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ABSTRACT

The objective of this study was to demonstrate whether

or not learning by discovery would motivate Kenyan student

and also whether or not the group that learnt by

than the group that learnt by lecture method.

The subjects were 130 first year students who were divided
into two groups. The material to be learnt

of ecological balance and how it works -in two different situa­
tions • Except for the method of presentation of the principle.

including pretest questions and post learning

The learning phase included 3 formal learning sessions
spread over 2 weeks followed by

evaluation of retention and transfer was done 3 days

The recall axid transfer results showed that

after the last learning session there was a significant

difference between the two groups in favour of greater recall

and transfer for the discovery group. A separate measure of
motivation revealed generally high motivation forlevels of

the discovery group.

3 days
after the last learning session there was no ajgn-ificant

everything else.

method.

a retention phase during which

nurses to learn more on their own than learning by lecture

was the principle

discovery would recall more and transfer more effectively

evaluation, was equated for the two groups.

and 6 weeks after the last formal learning session.
> 3 weeks

difference between the two groups, but 3 weeks and 6 weeks



TABLE OF CONTENTS-

PageChapter
(i)abstract

Ciii)acknowledgements
1INTRODUCTIONI

13REVIEW OF LITERATUREII
31METHODIII
38RESULTSIV
51DISCUSSION•V
58BIBLIOGRAPHY
.63Verbal InstructionsIAPPENDIX

IIAPPENDIX 67
71Guiding QuestionsIIIAPPENDIX
74ContentIVappendix

■ APPENDIX V 81
82Post Test QuestionsAPPENDIX VI •' i.

VIIAPPENDIX 84
88VIII Motivation Questions -APPENDIX
93DefinationAPPENDIX X

♦ .

Bibliography for
Students -----

Scheme of Marking and
Expected Answers ---

Pretest Questions with 
Scheme of Marking ---



TABLES AND FIGURES

List of Tables Page

TABLE I
39

TABLE II Mean Transfer Scores 44

TABLE III Results of Motivation Test 48

TABLE IV
94

List of Figures

FIG. I
40

II Post-Learning
45

Mean Retention Scores of 
Pretest and Post Test --

Mean Retention Scores as function 
of Period of time -------------

Analysis of Variance on
Motivation Scores ----

Mean Scores on 
Transfer Tests



(ii)

These findings are consistent with previous findings 
and imply that the discovery method could be employed to 
improve classroom instructions in Kenyan nursing schools. 
The results also open the way for further studies of long 
term effects of each method of instruction and whether 
these effects are generalisable to the clinical setting.
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CHAPTER I

INTRODUCTION

He asserts that ”a professional person should have thepersons.

capacity to understand what he is doing and the education of

such a person should facilitate this capacity” (p.l50). He also
maintains that formal education ’’cannot provide him in advance

with all the knowledge and skills and experience that he will
require to solve the problems that he will come across in the

(p.l50). Fenninger (1968) seems to agree with this
when she says that education should not be just for the immediate

they are prepared.

to changes (Fenninger,- 1968; p.32).

person learns while at school soon become out of date. What

If the school teaches the students

•In a recent book Morris (1973) has brought out clearly 

what appears to be a fundamental aim of education for professional

Thus, they will be 
practising in a totally different world from the one in which

present, because those who enter professional schools today will 

be practising in the twenty first century.

Because of technical and social changes that are always 

taking place, the knowledge and skills that the professional

was adequate preparation for practice a few years ago is not 
sufficient for todays needs.

one can adapt

The aim of education should, therefore, be 
to develop a capacity to continue learning so that

future”
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how to use a number of basic tools, principles and concepts.
and if it teaches the student how to think and how to continue
learning then the school has made valuable contribution (Schumaker,
1974).

The teacher’s aim then should be to give students a firm
grasp of a subject and make him an.autonomous and self-propelled
thinker who will go along learning on his own after the formal •

school has ended (Brunner, 1961). According to Cooper (1968)
the students need to be taught the excitment of learning and of
living in a world where change is an ever present constant. They
must learn how to learn, how to plan for their own continued
learning, where to find resource material and how to be selective
in their approach to learning.

In the field of nursing, .the importance of providing
opportunities for students to engage in self-directed learning

cannot be over emphasized. Technical advancement and new
knowledge in medical science is accumulating daily and new drugs

Therefore, as practitioners of
nursing in a changing society. the students will have to continue
the study of nursing and related areas long after the formal

period of preparation is ended and for as long as they continue
practising nursing (Heidgerken, 1965). A diploma or a degree in

nursing therefore simply means that certain pre-requisite require­

ments have been fulfilled but the graduate should be given an

opportunity to pursue her chosen career.

are also increasing in number.
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Besides the general need to produce a nurse who will

continue learning on her own, the nurse is increasingly being

required to have greater skills in independent decision-making

and independent action.

increasingly demanding that they be helped to develop skills

that will continue to be useful to them when facts learned in
schools are replaced by new knowledge (Finch, 1971). Thus, if
a nurse has to continue practising effectively she must learn

a way of equipping herself with new knowledge independently.

called upon to use methods of teaching that will create interest

relevant facts independently. Cooper (1968) says that:

"the challenge to the instructor is to teach in a libera­

lizing way, to instil in adult students a desire for

knowledge in many areas, to motivate them to'seek it for

themselves and to equip them with ways of adding to their

knowledge and understanding of the world in which they work

(p.289).

The teacher who devices methods that will allow the students

to explore primary sources material, organize and interprete the
information thus obtained demonstrates her willingness to let the

students free of her personal dominance (Heidgerken, 1965). Such

teacher is likely to make her assignments in terms of proposi-a

on the part of the student to e?:plore resource material for the

The student nurses themselves are

tions or hypothesis to be proven or a subject to be covered.

The modern teacher in a nursing school is, therefore,

and live"
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While independent learning is essential for all the nurses.
it is even more important for nurses who work in developing

countries such as Kenya. The population whom the nurse in a

developing country serves, is often situated in an isolated and

unsophisticated setting. The nurse who provides care for such
communities must have skills, knowledge and attitudes that will

assisther to cope with emergencies often without the immediate
aid of a doctor.

needs should include critical thinking and decision-making and

not just the execution of orders and memorizing of facts. It
should include indentification of the disease peculiarities and

Such a nurse must
learn how to look for new information when she needs it.

Therefore, the teachers wh(> are responsible for her preparation

must devise methods of teaching that aid the student in self-

instruction and motivate her to continue learning beyond the

formal period of preparation.

One of the methods of learning that is receiving increasing

recognition by educationists for promoting student motivation

to continue learning on their own beyond the formal period of

learning is Learning by Discovery C’iersh 1953; 1962).

Learning by Discovery has been defined by Dececco C19681

I

as a result of the illness (Tullock, 1973).

The type of preparation that such a nurse

”as the searching situations in which the student achieves the

what treatment is to be given and how it should be given, watching

for possible side effects and other problems that might occur
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instructional objectives with limited or no guidance from

Kersh and Wittrock C1962) seems tothe teacher" Cp.464).

agree with this definition when they say that discovery learning

refers to "learner’s goal-directed behaviour when the learner is

forced to complete a learning task without the help of the

teacher.
n Cp.4611.help he is said to have learned by discovery'

"the crux of the discovery process is recognition and
understanding of the relationship among concrete experiences

and the operation of putting these experiences into the
Thus^ discovery could also refer tocompact form of language.

the organization and development of concepts and insights".

However, the definition of discovery learning used in this
thesis is that advanced by Kersh and Wittrock, C1972). Therefore,

"If a learner completes the learning task with

(p.461)..

By contrast, Reception Method involves learning situations

in whicn "the entire content of what is to be .learnt is given

CKlausmeir and Ripple,

1971; p.58i.

In .the same way. Expository Teaching may also he defined as

According to Shulman and Keislar 0.966),

If the learner completes the task with little or no

little or no help he is said to have learned by discovery"

as cited above,

a cognitive aspect of learning which is concerned with

in it’s final form e.g. in reading a book"

a method of teaching in which the learner is presented "with the
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(Ausebel, 1963; cited by Dececco, 1968; p.468). Here the

example of this is a lecture method in which the student is
given all the information (Dececco 1968). When Klausraeir
and. Ripple’s (1971) definition of reception method and Ausebel’s
(1963) definition of Expository Teaching are compared, it becomes
obvious that they are talking of the same thing except that

Klausmeir and Ripple (1971) are focusing on the teacher. They
say that sometimes (Expository Teaching) is

teaching, because the teacher often begins with a definition of
the concepts to be learned or the principle to be learned.

■Iillustrates them, and unfolds their implication (Dececco 196^;
p.468). Ausebel, on the other hand. is focusing on the learner.

in reception learning the entire content of what isThus,

to be learned is given to the student, but in discovery learning

(i) The teacher may give the principle which applies but not
give the problem solution; (ii) the teacher may not give the
principle but give the problem solution;

neither give the principle nor the solution (Dececco 1968).

In practice, however, considerable assistance may be given by

the teacher and still the learner would be said to have learned

This is called Guided Discovery Learning (Kersh 1962).by discovery.

According to Kersh and Wittrock (1962) the process of

discovery involves several stages: (i) The starting point at

entire content of what is to be learned in the final form"

(iii) the teacher may

student is not required to make any independent discovery; an

"called deductive
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which the learner is not yet able to make the correct response.
the discovery phase which consist of trial and error, *’(ii)

(iii) the point at which the learner makes the first desired
response, (iv) the practice phase in which the learner increases
skill and memorizing

transfer the knowledge and skills ’to other situations. If a
test is done at this point it measures immediate recall (Kersh

and Wittrock, 1962).

Advantages of Learning by Discovery:

The main advantage of learning by discovery seems to be
the motivating effect on the learner to pursue the learning

If the’learner is sufficiently motivated,task independently.
he then pursues the learning process autonomously beyond the

formal period of learning CKersh, 1962). Kersh (1962) also

may raise his level of achievement, remember what he learns
'longer and transfer it more effectively. The motivation.
according to Kersh (1962), could be explained in terms of

reinforced by the student’s successful progress and the

experimenters comments. It could also be explained in terms

of
and ’’Ousiankima effect" of resumption of incomplete tasks.

Zeigarnik (1927) demonstrated that subjects who were inter­

operant conditioning in which the searching behaviour is

(v) the phase in which the learner can

says that as a result of his added experience the learner

"Zeigarnik effect", of superior memory for unfinished tasks
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rupted before they completed a task tended to recall the
incomplete task more easily than the same subjects recalled
the tasks which they were permitted to complete. Ousiankima
(1928) demonstrated that when subjects were allowed to resume

1964; p.362). According to this explanation the motivation of
those who learn by discovery seems to be independent of the
extrinsic factors such as the experimental or instructional

It seems as if the motivation pox^er lies in thesituation.
ego involved in a task and develops to

the point at which the individual relies on his own cognitive
capacity in learning.

The concept of CAllport 1937) also

to describe the motivation that is found in individualsseems
•who learn by discovery. The term functional autonomy denotes
the kind of behaviour that seems to develop its oxm motive

powers through practice.
activities such as climbing mountains and making money seem
to persist in some individuals in the absence of underlying

Their continued existence despite lack of

underlying motives seems to indicate that these activities
That is, they are

functionally autonomous of the original motive and any other
existing motivating factors CCofer and Appley, 1964).

primary motives.

an incomplete task they did so overwhelmingly (Cofer and Appley

Allport (1938) urgues that some

acquired interest or

have developed drive value of their oxm.

