/!

Bad

this means that your impression

neutral, i.e. not good not bad.

If you place your check-mark in

i.e. the second box to 'Bad’

on the material is

the fourth box to 'Good'

Good

v

Bad

this /
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this means that the material is fairly bad.

If you place your check-mark in the fifth box to

'Good', i.e. the first box close to 'Bad'’

Good v/ Bad

. this means that the material is very bad.

Here is an example of describing something, for example,

a particular flower -

Small v Large
Beautiful v/ Ugly
Bad smelling v .Good smelling

This means that the flower is of medium size and very

beautiful, but it has a fairly good smell.

By using the same method of ticking please give your

general impression about the material you have just

studied.

IMPORTANT (1) Be sure you answer all the questionms,
do not omit any;
(2) Never put more than one check-mark

on a single scale,

The material you have just studied is:-

Interesting Boring

Exciting ‘ Dull

Not enjoyable Enjoyable to study
to study

Easy to Difficult to
understand understand

Unhelpful . Helpful

By using /
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By using the same method of ticking, please give

your general impression about THE SUBJECT OF TFOOD

VALUES.

The subject of food values is -

Interesting Boring

Exciting Dull

Not énjoyable Enjoyable to
to study study

Easy to Difficult to
understand ) understand

Unhelpful | Helpful

Again, by using the same method of ticking, please give

your general impression about THE SUBJECT OF FOOD

AS A WORID PROBLEM.

.The subject of food as a world problem is =

Interesting
Exciting

Not enjoyable

Boring
Dull
Enjoyable to

to study study
Easy to Difficult to

understand understand
Unhelpful Helpful

Part 2
Please indicate your opinion by putting a tick in the

appropriate column against each s tatement:-



1,

2,

5.

I should like to do something to
help those children who are
undernourished, hungry and

starving in poor countries.

We must just accept that some
people in poorer and less
developed countries have to be

hungry and malnourished.

I should like to make a donation
‘in order to save malnourished,
hungry and starving people in

poorer countries.

Since the problem of lack of food
does not exist in our country,

we do not bother about it.

All of us in Britain have our
responsibility to help those in
other countries suffering a

severe lack of food.

Part 3 /

Strongly Agree

Agree

Uncertain

Disagree

Strongly Disagree

{

141



Part 3

Suppose that you have read the following news

in your local newspaper:-

"TﬁE GREATEST TRAGEDY OF THE 20th CENTURY

Every week, about 3,000 people, including hundreds of
little children, in poorer and less developed countries
are hungry, undernourished and starving. Please rush
us your emergency contribution so that we can

immediately purchase food for those victims."

) o]
2 3 ;
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) - 9 - ~
— > >0
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- 2 $ Q9 -H
a S K o <
+$ Q0 o Q9 .A
~ o (3] o «
(0] £ ] H (0]
(& ~ o] [a ¥ A

1. Would you agree to make a donation?r

2. Would you ask the members of your
family tb give what they could
for saving those starving

children?

3., If you are asked to urge your
friends to make a donation,

would you be willing to do so?

-4, Do you see that every individual
in rich countries, like your
. country, is responsible for

helping those hungry people?
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5. Britain, as a rich country, has
a responsibility to help ﬁeople
in poor countries suffering

from hunger,

6. Some people in rich coﬁntries say:
"Since those starving people
live in other countries, and
not in our country, then let
'them starve!" -~ do you agree

‘with them?

Certainly, yes

Probably, yes

Uncertain

Probably, no

Definitely, no
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APPENDIX 5.2(h)

Glasgow University - Research in Science Education

TEACHER QUESTIONNAIRE (F0OD)

This is a list of educational objectives which
may, in part, have been achieved by using the food
games and tape slide sequence.

After.your pupils have finished this material,
please fill in the following questionnaire yourself
(as teacher using the material), indicating with a tick
how successful you think the material has been in

helping pupils to achieve these objectives.,

e

—~t G4

POOD GAMES o 2
)] )] i
49] (@] =
[\}) (o] G~
[¢] = 4]
[4) o 0
= (3]
m ™ (o]
: — (o]
> N =
~ )
® ] <
s By D

How successful have these games been in

enabling the pupils to:-

l. Enjoy the study of food;

2. Compete with each other in winning;

3. Communicate their ideas to others on

the food value of some items;

4, Recognise kinds of food which contain

the greatest food value;

5. Choose a suitable diet for the needs

of their age group.