"functional autonomy"
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The above explanation seems to agree with Bruner’s

(1964) suggestion that, learning by discovery increases

intrinsic motivation. In other x^ords, the learner who is

allowed to learn by discovery is likely to carry out his

from discovering;

The other important advantage of learning by discovery

that Bruner (1964) has suggested is that when a child is

’’intellectual potency". That is, learning by discovery

teaches one how to go about learning, and practice in

discovery teaches one how to acquire information in a way

that makes the information more readily available for

future use; for example, in problem solving."

The third advantage of learning by disc<overy which

was also suggested by Bruner is that by engaging in discovery

learning one acquires the That is
in the process of discovering one learns a style of problem
solving and inquiry. Bruner (1966) asserts t3iat he has
seen anybody improve in the art or technique of inquiry by

(p.269).
Massails and Zevin (1964) in support of Bruner (1966) say

that the highest state of human autonomy and perfection is

achieved when a child is allowed to‘discover for himself the

regularities and irregularities in his total environment.

learning activities with autonomy of self-rex^ard that comes

any other means other than enganging in inquiry"

"never

allowed to learn through discovery there is increase in

"heuristics of discovery".
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has advantage some types of

for example^ when

transfer. does take

Guidance helps to decrease the
time for searching.

One of the most outspoken

as an

the learner

generality.
clearity, precision and explicitness. A third advantage claimed

says a word, and in concept 
learning (e.g. when an individual learns

In simple association, 
the dog raises the paw when the master

place because the learner is expected to generate novel combinations 
of previously learned principles.

where there seems

However, Gagne (1966) suggests that learning by discovery 

over reception learning, only in 
learning situations.

"cat", learning by

to respond in the same 
way to stimuli which may have very different physical characteri­

stics) for example, the concept of 

discovery would be very slow.

opponents of Bruner’s views on 
learning by discovery is Ausubel (see Dececco 1968) who defends 

Expository Teaching by saying that (i) Expository teaching presents 

ideas and infromation more meaningfully and effectively and 

according to Ausebel the information is then retained longer, 

organised body of knowledge- and that (ii) Expository 

learning is superior to discovery learning because 

can proceed directly to

discovery seems

But in the learning of principles 
to be searching and selection, learning by 

to have the advantage of superior retention and 

In problem solving, learning by discovery 
place because the learner i

a level of abstract understanding 
that is superior to discovery learning in terms of

"tree" or
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more popular

time than discovery learning, and

Carrol also

the concern to teach

for learning
the unifying principle of

While both the

learning, both
groups seem to have some common agreement:

to go on

However, if
learning situation is to teach some concepts

as quickly and as efficiently as possible then expository method
is the more effective method.

as

positive claims made
for the discovery method. Given that some or all the claims are

chat is, discovery 

teaching Che learner how to learn 
autonomously and it also motivates the learn-er

argues that expository teaching

The purpose of this thesis is not so much to discover the 

merits and demerits of each method of instruction per se 

it is to find an empirical base for the

a displine.

learning beyond the formal period of learning.

the objective for a

supporters of discovery learning and the 
supporters of expository learning may be right in terms of the 

advantages that they claim for each method of

gives a student the material

"when combined with practice 
it is very successful in teaching concepts and principles" 

(Carrol 1964 cited by Dececco, 1968; ?.468).

by Carrol (1964) is that expository teaching is 

in schools because it is more efficient and it takes less

the techniques of discovery overrides the concern

learning is more effective in

to be learned in an organized view of the displine he is 

studying whereas in discovery learning
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nursing
schools in Kenya.

Statement of the nroblem

American setting. Since students in Kenya have had a different
educational background from that of the American students, and

background from that of the American

whether the student nurses in this country would benefit in the
way by using the discovery method of learning.same That is:

Cl)
than students who learn by reception method? •C2) Would student
nurses

students who learn by reception? C3)
who learn by discovery method be motivated

their own than students who learn by lecture method?

to which the positive 
findings can be generalized to improve instruction in

to learn more on

a different family

Discovery Learning have been done in anAll the studies on

the students nurses in Kenya have also had

who learn by discovery transfer more effectively than

Would the student nurses

eicpirically founded, the thesis will seek to discover through 

an experimental investigation the extent

Would the student nurses who learn by discovery retain more

student, the question arises
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CHAPTER II

REVIEI7 OF THE LITERATURE

The review of the literature presented below includes
studies that have made

to determine their

relative effectiveness in promoting classroom learning.

Generally studies that have compared the two methods of
instructions using post tests to

Kersh,

study to determine whether or not
learning by discovery affected motivation.
90 high school students who to

concepts related to the

’material they had to learn. In Kersh’s (1962) study, the students

in which the learning
task was broken into small steps and

This was called Rote Learning group.
required to discover

to do

were equated on their ability 
learn arithmetical and geometrical

comparisons between Discovery Learning 
and Reception Learning and have attempted

measure terminal performance 
of the learners have yielded contradictory results (e.g.
1962; 1965; and Craig, 1956).

Kersh (1962) did a

The subjects were

The second group was

The group that learnt 
by programmed technique was given a booklet

the explanation to the rules with guidance 
from the instructor. These subjects were taught tutorially 

using guiding questions which required the students

responded correctly or not.

were divided into three equal groups.

answers to questions were
revealed to the subjects whether they



- 14 -

algebraic manipulation and Co make inferences independently.
This was called Guided Learning group.

called Directed Learning group because the explanation for
the rules was left out. The material co be learnt was odd

the sum of any series of

1+3+5+7 -

the

the numbers is constant is equal to one half the product of the first and

which is equal to 4 X (5 + 8) = = 26-

Following the initial learning period three separate

2 weeks and 6 weeks. Each test consisted of three problems
which involved the rules as well as a short questionnaire.
The questionnaire asked each student whether or not he used the
rules learned and whether he had used the rules .after the formal
learning period. The results
was on
post tests.

group was
superior .to the directed group and the difference was found to
be statistacally significant. With-respect to retention and
effective transfer the results also supported the hypothesis

However, with respect to frequency of using the rules 
after the formal learning period the guided discovery

last numbers(for example the sume of a series of 5,
4 X 13 

2

square of the number of figures in -the series (e.g. 
«2 =

number rule, which states that.

The third group was

6, 7, 8 = 26)

were chat the rote learning group 
superior to other treatment groups in their performance

delayed tests for recall and transfer were given after 3 days.

16) and the constant number rule which states that, 
sum of any series of numbers,‘in which the difference betx^een

consecutive odd numbers beginning with one is equal to the
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that the guided discovery group would be superior to the directed

learning three days after the learning period and the difference

still stood after six weeks.

The results were interpreted to mean that learning by

discovery is superior to learning with external direction only

in so far as it increases student’s motivation to pi^sue the

learning task autonomously beyond the formal period of learning.

Presumably as a result of this added experience the learner

rehearses and remembers what he learns longer and therefore

transfers it to other situations more effectively (Kersh 1962).

According to Kersh C1962) ’’the motivation power does not

seem to appear in strength unless the student is required to

learn almost completely without help and expends intensive

p-286. In this

study Kersh (1962) also demonstrated that apart from the

advantage the student has in. terms of increased motivation,

the learner did not seem to benefit from knowing the explanations

for rules and procedures.

understood by the student may or may not be retained long and

transferred more effectively than what has been learnt by

Kersh (1962) also suggests that superficial efforts torote.

gain understanding after a rule or a principle has been

memorized may have inhibiting effect when the student attempts

to recall or transfer the original learning (Kersh, 1962).

That is what is imeaningful or

effort over a period of 15 minutes or more”
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Therefore, he argues, the main advantage of learning by

discovery is increase in motivation (Kersh 1962).

Kersh’s (1962) study was a follow-up of an earlier study

(Kersh 1958) whose purpose was to determine whether or not the

superiority of learning by discovery was explainable in terms

and if not to discover a more adequateof
The material to be learnt were mathematical rules.explanation.

the odd number rule and the constant difference rule.That is
The rule could be learnt by memorizing but onstated above.

the other hand the learner could become cognizant of certain

relationships to arithmetical concepts which the two rules
In the latter case the learning would be moreinvoIved.

The subjects, numbering 60, were college-studentsmeaningful.
volunteers from an educational psychology class. They were

three groups of about 10 subjects per group anddivided into
sex, grade level and

One group was called "no help group",scholastic aptitude.
required to learn the principle

Theinvolved in

the form of perceptual aids accompanied by verbal

which directed their attention to the perceptual

were toldaid.

the
two treatments called the "number treatments"-

The procedure was towhich

In addition there were
consisted of 8 subjects in each group.

"reference group" because it was given

"meaningful learning"

rule directly and were given practice in applying the rules.

assistance in
instructions

The third group, called "the rule given group"

second group was called

the groups were balanced in i_erms of age.

•because the subjects were
the mathematical problem without any help.
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have each subject learn the rule to the point where he could
verbalize the rules and apply them to the solution of three

However, the learning period allowed wasdifferent problems.
It ended as soon as the subjects successfully60-90 minutes.

acceptable rule to the solution of three problems.
after the learning period a test was given followedImmediately

Each test was accompanied

results showed that some of the subjects especially inThe
failed to learn the rule during the allowed

time. But

weeks

a result of theirgroup.
experience

motivated to continue learning afterwards
(p.29O). Thus theand those

of learning by discovery is explained in terras of
Therefore,

was

The difference in motivation was illustratedthe learning task.

"no help" group
when all the subjects were retested after four

the number of subjects in
correctly increased while the number of subjects who ■

motivation
in both of Kersh’s C1958 and 1962) studies learning by discovery 

found to be superior to learning with external direction 
far as it increased student’s motivation to pursueonly in.so

during the learning period.the subjects in the no

applied an

"no help" group who applied

by other tests four and six weeks later.
the thinking process of the subjects.by a questionnaire on

help group were
treated otherwise were not"

superiority
rather than in terms of understanding.

used the
Kersh (1958) concluded that "as

the rule
rule correctly decreased markedly in the rule given
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the experimenter.

Allport’s concept of functional autonomy, seems to account
for the motivation that was found in ’’no help group” (Kersh,

the motivation of those in no help group seemThat is,1958).
to be independent of the extrinsic factors such

of the e:<perimenter or instructional situation. According to
presumably the motivating power is of the typeKers.h (1958),

that lies in the acquired interests or ego involved in a task
and develops to the extent that the individual relies on his

(p.291). Kersh (1958)
also suggests chat teachers should continue to guide the

demonstrated that when the learner is required to rely on his

motivated to continue the learning process or to continue
the cask after the learning period. Therefore, he

effectively Chan when the learner is not motivated.more

Further support for the superiority of the guided discovery
method comes from a study by Craig (1956). The purpose of the
study was to determine the effect of giving direction to
learners upon retention and ability to discover new principles.

into two groups of fifty students each. The material to be

practising
will remember what he learnt longer and it will be transferred

learning of their students but they should refrain from giving

as the approval

The subjects were second year college students who were divided

cognitive capabilities in learning"

answers directly because Che results of these experiments

own cognitive capacities it is likely that he will become
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learnt involved identification of the relationship of four out

The items were related by the sound of words.of five x^rords.
the spelling of words, the meaning of the x^rords or combination

Four items

Lf a subject solved any of thefrom each other by spacing-

The directed group was provided with

a
to direct him to discover the item that did not belong and why.

However,that would
subjects had been informed that there was a relationshipall the

Thus the learner had to searchbetween the words that belong*
underlying similarity to help him discover the itemfor the

that did not belong and why.

the groups in terms of the number of the relations

The guided dis-

Group in
seemed to indicate that teachers should be liberal

The kind

These results
with suggestions that aid discovery of relationships and principles, 

of direction given should include general statement of the

for knox-zing that relation.
statement of the relationships common to items in each group

that were learnt.
to the independent discovery group (Craig 1956).

also found to be superior to Independent Discovery

The independent discovery group was not given any information 
tell them the reasons for the correct choice.

items organized on a given basis correctly he was given credit

The results showed that there was a statistically significant

covery group was
retention thirty one days, after the last learning session. *

of sound, spelling and meaning of the xjords, 

illustrating each relation were grouped together and separated

difference between
The group that received information was superior
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relationships and principles to be learned. According to
ft large amounts of external direction given noxv mayCraig C1956)

help to ensure that the learner will have adequate back­

ground of knowledge to direct his future discovery tt p.234.

These findings seem to be supported by those of Kittel’s

(1957) study.

Kittel (1957) did a study to determine whether or not

intermediate amount of direction given during learningan

Hisretention, after a period of tx^o and four weeks.

activity and the less amount of

the learner has the better.external direction On the

other hand the learning situations in which the learner is

presented with all the specific principles and facts are

inferior to learning by discovery (Kittel 1957). Therefore,

of direction in discovery is superior tosome degree
independent discovery in promoting discovery in promoting

transfer.

The subjects were 132 sixth grade pupils from public

The subjects were randomly divided intoelementary schools.
The groups were namedthree different treatment groups.

and’’maximum group”.

accordance with the amount of direction given. The groups

freedom of learner’s

’’intermediate group” in

of principles increases greater learning, transfer and

’’minimum group"

argument was that it is not valid to say that, the more
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were equaCed in terms of I.Q-, age» and pretraining knowledge

Although the material used onof principles to be learned.
pretest training and post test did not involve identical items

The items consistedthe same.

of five words with four words that belonged because of the
The

because of an underlying principle but they were not told the
They were then asked to choose the words

that did not belong.
of items had an underlying principle just like theeach group

rhe principle was printedof the underlying principle.ment
The

all the information supplied to the

as
of Items, before the subjects made their responses.one group

then expected to identify the word thatThe learners were
In doing so the learner had to discover the

The trainingthatprinciple
Mine items based on threefive weeks in length.

presented twice each week making for a total

based on fifteen principles. The words in eachof 45 items
avoid the subject’s reliance on memory.item were

group”

period was

’’intermediate

immediately preceeding the group of items.

the underlying principles were

were told that each group of items belong

“maxium group’’

"minimum group”

principles were

varied so as to

"minimum group” but they were also supplied with a verbal state-

underlving principle and one word that did not belong.

were given
well as oral statements of the correct answer for

did not belong.

related the other four words.

underlying principle.
The "intermediate group” were told that
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The results showed that both intermediate and maximum

group were superior to minimum group in the learning and transfering

of principles to previously encountered situations. There was

the intermediate group was superior to bothHowever,group.
minimum and maximum group in their ability to transfer principles

The intermediate group was also able toto new situations.
discover a significantly greater number ox new principles than

But Che maximum group was superioreither of the other groups.
in discovering new principles.to minimum group

the intermediate group was foundIn relation to retention.
both maximum and minimum groups after two W’eeks

and after four weeks.
benefit from direction given in their search forthat subjects

the
the correct answer

principle. Thus informing thethan discovering che underlyi
* z-ie promotes transfer, retention andof the underlying prxlearner

in the tuture (Kittel 1957).

Another study that offers support to ths method of learning
done by Kernreich (1969), The purpose of the

information that the learners needed to acquire a focusing
concept-identification problem. By strategy he

by discovery was
find out what was the optimal amount and type of

principle that apply, but specification of responses and 

tend to encourage reliance on memory rather

Therefore, this study seems to demonstrate

no significant difference between the intermediate and the maximum

study was co

to be superior to

strategy on

ability to discover new princ. lSS
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■bo describe the different approaches of subjects inmeant
problem solving experiments"(p.38U). The subjects, who were 90

divided into three different treatmentwere
which differed in the amount and type of information givengroups

called the^^^rogrammed group’,’ receivedduring training. One group,
The extra informa—information after every four problems.extra

consisted of informing the student that he had made antion
and informing him of the appropriate response.incorrect response

This
for solving the problem.

told to rethink what they were doing before theyDi SCO very gro up’ were

were
learnt were concept identifica-The material to beinstructions.

The concents were presented on cards with symbolstion problems.
The stimuli varied in-four ways: colourstimuli.which served as

(black or
subjects were then reauirsd to identify the correctright). The

characteristic

subjects who acquired the focusing strategy while thenumber of
Statisti­

cally
two in acquiring the focusing strategy.

explanation of these findings seems to be that when theThe

continued until a subject acquired an appropriate strategy 
The second group, called the”juided

college students,

group,

started each problem-
not given any more information after the initial

white) size (big or small) letter and position (left or

The third group, called the Discovery

”a way

The results showed that the 'guided group’ had the greatest

th&’’guided discovery* was significantly superior to the other

guided discovery group were told to ’rethink' they read the

'discovery group'was second and the programmed group last.

from the symbols as soon as possible.
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instructions over again and they used their cognitive efforts and

On the other hand,actively searched for the correct response.

the programmed group chat was the last effective seemed to rely

instructions passively. Therefore according

Kernreich (1969) the studyto
should be concerned about the optimal prompting techniques to

facilitate the most effective learning for the desired outcome.

For example one technique might be optimal for effective transfer

while another technique may be more effective for retention.

Klausmeir (1968) did a study to see the effect of giving varying

amounts and types
The subjects were educational psychology studentsfocusing strategy.

from the University of Wisconsin.

Klausmeir (1968) says that instructions that the teacher gives

differ in terms of the method of instruction.

of information given or the amount of guidance provided byamount
The objective of giving the information also varies.the teacher.

be to make the subject familiar with the

the objective may be to acquint the

subject with
the method to be followed. The objective mayor

also be to
The teacher may also give informationthe required cask.performing

the level of motivation of the subject.to raiseso as

on the experimenter’s
seems to suggest that instructors

of information on students’ ability to attain a

about the procedure
let the subject know the principle to be employed in

The objective may 
specific stimuli material or 

the desirable response or to get the subject informed

to the student may
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results shoved, that the group that was given informationThe

Performance also improved.
Therefore«xO.aus2neir (1963) concluded that*teachers

for utilizing information.

and Zevin (196^0 did a study to find out how muchMas3ails
with slightly above average ability were

discovery and inquiry. They also

wished to find the
They were also interested inmotivating device.

finding

s;fifteen years.

instructors role then was to moderate the dis-Theinforcoation.

challenge the students but he did not give any

direct answers

of this study shoved that the students were able
The students

independent and they began to question the

The results
in the process of inquiry and discovery.

public High School students whose average age was 
(196^+) supplied partial material

to participate 
became increasingly

as a

the stimulus fell somewhere in between.

with practice.
should snend more time on teaching s'cudent^ now no learn concepts , 
how the subject natter to be learnt is organized and the principle

r-;=condary material with intelligent doubt, as well as authority ox oc'-'-

and the group that was given information about the structure of

in the fo-m of .^t, Music, Literature, poems and architecture in 
the classroom and challenged the students to .rather the missing

a group of students 
capable of participating in

extent to which discovery .method, of teaching

that received the leasr information had the poorest perfoimiance
on the focusing strategy had best performance, while the group

cussions and to
to questions.

operates
out how historical material co’uld be used to prompt students 

to study independently and accuire skills in learning. The subjects

were 35 Chicago
Massail and Zevin
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Massailsideas which were carefully defended.
by discovery had a

highly motivating effect on students. This was deiaonstrated by
While

uowever, thislibrary resources (Massails and Zevin, 1964).
limited in that there was no control group and thestudy is

sample of 35 students is also rather limited.

Tn the field of nursing there have been some attempts to

■ utilize ideas from educational psychology research in order to
Tornyay £1963) did a studythe qaulity of nursing.improve

whose purpose
discovery was superior

The subjects were 65increasing problem solving skills.
students at San Francisco State College and thesecond year

material to be learnt included the concepts of homeostasis and
The test, whichmechanism.how

isced of simulated patient care problems, was introducedcons
Theby a brief description of

randomly divided into six groups three of whichsubjects were
experimental and the other three controls.were

The students were asked not to discuss the classroom

to minimize the contamination. The groups

were
The experimentto minimize the Hawthorne effect.group

and Zevin £1564) also found that teaching
proposing new

so as

to learning by lecture method in

procedures so as
not told whether or not they were in the experimental

was to determine whether or not learning by

the study was going on, there was an intensive utilization of
students’ involvement with the material to be learned.

the body maintains the balancing

a patient and his health problem.
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took place over a two week period of 90 minutes daily sessions.

The results showed that the students who learnt by discovery

solved the unfamiliar problems better than students who learnt by
lecture method.

difference between students with different academic aptitude who
learnt by discovery CTornyay, 1968).

Another study done by Brown (1968), attempted to see how

students who were required to-look for their own information
would compare with students who were taught by conventional

lecture method at State Board Examination. The subjects were
50 students who had indicated a sincere interest in nursing.
The material to be learnt was theory on child psychology, anojgrowth

and development from birth to sixteen years. The teachers told

the students that.they would not be graded for material learnt

The subject

Two of
the groups were e:<perimental groups and the other two were

The experimental groups were given problemscontrol groups.

For each problem a bibliograpny was provided andtheir own.
students were encouraged to share information in the seminars.

The instructor

The source of material included text books,discussion-leader-

in this unit.

and they were required to find solutions to these problems on

their desire to learn more about the child’s care.

a resource person and served as awas always available as

were divided into four groups ot 11 to 14 students.

Therefore, the only motivating factor would be

group discussions and pannel discussions.

However, there was no statistically significant
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governicen’bal pamphlets, reference books, as veil as any other
relevant article that the student could find in any of professional

The conxrol groups were taughtmagazines and daily papers.
theA Dost test was done at the completion ofby lecture method.

course.