Programme /



1.

Programme — FOOD AS A WORLD PROBLEM

Takg an interest in the problems
associated with lack of one or
more food items;

Show some sympathy towards countries
suffering hunger and malnutrition;

Appreciafe the responsibilities of
advanced countries in dealing with

'problems of malnutrition, hunger
and starvation in under-developed
‘countries;

Understand individual responsibility
in advanced countries for helping
people in poorer and less developed
countries suffering hunger and
malnutrition;

Understand §omeispecific terms related
to food, such as malnutrition,
hunger and starvation.

Make an accuraté comparison between
British children and some African
children regarding -

(a) +the quantity of food which each

of them eats in one day;

Very successful
Fairly successful

Unsuccessful

() /
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Very successful
Fairly successful
Unsuccessful

(b) the gverage annual number of
deaths per thousand babies

under one year old;

7. State the countries which do not have

enough food to make an adequate diet;

8. ©State the reasons : forthe higher death
rate in children under one year old

"and the lower life expectancy in

poorer and less developed countries.

Please list:-
(a) Any other objectives which you think have been
achieved by using this materialj

(b) Any comments about the material, including criticism.

(A) Other objectives which have been achieved

by using "FOOD GAMES"

(B) Other objectives which have been achieved by

using the programme, "FOOD AS A WORLD
PROBLEM".

(C) Ccomments
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To be completed by Principal Teacher.

Name of Principal Teacher:

Name of School: _ _ _ _ _ _ _ _ _____
Number of pupils who éttempted this material:

Total

‘BoysA

Girls

Date(s) of use

Today's date

'THANK _YOU FOR YOUR CO-OPERATION




APPENDTIXKX

5.2(1)

(COGNITIVE TEST)

ANALYSING OF THE PUPIL TEST

Experimental Control
Question Group Group sig.
Number |% age |Discri- | % age |Discri-
Correct [mination Correct |mination
| Answer Answer
1. 67.26 0.26 72.73 | 0.23 -
2. 6.67 0.11 16.16 | 0.33 -
3. 51.43 0.30 38.38 | 0.17 *1%
4, 55.24 0.08 63.64 | 0.10 -
5. 69.52 | -0.02 64.65 | 0.21 -
6. 80.95 0.17 69.70 | 0.37 -
7. 42.86 0.10 32.32 | 0.00 *1%
8. 28.57 0.17 30,30 | 0.00 -
9. 41.90 0.12 40.40 | 0.21 *1%
10. 36.19 0.20 30.30 |-0.04 *1%
11. 86.67 0.20 81.82 | 0.29 -
12, 72.38 0.34 64.65 | 0.46 *5%
13. 56.19 0.25 57.58 | 0.35 -
14, 28.57 | 0.38 38.38 | 0.25 -
15. 50.48 0.21 42,42 | 0.33 *1%
16. 61.90 0.41 51.52 | 0.30 *5%
17. 71.43 0.27 64.65 | 0.42 -
18. 61.90 0.29 40.40 | 0.12 *1%
19, 93.33 0.23 84.85 | 0.17 -
20, 35.24 | 0.10 27.27 |-0.11 *1%
21. 45.71 0.19 47.47 | 0.10 =70
22. 53.33 0.23 29.29 |-0.11 *1%
23, 65.71 0.26 57.58 | 0.43% -
24, 96.19 0.05 77.78 | 0.36 -
25, 90.48 0.23 81.82 | 0.29 -
26. 52.38 | 0.25 33,33 |-0.06 *1%
217. 54,29 0.33 47.47 | 0.18 *1%
28. 12.38 0.20 1.01 |-0.10 *1%
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5.2(k)

APPENDIXKX

ANALYSING OF THE PUPIL QUESTIONNAIRE

(THE AFFECTIVE TEST)
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