The results shoved that there was no significant difference
in the level of achievement between the experimental and control

However, the experimental group indicated that they spentgroups.
more
Many of the subjects in the experimental group also indicated that

6o% statedthey had found the study more interesting and challenging.
that they had been willing to use more than one resource material
and they had felt free to disagree with their classmates and their
instructor because they had prepared prior to attending classes

This seems to indicate an increased motivation in learning(Brown 1966).
which would agree with Hersh’s (1958 and 1962) experimental findings

discussed above•

In snwmary,research findings reviewed above seem to indicate
that discovery method of learning is more effective in motivating
students to pursue the learning task, independently. If the student
is sufficiently motivated he then persues the studies autonoumously
beyond the formal period of learning. As a result of his added
experience the learner remembers what he learns longer and

effectively (Kersh 1962).transfers it to other situations more

time studying than they had done in the previous courses.
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The literature that has been reviewed also tends to indicate

that there is an optimal amount and type of information that

should receive during the learning process for thethe students
and most effective learning to take place. This ismost efficient

(1958 and 1962) Craig’s (1956) Kittel’s

(1967) findings.

demonstrated that some direction or inter-

This

and ability to discover.retention
medium between independent discovery (no

information
Some

along
to learnmotivation

situations effectively. Learninglonger
has alsoby discovery

skills (Kersh and Wittrock, 1962).problem

Sincesetting.
of the American students, and the studentsfrom thatbackground
different cultural background from that ofin Kenya

the American
would benefit in the same way still remains. Thusnurses

also have a
students, the question of whether or not the student

(1957) Kornerich's

learning.
with the effectiveness of discovery process in promoting 

autonomously and to retain what is learnt

and transfer it to new
been found to be effective in promoting

Thus guided discovery, seems

solving
Hox^zcver, all of these studies were done in an American 

the students in Kenya have a different educational

supported by Kersh’s
(1969) and Klaismeir’s

Their experiments 
mediate amounts of direction or guidance aids discovery, 

is called Guided jjiscovery (Craig 1956). Informing the learner 

of the form of the underlying principle promotes transfer,

to offer a happy
given) and highly directed learning, like programmed 

efficiency of directed -earning is maintained

in Kenya
't is important to do some studies here in Kenya to establish whether
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not the student nurses, who learn by discovery would retainor
and transfer better, than student nurses who learn bymore

do a study here inIt is also important tolecture method.
to demonstrate, whether or not the student nurses whoKenya,

learn by discovery, would be motivated to learn more on their
students who learn by lecture method.

s

I

own, than
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CHAPTER III

METHOD

The study was done at Kenyatta National Hospital School of
The subjects were 130 first year students who were dividedNursing*

The two groups represented two different intakes -

one group
The learning taskthat came in May learnt by lecture method-

A pretest was given

three• to both groups
statistically significant difference betweenthere was noshowed that.

their knowledge of the principle of ecological balance.
required to discover how the principle ofof students was

the development of Immunity and how the

of, satisfaction and frustration of basicworks in the processprinciple
caught by lecture method how the principle ofneeds.

of basic needs.

Each learning session lastedthe last learning session.weeks after
90 minutes each, while the post tests were allowed a

The students were asked to keep a timeeach.

schedule from
scheduled the instructor worked out the amount of time eachFrom the time

The amount of time each student spentto

into two groups.
that came in January and the other group which came in May.

One group 
ecological balance works in

period of 60 minutes
the day when the pretest

student spent studying
the treatment.

ecological
satisfaction and frustration

weeks but post tests were done 3 days, 3 weeks and 6

was done to the end of the study.

The study took place over

on his own prior to exposure to the treatment and

The other group was
balance works in development of immunity and in the process of

on his own was

for a period of

The group 
consisted of the principle of ecological balance, 

days before the learning session and the result

the two groups in

a period of two

after exposure
used as a indication of his motivation to learn independently.
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discovery method of learning and lecture method of learning). dependent
variable is the effect of method of study on the retention, transfer and

the motivation to learn independently.

Kenyan student nurses who learn by discovery will be1.Hypotheses;
superior in transfer than students who learn by lecture

method.

The student nurses who learn by discovery will be superior2.
in retention than those who le’arn by lecture method.

3.
time studying

(See Appendix

The material to be learnt included the principle ofMaterials
(see appendix IV for details of the content) and

how the principle

needs.
The students in bothstudents normally have classes-Hospital where

classroom and both groups sat in rows facing the

had fitted blackboard, a table and a chairinstructor.

to be learnt
the sameevaluation was

The classroom
Except for the method of presentation of the material

Independent variable in this study is the method of study (i.e.

The student nurses who learn by discovery will spend more
on their own than students who learn by lecture

X for definition of recall, transfer and motivation)

The classroom was

for the instructor.
everything else including pretest, questions and post learning 

for all subjects. Students were to take notes on

Lmunicy and in Che process of satisfaction and frustration of basic 
at the School of Nursing Kenyatta National

groups used the same

ecological balance*
f ecological balance works in the process of
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individual basis.
minimuni and equated for both groups.

Subjects
National Hospital,Most of these stuuent were girls butNursing 3 Kenyatta

at least six boys of about ths sama age as the girl*in each class there were
Each group representeddivided into two equal groups.The subjects were

that was admitted in January learnt byThe group
that came in May learnt by lecture method.

Different intakes were
Such control

difficult to control informal discussionswould be

The two groups

were otherwise equated on
in six of the subjects. The scores of

school
those who missed any

over aTheProcedure
three days, 3post tests done

(see appendix Itaught both groupsThe samesession.
The same experimenter also did all

for details of the
the evaluations of both groups.

sessions besides one

participation
Post learning tests were

in the study.
allowed 60 minutes each.

session on
Each of these sessions

pretesting and explanation about their 
lasted 90 minutes.

discovery whereas the group
used in this study so

in the end each group had about 45 subjects.
two week period with the three

a separate intake.

analysis, therefore,
study took place

weeks and 6 weeks after the last leaning

Noise from extrenous sources was kept at a

as to minimize exchange of

certificate examination
the learning session were not included in the

is necessary because

The subjeers were 130 first year students from the School of

after classes and it
related to their learning experiences (Tonyay, 1968).

such variables as performance in the final

information between groups receiving different treatments.
Student nurses have a lot of informal interactions

experimenter 
instructions)•

All together the students had 3 learning
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On Che 1st session (90 minutes) a pretest was givenPretest Session:
to determine the level of their existing knowledge on the material

that had to be covered (see Appendix II for a sample of pretest
On Chis session Che insCructor also explained

a sCudy so as toto
determine Che advantages and disadvantages of using different methods

The students were also informed of what they would beof learning
and do (see Appendix I for instructions). They wereexpected to learn

schedule of all their activities for twentyalso asked to keep a time
The objective ofeach day for the duration of the study.four hours

spent studying

First Learning
which lasted 90 minutes the students werethe second sessionOn

to discover the principle of ecological

To help them

achieve this
and the concept of and their

guiding questions (see Appendix III for details)the students written
encouraged to ask questions although directand the students were

were not given. At the end of the session

asked tostudents were
have discovered the principle of ecologicalsaid toA student was
the expected answer or was otherwise rated inbalance

with the

Discovery Group:
Session:(3 days after pretest)

assisted by the instructor
IV for details of the principle).

if she/he gave
scheme of marking (see Appendix VII for details of.

their questions
hand- in the answers to the guiding questions.

balance (see Appendix
the students were encouraged by the instructor to discuss

The instructor then gave

so as

questions and answers).
the students that they were participating in

accordance
the expected answers).

’’organism”their concept of "environment”
Appendix IV for details).

answers to

schedule was to find out how much time each studentkeeping a time
during his/her own free time.
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(5 days after pretest)Second Learning Session:

introduced by stating that the principle ofThis session was
different problems and the

The students

were
Guiding questions

III. for details) •

At the endtobut direct answers

A stadent was saidto

to have
in the development

VIII forCsee Appendix
C8 days after pretest^Session*Third Learning

the second learning session, was introduced
of ecological balance was applicable

and theto
frustration

A

said to havestudent was
satisfactionworks in

the environment forwritingshe
needs.of his basicsupply

provided to all the students
reference

Csee Append!

then asked to work out
the development of immunity.

expected answers)■

gical balance works in 
were given Csee Appendix

told that they were free to ask any questions

balance
could state in

was explained to

ecological balance was applicable to
of development of immunity was given.

individually how the principle of ecolo-

of basic
the students (see Appendix III for details), 

discovered how the principle of ecological 
and frustration of basic needs, when

that man depends on

At the end

of the learning session the students were
the guiding questions.

of ecological balance works
written answers

discovered how the principle
of immunity if she/he had the expected answer

of this learning session a bibliography ;or the

as in

on the material learnt was 
X V for details).

This session, 
that, the principle

specific nroblem of satistaction and
The concept of basic needs

by stating
different problems

needs was given.

The students were
their questions were not given.

asked to hand in their
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Lecture Grouu

C3 days after pretest)First Learning Session

On the second session which lasted 90 minutes, the students

were given a lecture on principle of ecological balance Csee

Appendix IV for content of the lecture). Students were allowed

to ask questions during the lecture and direct answers were given

Csee Appendix I for instructions).to the students.

C5 days after pretest)Second Learning Session

This session was introduced to the lecture group in the same

(see Appendix I for instructions)way as for Discovery Group I

After introduction a lecture on development of immunity was given

(see Appendix IV for content).

Third Learning Session: (8 days after pretest)

Introduction for lecture group was the same as that for the

(see Appendix 1 for details of instructions).Discovery Group

After the introduction. a lecture-on the process of satisfaction
and frustration of basic needs was given (see Appendix IV for
details of content)^

was

the Lecture Group Csee Appendix V for details).
Evaluation:

Cl) 3 days after the last learning session a post test for immediate

recall and transfer was done for both (see post test questionsgroups
for details. Appendix VI). The recall tests consisted of asking the
subj ects to recall the material that they had learnt in the class. The

tests consisted of simulated health problems that required thetransfer

students to apply the principle of ecological balance in solving the

At the end of this learning session, the bibliography that 
given the Discovery Group was also provided to all the students in
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3 weeks after the last learning session a post test was(2)
(see Appendix VI)retention and transferdone to measure

6 weeks after the last learning session a post test was(3)
and transfer Csee Appendix VII for details)done to measure retention

To evaluate motivation C.a) students were asked to keepC4)
for the whole duration of the experiment. The'a time schedule

informed that the instructor was interested instudents were only
The purpose of keeping afor the whole period.all their activities

how much time they spent studying on theirto seetime schedule was
Students were asked to fill(b)I on instruction)Csee Appendixown

(seetheir attitude towards learningto see
6 weeks after last learning session.Appendix VIII)

rencountered:Pr ob 1 ems
encountered in this study was that thethat wasThe main problem
scheduled throughout the day- Therefore,lecturesstudents had too many

the amount of time theylimited in terms ofwere verythe subjects
and practicing what they had learnt on theirto learningcould devote

In Chisown.
the resultsinfluenced

t

study Chis is-taken as a limitation which could have 
of the evaluation tests-

questionnaire items
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CHAPTER IV

RESULTS

The pretest results are presented in Table 1 andPretest:
Figure 1. The mean for Discovery Group was found to be 2.1
while the Lecture Group’s mean was-found to be 1.95.

See Table 1 and Figure 1

Generally none of the pre-lecture and pre-discovery method

students could express in writing their understanding of the
principle of ecological balance, and only very few could express
in writing their understanding of the related concepts at pretest.
No student gave the expected answer when asked what "health It is

or what
the scheme of marking). The highest score at pretest was 5

while the possible maximum was 20. Most of the candidates in
both groups scored zero at pretest, because they did not give
the expected answers to any of the questions.

significant difference between the two groups at .05 level of
significance.

These results are taken to mean that before the student

were exposed to the two different methods of learning there

significant difference between the two groups in the

group with those of the Lecturer

was no

group, but there was no

"disease"

A t test was done to compare the mean scores of Discovery

is (see Appendix VII for expected answers and
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Table 1: Mean Retention Scores of Pretest and Post tests done 3 days.
3 weeks and 6 weeks after the last learning session.

6 weeks3 days 3 weeksPretest

X X XX

9.H811.57 7.0232.1Discovery
0.55

8.i*5510.9 5.7051.95Lecture

at df 86 is 1.-671

*3.157 -

■^95

*' ^.745

"95

Statistically Significant.

"95"95

Critical t^^
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The results alsolearnt.
in both groups.that existed was very low,

Recall
As Figure 1 and Table 1,

test
for the Discovery Group was 11.57

while the mean score

A t test was
There was no■ groups.

the mean scores

of the principle
this difference did not

(see Table 1)signicance

done
wasfor the discovery groupscore

of the difference betweenA t test8.455.wasthe
statistically significant.found to bethe two means was

done to compare 
statistically significant difference in

.05 level of significance.

last learning session^
session showed that the mean

level of the existing knowledge of the principle that had to be 
indicate that the level of knowledge

the 'last learning session:
done three days after the last learning

The results of a test

demonstrated that generally
of the ecological balance had risen as a result 

reach statistical

the mean scores of the two

"Lecture Group"

3 weeks after the
3 weeks after the last learning

9.48 but the mean score for

session showed that mean score
for the Lecture Group was 10.9.

of the two groups at

A comparison of the performance of the subjects at pretest 
after the last learning session

of the treatment but

3 days after 
shows the results of a

and their performance 3 days
the students’ level of understanding
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Therefore, although there was no significant difference

between the mean scores of the two groups in a test done three

days after the last learning session. 3 weeks after the last

was found to be superiorlearning session the

to the

inspection of Fig. 1 and Table 1 shows that.However,
the level of performance is lower three weeks after

three days after the last learning session. This is observed

to be so for both groups.

session: The mean score of the

while the mean score ofDiscovery Group was
5.705.the Lecture Group was

significant.statistically

the results of the performance at 6 weeks after theWhen
last learning session are compared with the results of the test

and 3 weeks after the last learning session it is

remained superior

Lecture Group, 3 weeks and 6 weeks after the last learningto
session, the performance at 6 weeks continued to be lower than

perforwanre 3 days and 3 weeks after the last learningthe
session for both groups.

test was done to compare the mean difference between theA t-
The results showed thatGroup and the Lecture Group.Discovery

6 Tjpeks after the last learning

found to be 7.023

generally, 
the last learning session than the performance of the subjects

’’Lecture Group"-

done 3 days 
observed that although the. "Discovery Group"

"Discovery Group"

A t test found this difference to be
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level, between the means of two groups, 6 weeks after the last

learning session.

Transfer

3 days after the last learning

the mean score of the Discovery Group was 5.27 butsession

for

2 and Figure 2Table

test was done to compare the mean schore of the two groupsA t
results showed that there was no statistically significantand the

between the mean scores of the Discovery Group and thedifference
. three days after the last learning session.

after the last learning session: On a transfer test done3 weeks
the last learning session the mean score for the3 weeks after

found to be 8.00 while the mean score for theDiscovery Group was
found to be 6.59 (See Table 2 >.

of the Discovery Group and that of the Lecturethe mean score
,05 level of significance.

the Discovery Group was found to be superior in transfer.

Thus although there was no

3 days after the last learning session: The results of transfer

there was a statistically significant difference, at the 0.5

’’Lecture Group”

Group at 
statistically significant difference in transfer, 3 days after

Lecture Group was
A t test found statistically significznt difference between

the last learning session, 3 weeks after the last learning session.

the Lecture Group it was 5.63. (See Table . 2- and Fig. 2)

tests are shwon in Table 2..
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Mean Transfer Scores obtained, 3 days, 3 weeks and 6 weeksTable 2 :

after the last learning session.

6 weeks• 3 weeks*3 days

XXX

6.9557.9555-273Discovery

.332

6.591 5.7055.628Lecture

at df 85 is 1.671

*1.989

S5^95 ^95

Critical t^^

*1.725 -

statistically Significant



2Fig-

t;t . u
! .,1

Mean scores on post“Leaxning transfer tests
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The mean score of the

found toDiscovery Group was
and Fig. 2).be 5.705 (see Table 2toLecture Group

if there was a

showed that there was aof the two groupsbetween the mean scores
between the mean score ofstatistically

Lecture GroupDiscovery Groupthe
That is, the Discovery Group

at .05
in transfer towa.i superior

SuTninary of Results.

statistically
The results

Discovery and Lecture groups inbetweendifference

transfer 3 days after the last- andtheir
statistically significant

learning session-
andthe mean scoredifference between

and transfer tests done 3both recallonthe
6 weeks afterweeks and

test:
Results of

the motivationDiscovery Group onfor the
score for58.3 while the meanfound to bequestionnaire was

A t test done to seebe 37.8.found tothe Lecture
between the mean scores

if there was

level of significance.
the Lecture Group.

suggested

significant
level of retention 

However, there was a

of the Discovery Group

fbeMotivatigH

significant difference

that there was no

was found

A t test done to see

a significant difference

the last learning session.

significant difference
and the mean score of the

The mean score

Group was

6 weeks after the last learning session:
be 6.96 while the mean score of the

Lecture Group



- 47 -

of the two groups showed that there, was no significant
difference between the mean scores of the two groups at .05

level of significance.

for details3See Table

of the finding that the discovery group wasBecause
in motivation to lecture group another test was done to

contribute to the increased motivation and that theactually
which was superior in motivation was not already highly

Therefore, for this purpose, •
the study were divided

The students who spent 3 or more hours studying

classified as being highly motivated. Those who spent lesswere

after the pretest
were: CD Highly motivated discovery group.

consisting of
the first three days of the study and they learnttheir own inon

The low motivation discovery group consistedC2)by discovery.
less than 3 hours per day studying on their

own in

C4) The

into four groups.
the first three days after the pretest session

group 
motivated before learning started.

The resulting groups
subjects who spent 3 hours or caore per day learning

than three hours'a day studying
session were regarded as low in motivation.

all the subjects that participated in

superior
test the post-hoc hypothesis that the discovery method did

of subjects who spent
the first 3 days of the study and they learnt by discovery.

on their own in the first 3 days

3 days of the s

(3) The high motivation lecture group was composed of subjects who

on their own in

spent 3 hours or more per day studying on their own in the first 

tudy and they learnt by lecture method.
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Results of Motivation3Table

s t

8.358.3Discovery --

4.328

1437.8Lecture

1.658Critical ^5

ji

at 96 df «
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low motivation lecture group x^ere those who spent less than three
hours per day studying on their oX'Tn and they learnt by lecture

Each group consisted of 20 subjects.method.

tests was done.

for details of ResultsSee Table 4

was no
the four groups Csee Appendix IX).

was
that learnt
method, was

I'i

of motivation, 
different methods of learning.

The results of the analysis of variance indicate that, there 
statistically significant difference in the level of

motivation, in
would seem that, the difference in the level of motivation that 

observed, after the learning experience, between the group 
by discovery and the group that learnt by lecture 
due to the method of learning, rather than the level

that already existed before the subjects were

Therefore, it

exposed to

Analysis of variance of the scores obtained on the motivation
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Analysis of Variance On Motivation ScoresTable U

df • Mean SquareSum ofSource of Variation
Squares

4 154.72618.86Between Groups

96 140.5013487.53Within Groups

142.499914106.39Total

1.11F
2.53.05Critical F at I

V

*

4-
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CHAPTER V

DISCUSSION

that the objective of this study was to

demonstrate whether or
than learning by lecture method.their own

The study also
would recall morelearnt by discovery

lecture method.that learnt bythan the group

of the principleunderstanding

Bothof theunderstandingwriting his
of the level of their knowledgein terms

after theThree days
was

itKersh (1962) nor doesdoes not supportThis resultsignificant.
would be superior to

conform to the hypothesis
It will bein retention.the lecture group

between discovery

test given 3 days after the

somethat at the end

is that the discovery group 
recalled that Kersh (196t:.)

of the discovery group
inference was not statistically

It will be recalled
not learning by discovery would motivate the

that>the mean score
of the lecture group, but the

and directed group on a

mean score

last learning session a test of recall showed, 
slightly higher than the

4. ' in either group gave the expected answers when In fact no student in eitne. &
nrinciple of ecological balance.

found significant differences
last learning session.

of the principle of

groups were thereiore eg.ual
ecological balance at pretest.

students to learn more on
aimed at demonstrating‘whether or not the group that 

and transfer -more effectively

entirely surprising because there is evidence
of the students had not ye1

The pretest data presented in Fig. I suggest that before the 
two groups were exposed to different learning methods their level of 

of ecological balance was eq.ually low.

The present results are not 
of the last learning session.
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discovered the principle of ecological balance and this lowered the

Another possible
students in American institutions

interspersed with many restKersh

what they
afterlectures scheduled one

could studythe evenings in, which they
what they had learnt during the day.

Therefore,
in which toneeded more days

with whomthan studentstheir own
after the last learning session3 weeksthe case because

demonstrated
finding which supports that of Kersha
the hypothesis that the discovery group

lecture group.would be superior

wasdiscovery group
discovery

of achievement and remembered
they

what they learnt
with the observations made in this studyto agreeseems

answers given by the students

T-iat is.

■ (1962) and which also
to the

periods to allow the
have learnt on their own,

the other, and as a result they had only

that Kersh
of differences

students were sufficiently motivated

explanation'for this inconsistency is that unlike 
of learning such as the one in which

(1962) offered for the superiority of the 
in levels of motivation.

(1962) worked and where lectures are 
students to study in the libraries and practice

the students in this study had

autonomously»

and 6 weeks
that they were.significantly superior

study and practice what they had learnt on
Kersh was working. This seems to be

short periods of time in
independently and practice

it is possible that the students in this study probably

According to Kersh 
hence they continued the 

beyond

the discovery group 
to the lecture group in recall.

mean score of the discovery group on retention test.

This explanation

conforms to

(1962), the
• ,r nr-ncess and practiced what they had learnt learning procc

f mal period of learning and as a result of this

. -aised their level 
added experience tne?

Kersh, (1962).longer, Kersn,

The explanation
in terms
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indicated that they spent more time studyingwho learnt hy discovery
during their spare time,

for more informationpractising what they
that learnt by lecture method.literature than the groupfrom the

transfer were veiy similarThe results
of the recall tests.to the results

of the discovery group wassession> the mean scorethe last learning
hut this difference

This finding is not consistent
did not reacn

does it

for this findingAs in the results for
students in theof the

during the learning

difference.
sessions, and this

further, as

recall tests, one
with the pre^zious

many lectures
xime

other learningtheir own as is

1
needed more days in which to

practice and study more

recall the explanation
discovery group had not

of the test done to measure
As fig. Il shows, three days after

the material covered in the learning sessions.
Thus it would seem that the

slightly higher -than the mean score 
statistical significance.

conform to the hypothesis that the

a result they

seems to be that some
discovered the principle of ecological balance

lack, of signiiicant

than the students in the lecture group.
student who learnt by discovery in this study were also more highly 

and therefore^ they spent more time

institutions such as
As a result the students in this study probably

on their own, before the effect of their

of. the lecture group.

1 , hP ,m>-rior' to the lecture group in transfer, discovery group would oe superior

could account xor
a= mentioned in the discussion of between the two groups, rurther, a., sun.

of the possible explanations for this inconsistency 
findings is than the students in this study had too 

the whole week, and asscheduled throughout the day for
during the day in which to

with that of Kersh (19o2) nor

motivated to learn on their own
had learnt and looked up

practice and study on
in the University that

did not have much spare
usual in many

Kersh (1962) was working.
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The urguments used to support this explanation for recall

differences could also be used here because the results of .the

transfer tests given 3 weeks and 6 weeks after the last learning
Thissession

the
to the lecture group.

be explained in terms of higher moti­

vation.

the discovery group
the learners a statement

ensures "that the learners

demonstrated that subjects

•r-

transfer.
to this study

showed that the mean scorequestionnaire

the underlying principle.
study received information about

this information promoted

showed higher mean scores for the discovery group.

finding is in agreement with Kersh’s (1962) findings and with 
hypothesis that discovery group would be superior in transfer 

As Kersh (1962) suggested, the superiority

Kersh’s (1962) explanation is also applicable 

indicated earlier, the results of the motivation 
of the discovery group

can be urgued that

because, as

of the discovery group can
That is, if the students are sufficiently motivated, 

and studying on their own, and as

to direct his future discovery , p 
benefit from direction given about 

Therefore since the subjects in this 
the underlying principle, it 

their retention and

they will’ continue practicing
a result of their practice they will transfer what they have 
learnt more effectively. It can be urgued Chat the subjects in 

benefit from the information that giving 
of the general principles to be learnt 
have adequate background of knowledge 

.234. Kittel C1957) also
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of the lecture group.the mean score
group spent more time studyingthat the discoveryThis meant

covered in this study, than the lecturematerial, that was
also expressed more positive

this study
finding could beThis
learnt by discoverythat

that learnt by lecture method.

that studentsdemonstrated
in oneindependently

in other courses.they had donethantheir ox^m

, however, did'not establish
The above

was the
whether

retention and transfer
hoc tests were done.

recalled
to demonstratenecessary

whether it existed before thediscoverylearning byof
treatment.

The discovery group
the material that was covered in

explanations
of the discovery group

than the group
interpreted to mean that the group

critical

ft became
motivation actually was the result

that in attempt to establish

or not

was superior to

course spent more time studying on

consequently further post performance.

this relationship
the higher

was more motivated to learn on

their own than the group
This is also supported by Brown's C1968) study which 

who were expected to learn

It -will be

the motivation
factor underlying superior

or whether

group.
attitude towards learning

that learnt by lecture method.
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The result of the post-hoc test designed to compare the

pre-treatment motivation as measured by the time each student
spent studying on his own before exposure to different learning
methods showed that there was no statistically significant
difference between the discovery and the lecture group in the
amoxmt of time spent in private study before exposure to the two

Therefore, the difference in the level of motivationtreatments.
observed could only be attributed to the difference inthat was

Consenquently, the conclusion is justified-

motivating

theThe

to continuein rural areas.nurses
learning on their own long

them all the material that they will
Further, learning

nursing practice.

typically found in the clinical setting. 
»

student nurses in this country
discussed earlier, it is important for

the learning methods.
• that the discovery method is superior to the lecture method in 

the student nurses to learn more on their own.

important because as
expecially those who practice

after their training is’ ended because

by discovery is also positively 
transfer of material learned, and these are assets in effective

finding that learning by discovery does motivate
to learn on their own, is very

Although the findings of this study relate specifically 
tp specific learning and retention conditions, it is interesting 

the effects, would still be found if testing

no formal training will give
need so as to continue practising effectively.

correlated with retention and

to ask whether
conditions were manipulated somewhat to conform to what is

For example, further
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studies could be addressed to the question of whether prolonging

of retention and transfer.

Further it would be interesting to ask whether differences
of a greater magnitude would be achieved if students were allowed
more free time in which to study on their own.

Regarding the effectiveness of transfer, studies could
also be done in which transfer of the material learnt is measured
in. the clinical setting. This is more appropriate measure because
ultimately the criteria for measuring effectiveness of the learning
experience for the nurses is in the nurse’s ability to apply what

learnt in the clinical area.is

in which the evaluation of student’s ability to recall and transfer

measured in the clinical area. It would also be important ifis
studies were done to investigate whether

effect of learning by discovery would be sustained over a long

period of time.

or not the motivating

However, it seems important that other studies be devised

the period of learning sessions would be more effective in terms
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Iappendix

VKRBAL INSTHUCTIOnS

Instruct ions for thg first. s-sssion

exact wording of the instructions for the various

groups

"Youinformation;"
and disadvantages of learning using different

to cover will he treatedThemethods.
material that youlike any other

end of the three months. Youat the

are
The actual format

of recording your
format is drawn on

remarkactivitytime
Respiratory systemstudj' in my room5a.m.-6a.m.

shower 3= dressing up6a.m."Ta.m.
3rea:-:fast'Ta.m.-T.30a.m.

walked to class7.30a.m.-6a.m.
classes8a.m."12.30p.ni.
Lunch12.30-1.30 p.m.

Listened to Radioin my roomRelaxed1.30-1.^5 p.m-

General discussion 
with friends

Discussed Immunity 
with friends

10th May 19T7
■ rr

the time for assessment comes
schedule of all your activities inrequired to keep a time

for the duration of the study.
important hut a suggested

find out the advantages
material that you are going

learnt from other instructors when

sample of a

Although the
cannot be reproduced here, generally they conveyed the following 

will he participating in a study whose aim is to

, , each studentis_ dailjr,ActivitiesTable showing sucsesteu format of .,,ecorb^--- ----

twenty four hours

activities is not very 
black board".
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activity remarktime10th May 197T

walked to classl.U5“2p.m.
2-U.30 classes

U.3O-5p*m* Tea

7-8p.m. supper
study in library8-lOp.m.

sleeping10-5p«ni.

have a few quest irons here, try andInstruct ions for Pre~test:
not sure jrast put the answeranswer all of them, even when you are

Questixons were then giventhe most appropriate".that you think is
test quetstions)(See Appendix II for Preto the students

"Ycru are going to

learn about the principle of

you will see how the principle

understond by the concept

’organism’,of ’environment*.
(See Appendix IVclarified what thesethe instructor then

different fromfor Discovery Group wereFrom here instructions

those of the Lecture Group.

Di s coyery GroupJ
of ecologicalprijnciple

Students were
followswere as

ecological balance today and later 
is applicable to diifferent situations

[ General discussion 
with friends

"Try and answer

on content)

that affect .health"

After their verbalization

Instructions for the First Learning t^'.-sion.

given guiding questions on
. balance (See Appendix. HI) and verbal instructions 

these questions but. since this is tot an examination

I socialization of a
■ child_____i1if________________________

’’First I would like to hear What you

’ecology'.

concepts imply.
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Ins"tru.ctions for Second^ Learning SsssicnJ
"The principle of ecological "balance which you learnt in the

session is applicable to different situations for example.previous
But first I would like to hearin the development of i

tne instructor

Guiding questions

were then given
follows:instructions v’ere as

since this is not an
i the instructor

"The principle
in theFor example,situations.

Butneeds.

their ideas.

airmust have food.
factors that are

time to name some
blackboard by

examples like

this istold "sincestudents were
At the

the

Can you tell me 
necessary in

order to survive •

love" and these were

exsmin.<tion you should feel free to ask any 

will be available to answer your questions^

immun i ty •

to measles after the
(See Appendix III.)

"Try and answer these questions but

first I would like

Students were given

of ecological balance is applicable to different 

satisfaction and frustration of basic

of food,water and air to show that, 

to survive.

iar-’*ipd “h** concent of 'Basic need' Instructor unen clar—i

as in the previous session the

"an individual

concept of basic needs .

then said ,"Therefore, an
first attack of measles."

questions and

Tnstructions for Third.IsarnisS.Session:

what you understand by the concept of '
of the concept of immunity using measles as an example,

individual becomes 'inmune' or 'unsusceptible'

the instructor.
end of this session

• c if ther- are things that we have 
end of the learning sessions.

to see me about it either

some of the social

to hear wnat you understand by the 
time to verbalize

immunity’. 'After clarification

The students were
written on the

by using the example
and water so as

and psychological
then given
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are not expectedtime when yousmall groups any
attention is also drawn to theYourto he attending other classes.

of more information ona source
references in the

the subjects that have been

Lecture Group

for theInstructions
Discoveryof thethe same as those

InstTTTC-tions for the

for theInstructions
guiding questions

but

the

about the principle of
told'”group were about it hut you

ecological balance. (See Appendix
q_uestion3

can stop me

IV for content

Instruccicns in the
ecologicalof

the development

development ’’You are

s or'make any
allowed to

the lecture’’.

Instructions in the process
balance

of
I

and
needs” (See

details)fli Y tV for

is applicable

shall now give you

of the Discovery Group
that followed.

ecological

of basic needs.

of basic

of immunity”.

interrupt and

flnnian

and ask any

of the Lecture)

of satisfaction

satisfaction

individually or as

a lecture

first Learnina-§es32^:

for Third Learaina-Sgg-S^

first learning' sessionvera similar to that 

instead of being given

students in the lecture

a lecture on

a lecture on
"The principle

of immunity.
(See Appendix IVfor details 

ask question

fo^^^h^Jeccnilearnin^S^M^

balance is applicable

first session which included pre test was

Group.

bihiography as
covered”.

I shall give you 
during the lecture .

and the instructions
"We shall now talk

"The principle
frustration

and frustration

I shall.give you
of content).

comments during
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PRETEST FTTH SCHF>T: OF yAP.KTNG

Prineiple of Ecological'Balance:1.
What is Health?A.
A state of maintenance of optimal balance between(a)
environmental factors' and organism.

(b)
GoodCc)

(d) Constant
State of equilibrium.(e)
State of Homoestasis.(f)

Anything else no marksof a,b,c,d,e, or f.2.marks for any
What is disease?B.
(a)
(b)

(c)
survival in the environment.

Maladjustment.(d)
and body cells.

(e)
Disequilibrium..(f)
Poor adjustment.Cg) else no marks.Anythingor g.2 marks for any

the determinantsWhat areC.

(a) factors e.g.stateHost factors: e.g.(b)
Susceptibility.of man,Age, Resistance -J

of a,b,c,d,e,f,
of disease?

Alteration of living tissues.

of living tissues.

Expression of favourable ecological balance.

CWell) (Proper) adjustment to the environment, 

living inspite of changing variables.

Conflict between environmental factors

I

Agents: e.g. virulence environmental stimuli., 

of health genetic

Pathological alteration
Change in living tissues that jeopardizes their

APPENDIX IT
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Environmental condition e.g. overcroTjdingCc)
1 mark total 3 marksEach of a,b, and c get

Total 3 marks

balance works to determine healthDescribe how ecologicalD.
status of man.

is a function of heredity andMan’s health statusCa)

Man’s health statusCb)

Qc}

factorsenvironmental
environmental factors.It depends on(d)

how manIt depends onCe)

or e.2 marks for

Immuni ty2.
What is Immunity•A.
(a)

(b)

clinical overt illness.Ability to remain(c)
clinical illness.Ability to resistCd)

What is Antigen?B. of antibodies.formationthat initiates(a)

effects of his environment.
= f. Cganetic

specific antigen.
limits effects

Mention of any example gets’ 1 mark.
(Total for the c^uestion 6 marks).

man + total effects

ajbjCjdj

of the environment).
Man’s health status is determined by interaction of 

and genetic factors.

of invading agent.
free of

body’s response to
utilizes or eliminates or con-

verts what is available in the environinent.

that prevents or

Anything else no marks.

Physiological state

An’invading agent
(b) Agent that stimulates imtnine response.

* _ ♦- nf

Unsusceptibility to
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substance that stimulates formation of protectiveForeign(d)
immunity.

Anything else no marks

C.
(a)

(b)
(c)

b or c.2 marks for a.
Tmmunity to

The bodyWhen an Antigen(a)
These Antibodies protectAntibodies.

the body.
for (a)2 marks

influence immunity?What areE.
Sex, Predecessor,Age,e.g.

Total 5 marks.
Each one

influence immunity?
What areF.
e.g.

Total 5 marks.of theseEach one
principle of ecologicaldescribe how thewordsIn your ownG.

in the
f.

(a) (i)

(ii)

(iii)

(Antigen)

.: immunity developsof immunity.
(iii) gets 1 mark.Each of (i) and (ii) and

concept of immunity.
(Antigens) enter the body 

produce antibodies.

reacts and produces

(5) host factors that 
exnosure, health status.

(5) environmental factors that may 
Weather, Place, Strength of Antigen.

will get 1 mark.

a specific disease?

What is Antibody?
A specific protein developed in response to an Antigen
A protein that combines with a specific protein (Antigen)

A protective protein
Anything else no marks

2 marks for a, b, c, or d.

body reacts, is

of these will get 1 mark.

balance apply
En-'zironmental factors

stimulated to
the interaction between the environmental factors 

and the body determine the development

How does one acq.uire
is introduced in to the body.
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understand by basic needs?(a) What do youIII
of ecological balance work(h)

in satisfaction

(See answers

How does the principle
and frustration of basic needs.

in the marking scheme Appendix VIi)
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APPENDIX LEI

- GlHPrNG QUESTIONS

I

PrincipleI.

healthy man?What is a1.

understand by disease?What do you2.

occurs,what3.
man

factorsof so manyhealthy inspiteHow does man keep4.
illness.that could causein the environment

When disease
and his environment?

of FrolQgical Balance

Tparninc Session

is happening between
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There i-S a principle of ecological balance that5.
works to determine the health status of man. How

does this principle work?

Learning Session
.unity and Body Defencesn. Principle of

child become unsusceptible to an infectiousHow does a1.
disease?

When a2.
first time

for the second time?if the organism entersWhat happens3.

this happen?Why does4.

how does he
When a child is5.

What is happening

iMJUl

immunized by vaccination
in the body?

• 2^^

become "immune?"

pathological organism enters the body for the 

what happens in the body?
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6.
may become "sick

explain this?How do youof clinical symptoms.free

balance apply in the
7.

development

SessionT.earning c'

^Asic Humanmi.
What do yo^1.

of Needs?

T-Ihat do you2.

X7ordsown his needs.In your3.
toLvironmentwith the en’

How• 4. and frustration
i

exposed to the same pathological 

x-rhile others will remain

w »u..'

of basic Needs?

Meeds
understand by a Need?

the satisfaction

organisms some

d.=. th.
of immunity?

If a group of people arc

a.., th. ptihUp'*

frustrate
satisfy 0^

balance apply
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IVappendix

CONTENT

of Ecological BalancePrinciple
Adaptation and Balancebe learned is

in such a way as
This steady state.

is sometimes is often preferred.the termcomplexprocess stabilization in which
as a process

or

etc.
ofthe maintenance itto

how forces act and

state ofback to prior
to bringcounteract This prin-cited by ManningC1939)

for it’s ownthatciple implies
outside

body.
the factors factor (Henninger, 1967X.

to opposein such a way as
how thistoThe student

Basic needs.2.

is very
homeostasis

inside it’s own

eqi ilibrium

body temperature,
osmotic pressure, 

the regulations
describing

of adaptive
, such as the automatic 

the blood, and
is maintained

the pH level in
His principle of

well as
equxlrbrlum when one of

homoestasis 

emphasized function

the one on
i.e. the principle that, all

to maintain

principle applies in maintaining

1. 'ImmunityJ

it’s own body as
a steady state

In this kind of system 
„hich determine the equilibritnn 

the variation of the

cons idered
be largely automatic

to be used are.

Principle to
i.e. the principle of Homeostasis 

to changing conditions 

internal environment.
Since in the living organisms, the

Cannon saw 
a physiochemical constant 

regulation of

learn by discovery
The example

will be expected
man’s health status.

(Cannon
the organism J

and direction in 

an unbalanced situation
(1967).
sake tries to maintain

i.e. the state
varies the system reacts

organisms react

a relatively constant 
called equilibrium;

homeostasis
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Ecological Balance

Man’s health status - f(genetic man + total effect of environ­

ment) according to Rogers (1960).

a person will posses varying component ofAt any given time.

pathology and also varying components of good health. The total

health status will be the net balance of these components (Rogers,

1960).

Unless man can obtain what is required and convert or eliminate

necessary equilibrium.
biological and social economic stress butgreat variety of physical.

likely to break dovm if exposed to physical. socialmost men are
Rogers (1960) quotesor emotional stress beyond their tolerance.

state of health depends uponSelge (1956) and says
adaptation between the impactsthe maintenance of an optimal balance or

defensive and surrender- producing events and the body’sof stress

p.164.

Thus the complex interaction that may result in illness or injury

The injury—producing agent which(1)involves three major factors.

et.

lack of which isor relative
The resistance or ausceptibility of the(2)disease.particular

refers to man moreHost,host.
of men of immediate concern.group

has been defined by fox,-
sometimes rather intangible, the excess presence

a substance living or in­

Man adapts physically and emotionally to a

"an individual’s

the immediate or proximal cause of a

specifically the particular man or

mechani sm”

al. (1970) as

animate or a force.

what is in excess he cannot maintain homeostasis or health i.e. the
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race, specific immunityHost factors therefore include age. sex.

etc. or behaviour factors that relate to habits and customs.
The term environment which embraces ail that is external toC3)

includes the physical, biologicalthe agent and the human being.

For example, when the system is inand social economic factors.

homeostasis or the equilibrium state, health is maintainedbalance,

disturbed and the pathology

within his body as a(a)man’s health status.
his mind and emotions

aThus mostmaterial agent.
basic inbalance in man’s

that areand emotional stress

Thus ’’man’s health statusconditions
function of his heredity

CRoger 1960) p.i70.effects as they act upon

Man’s health status

here refers to
II (May 1958) p.l.their environmenttheir

This expressesmaladj us tment.asassumesThus disease
between livingconflicta temporary

of the host, agent andcannot occurDisease
certain pointatenvironment

the state
of a

Disease or pathology
survival in

the same meaning
cells and environmental challenge.

that jeopardizes

material agent (b) it may act upon
of the illness is an expression of

of his external environment.
and the current and accumulated

without the convergence 
and time CMay 1558).

physiologic adaptation to multiple physical 

initiated for the most part in the

of health is more
favourable ecological balance.

’’alteration of living tissue

== f. (genetic man + total effects of 
the environment.)

but when any of the interacting factors change the balance is 
increases CFox, et. al., 1970.)

as non—

is a
his mind and body”

than mere absence of disease.

The environment seems to have two ways in which it influences

It may act upon or

Thus
It is the dynamic expression
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Health.

of dynamic rather than static

of health requires challenges or

forces of the environment

Body Defences and Irsnunity

of the mother.environment by the defences
But after birth athose which crossfoetus has are

to the existing low
(i.e.to antigensRepeated exposure

it is capable ofi.e.

initiating
stimulates1966)the The delay hypersen-

liferate
elicited and

early age.at a veryeven
baby as

aoparentbecomesimmunityBut active

If the baby

then
be rapidly

because

therefore, depends on the presence of positive assets that 
education, adequate medical services.

of antibodies pass
in the young baby.

the placenta.
with the milk to add

poorly developed.

flora he may die

number of different types
level of antibodies

is capable of eliciting 
the development

free environment) the
returned to a

Since ecosystems are always in a state

promote favourable balance e.g.

tivity reactions can be 
fresh stimuli are

Before birth the embryo is protected from many forces of the
The only antibodies the

the immune response
of protective proteins of the body i.e.

Che lymphoid system to pro­

balance, the maintenance of state 
stimuli to develop the ability of man to respond to the continuing

(Clark and MacMaban 1967).

can be made by the

If the baby is
his immunological system has to

the invading agent that

antibodies (Gayton
and to assume the well-organised form.

antibodies.

encountered
only after weaning.

remains protected from bacteria infection Ce.g. germ 

immunologic system remains 
normal bacterial

developed.
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necessary stimulus to proper

But the maturation and thedevelopment of the lymphoid system.

thymus glands in the indivi-development requires the presence of

dual the baby).

to many micro-organisms andAs the baby grows he is exposed

many foreign substances in his diet and his environment e.g. dust.

Each new stimulus actspollen and other animal and plant products.
specific immunity many of which are longtriger of

to the same antigen reinforces andlasting.

adds to the existing

the bacteria in the environment

the baby builds up an immunity to

Antibody has been

the body that combines with the

the antibodies□f protective proteins known as

Biologically
Immunity can

and Stebbins C1965) definesGoerkeof infection (Fox etc.
limits invasion and

it as

the capacity of the

Repeated exposures
level of antibodies and therefore to immunity.

be defined as Insusceptibility.
infection agent and is one result

antigen.
specific protein developed in

it invades the body (p-137), and antigen

capable of eliciting the development 

” (p. 137).

Thus because of exposure to

a new

and other environmental antigens
Because the usual reaction to a

as a

Thus exposure to entigen is a

a wide spectrum of antigens.

"the

a specific

an

antigen the next time 
invading agent that is

and oxotoxins" 
individual, when exposed

the "physiological state 

parasitism by specific etiologic agexit or
Thus immunity can be regarded as

to remain free of clinical

that prevents or
effect of specific enclon

foreign substance whether bacterial or house dust or any other

is co develop immunity to the foreign

to infection.

immunity is usually to
1970).

extraneous antigen material.
defined by Gayton (1966) as
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overt illness. Insusceptibility i.e. inanunity and susceptibility

are hardly ever obsolute states. Suffcient increase in the

virulence of the agent or the route of innoculation or a long

interval since the last antigen stimulus or a lowering of agent

resistance through stress may be sufficient to overcome the

existing resistance (Maxcy-Rosenau, 1965).

Immune response is defined as the

develope specific antibodies to an antigen stimulus involving

either invasion and multiplication of micro-organisms during

CGeorke andan infection or as a result of active immunization

The invading agenc that is capable of elicxtingStebbins 1968) .
it is capable of initiating developmentCi.e.the immune response

Che antibodies) stimulates

form.

even at a very early age.
after weaning CGayton, 1966).

Basic Needs
characteristic way

life.
satisfy his basic needs.tofrustrations

attempt to satisfy thesetheDisturbances
well as abnormal long-rangeasacute symptomsneeds may produce

antibodies can be made by the baby
But active immunity becomes apparent only

, and solves the main problems of 

^g2.iited to man s attempts andThe main problems
that he meets in trying

and conflicts in

of protective proteins of the body i.e.
and to assume the well-organized

be defined as aAdjustment of a person may 

in which he perceives, reacts to 
of life are

^’capacity of the host to

as fresh stimuli are encountered

the lymphoid system to proliferate
The delayed hypersensitivity reactions can be elicited and
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Acute symptoms may be interpreted to meanmodes of reaction.
character disturbance while long-range modes of reaction may be
referred to the behaviour of an individual who may not breakdown
under normal situations of stress, but if he is faced with threat

he would have reaction patterns similar to those of people who

break down (Maslow and Mittelmaun 1975)

satisfied.
be thwarted or blocked (frustrated)*behaviour the activity may

trials until one of

before.

This gives rise to athat blocks the
until one

Individual may be so
the obstacle that he

then observed.satisfies thenever
Shoben 1956).(Shaffer and
world out-side it’s owndeal with the

of organisms contain manyThe environmentsit’s inner
hinder the

material resources
More importantof needs.

and competition evoke
is full

formsand direct many

variety of responses
satisfaction of the need.

whose cooperation
CShaffer and Shoben 1956) p.39.

the existance of a motive, 
satisfaction of the need.

of them succeeds-and find a solution

satisfaction
of other people

of behaviour”

integrity.
chat can aid and threats that can

for human beings the world

Lhe operation or

The individual may then make many exploratory
and the individual then proceeds as

preoccupied with

A psychological analysis of the adjustment process show that 
felt and it ends when the need isthe process begins when a need is

When an individual proceeds in a course of motivated

them overcomes the obstacle
Thus the main steps of a normal adjustment process include 

frustration or thwarting

and therefore the
avoiding the frustration or

need and abnormal behaviour is
Thus ’’every living organism has to

skin as well as to maintain
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APPENDIX V
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APPENDIX VI
QUESTIONS

Post Test for Retention (3 days after)

What do you understand by immunity?1.
How do individuals develop immunity to a specific2.
disease?
How do environmental factors interact with organism’s3.
factor in the development of immunity?

4.
5. How

I^hat do you6.
Transfer7.

went to a nursery school one of

the other children in

could the principleCi) How

(3 weeks after)to StudentsQuestions

Recall

Ca)
principle:

•Health Status

this child developed measles.-
of ecological balance have worked in

factors in satisfaction and frustration of basic needs?, 
understand by a well adjusted man?

+ total effect of 
environment).

fii) If his sister who was
develop measles, how would you explain this?

= (Genetic man

In your own words explain what you understand by this

When a child of four years
Che group had measles, so after a few days

What do you understand by basic needs?
do environmental factors interact with organism s

ejc'^osed to the same organism did not

in this situation?

POST TEST
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principle apply in the process ofHow does the above(b)
of immunity?development

principle apply in the process ofHow does the aboveCc)
of basic needs?or frustrationsatisfaction

Transfer
village improvein aHow can peopleCa)

keep healthy?tofactors so as
village improvein aHow can peopleCb)

healthy?to keepfactors so as
later)(6 weeksStudentsQuestions to

Recall Explain in term ofstate.absoluteis not an1. Immunity
balance.Ecologicalof

on
2.

his needsof

balance.

1. developedbut he
illness.

after

in termsthisExpl^i^

measles

principle

an environmental

considered

on the organism’s

Che environment for satisfaction and
Man depends

Immune)
o-astr center it is 

a severe gasct
n-inciple o£ Ecological balance.

Explain this

a mild form of
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SCHEME_ OF MjXRKING MID EXPECTED AIISWERS

What do you understand by im1.

(a)

Physiological(b)
that limits effect of invanding AgentsPhysiological state(c)

of clinical illnessAbility to remain free(d)

(2)
develop clinical illness(f)

(g)
Ability of(h)

withstand disease.Ability to(i)

get two marks eacha, b.
h.

How do in.12.
(a)

and (is(b) The

(c)

Maximum (5 marks)

interact
How do3.

Immunity?ofdevelopmentin the enters the body stimulates
from theAntigen(a)
(h) The bodythe body

mark each 
(2)

Unsusceptibility to specific Antigen.
state that prevents effect of invanding Agents.

imunity?

e gets one mark.

s J f» &

that Antigen enters

environment
react by producing Antibodies.

with organisms factors

a specific disease?

environmental factors

Body cannot
Body cannot develop clinical signs 

body to defend itself

APPENDIX VII

body reacts
These Anribodies (d) protects the 

the body•

c, d.

each of a, e, d.

Ability to resist clinical illness

i get one 
niaximum mark

individuals develop Immunity to
(is introduced into) the body.When Antigen enters, US

stimulated to) produce Antibodies
body the (e) next time
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(c) The interaction between Antigens from the environment

and the body determines the development of immunity

get 1 mark

Maximum marks (3)

understand by basic Needs?What do you
Something vital for survival*(a)
Things required for survival-(h)
Lack of necessity.(c)

for survival.What is necessary(d)
c annot do without •Something that the body(e)

'2 marks

5.

(a)
basic needs.

(h)
Individuals(c)

in the environment causes
(d) Absence

frustrations.

get 2 marksAny one
get 2 marksd

U marksTotal

0

environment.
of necessities

of a,

Each of a.

one of a, b. C-, d, e

b, c

in satisfaction
The environment supplies for basic needs.

b, c

factors interact with organisms factors How do environmental xac.oi.^ xu
and frustration of basic needs?

The environment provides for
find fulfilment of basic needs in the
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What do you understand by a well adjusted man?6.
(a) A healthy man.

A man in a state of eq.uilibrium.M

(c) A man in a state of balance-
A man in a state of good balance-(d)
A man who is not in conflict with his environment-(e)

himself to his environment -(f) A man who has adapted
A man in a steady state .(g)

gets 2 marks
2 marksTotal

differently because of:Individuals react(i)T.

(b) Experiences
different ways of adjusting-

(d) Some people
adjusted.(e) Some people are more

3 marksmark each a total of
(ii)

each maximum mark 1

situations -different

Total 3 marks

school one of the
child of four yearsWhen a-8.

had measlesj soin the groupchildrenother

Any one of a.

went to a nursery
after a few days

(ii) The i--
effect of his

a, b & c get one

b,. c, d, e, f» g

interaction of individuals genetic maJce up plus total 
environment determine how he will react to

(c) Individuals have
are more torelant »

this child developed measles.

(a) their genetic make up plus.
in the environment.

if only d or e one mark for
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(i) How coxild the principle of ecological balance have

worked in this situation?

The presence of (a child with measles) measles virus(a)
in the environment (surroundings) plus.

(b)

The interaction of a and b determined ^-he devexopment(c)
of measles in the child.

Total 3 marks
organism didexnosed to the same(ii) If his

not
better health state(a) The

(b)
resistanceSister had better(c)

Mention of any of a.

develc-p
sister might have been in

a, b and c get 1 mark each

get 1 mark Total 5 marksb, c

immunity)(Tie child who was susceptable to measles)
The health status of ths child (The child had no

Less viruses might have attacked her.

sister who was
measles how would you explain thxs?
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APPENDIX VIII

MOTIVATION QUESTIONS

How many times in the last 5 weeks have you read about:

Ecological balance.

(2) Respiration

(3) Immunity

(U) Osmosis

(5) Basic Needs

(6) Digestive system

Mark what applies for each question

Never

Once or twice
Three to ten times

More than ten time?.

week do you spend studying?After classes
Osmosis(7)
Immunity(8)
Respiration(9)
Ecological balance(10)
Basic needs(11)
Digestive system(12)
None

1-2 hours

2-5 hours
than five hours.More

how many hours in a
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In the last five weeks how many times have you spent discussing each
of the following topics with a friend ?

(13) Digestive system

(lU) Immunity

(15) Basic needs

(16) Respiration

(17) Ecological balance

(18) Osmosis
Score according to number of times stated.

Immunity(19)
Respiration(20)
Ecological balance(21)
Digestive system(22)
Osmosis(23)
Sasic Needs.(2U)

feelingsMark the letter against your
(a)very much
(b)A little
(c)indifferent
(d)dislike
(e)

hearing aboutchance to go on
chocse ?

2nd
3rd
Uth

(25)
the following 

Digestive system 
Respiration 
Immunity 
Osmosis

If you are given a
which would you

1st

dislike very much

How do you like hearing about the following:
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(26) As in 25 Mark in order, of preference

Ecological balance.

Digestive system

Bespiration
Osmosis

As 25 Mark in order of Preference.(27)

Digestive system

Respiration

Osmosis

Basic Needs.
In hearing more aboutWould you be interested>(28)

IEcological balance ?

Yes
Very much

Not sure

No

(29)
development •

Net sure

No
Yes

about digestivebe interested in hearing more(30) Would you

system ?
No
Yes
Not sure

Would you be interested in hearing more about child
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be interested in learning more about immunity?(31) Would you

No

Yes

Not sure
interested in learning more about Digestive(32) Would you be

system ?

Yes

No

Not sure
about Respiration?Would you be interested in learning more(33)

Not sure

Yes

No
?about basic Needsbe interested in learning more(3i+) Would you

Not sure

No
Yes

about making ainterested in learning moreWould you be(35)
bed ?

No

Not sure

Yes
feel about each ofword that tells how youWrite the(36)

the following topics.

Osmosis

Immunity
Digestive system
Ecological balance
Basic needs
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Interesting
Dull
Too hard
Boring
Exiting
Very important
Worthless
Useful
Fun
Useless

♦
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DEFINITIONS

Discovery Learning(1)

these experiences into
Therefore

In this studyinsights (McDonald 1965of
discovery

student achieves the
learning byfrom the teacher.

learned by
help fromor no

(Kersh 1962)discovery
of relationshipsstatementPrinciple(2) generaii"called rules orsometimesPrinciples areconcepts.

(Dececco 1968).
behaviour tendencychange in

Learning(3) also infer a^ie can
which he could

cannot observebut wevJe cando before.not

learning refers to
instructional objectives

experiences

the complete form of language
could be said to refer to

"The crux of the discovery

from the teacher.
the teacher he

which results from r
learned when he can

observe performance

"Relatively permanent
einforced practice.

do something
person h-as

from the teacher”

zations”

with limited or no

guidance from the teacher. It also implies to 

«- th. principle « • ccpi 
If the learner completes 

will be said to have

between two or more

APPENDIX X

"The teaching situation in which the student 
achieves the instructional objectives with limited or no guidance 

(Dececco 1968), p.464.
is recognition and understanding of the relationship among concrete 

and the operation of putting
(Schulman 1966), p.28.

cognitive aspect ofdiscovery learning
learning'that is concerned with the organization and development 

cited by Tornyay 1968).
the teaching situation in which the

the’ task, with little
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We can only infer that a person has learned when helearning.
(Dececco

1968).

Here refers to some condition or state of affairMotivation(4)
within the learner, which gives rise co activity directed towards

Therefore, a motive can be said to be an
Therefore,

wtivation can

of activity
I

iiJhen the situation inTransfer(5)
learned from, retentionreplicates

differs then transfer
is being measured.

, the distinction is some”Howevertraining
difficult cotimes very

learning in'swhen a person

influences
positiveC)cakes three forms.Transfer1964).

on thebenefits the performance

(2)casks.subsequent
the second task.ondisrupts the performance

the next task

NAIROBI

is said co occur
his learning and performance

energizer or activator of behaviour (Teevan 1967).
be defined as the process of arousing action.

the situation in which it was
But when the situation

a goal CGarry 1965).

(Biggies
transfer when previous performance

Negative transfer when previous performance
C3) zero transfer

can do something later which he could not do before”

is being measured.
make (Garry 1965) "Transfer of learning 

one situation

effect on the performance inwhen previous performance has no 

CDececcO 1968).

behaviour of the learner.
we mean Chat student will be active (Keislar 1971).

which learning is being tested

aistaini"g the activity in progress, and regulating the pattern 
CSosen 1959 cited by Weetjen 1971). Motivation is 

usually-assessed in education by noting the kind and amount of 
Wien we say Chat a student is motivated

O'

in other sicuations
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APPENDIX IX

Motivation ScoresTable IV

Mean SquaredfSum ofSource of Variation
Squares

154.724618.86Between Groups

■ 140.509613487.53Within Groups

I
142.499914106.39Total

l.UF
’ 2.53.05Critical F at

•<

J

1^

!

Analysis of Variance on


