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ABSTRACT
In education, individuality fosters efficiency.
This is so because hunman beings differ in characteristics,
intellect and disposition. It is very inportant
therefore for a teacher to present instruction in such

a way that individuals can interract with instructional

materials at their own pace.

The project has been designed to include
instructional nedia that are very useful for teaching
and learning of "howto-do-it" processes. The process
of dissection is one of such. The project consists of
a package of slides, tapes and notes for the teaching
and | earning of the process of dissection of a rabbit
in order to expose sonme of its internal organs for

st udy pur poses.

The package was designed after the study of
various contributions fromvarious aufttft'd to | earning
and teaching. Such contributions are discussed in the

chapter on literature review and these include the

fields of:

Psychology - On Mtivation
Per ception
I ndi vidual ity

Feedback/ Rewar d
Communi cation - Message Codi ng/ Medi a



Educat i onaTechnol ogy - Systens Approach to Instruction
- Various Mdels for Instructiona
Besi gn
- Media Design and Production
Before the final product was nmade, a pilot test
was conducted. Medi a experts, content experts and
| earners gave their appraisal of the package and
revision was effected. Feedback is provided at the
back of the script for individual users and the
chapter on literature review is expected to be useful
to teachers. Necessary instructions are provided at
various points in the script for teachers as well as

| ear ner s.
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CHAPTER ONE

INTRODUCTION

In recent times, learning and tcaching has taken .
a different turn from the earlier form of learning which
was by vertal oration delivered by one individual to a
small or large audience, (as the case may ve). Later,
printed texts were deemed to be mere authentic because
they provided a better means of communication of ideas
without the danger of misquotations, They also had . the
advantage of reaching a large and more varied'audience.

In later times, however, media, with all its
advantages has been found to superceed the singular use

of printed materials as a means of instruction, ' The

entire educational community is no longer speculating on
whether or not to use instructional technology but on

"Thow'" to do so, The answer to this "how'! has been found

not to lie Jjust in producing better looking media but in
producing media in relation to the instructional process,

such that the product will be used in integration with
the instructional system,

Cavert says "media in instruction should be used,
not as a resource for the system, but as a resource of
the system" (Cavert, 1974). The systems approach to

curriculum planning and instruction has provided a
favourable answer to the "“how",

According to Hamreus, "The systems approach
serves as a guide for systematic procedure
towards the solution of some defined problem in
the educational system, The approach provides
for not only the means for systematic planning,
designing, organising and controlling of the
instructional development process, but it also
builds on that which has bteen found to yield
best results and eliminates aspects that
contribute least, or negatively to desired goals
{(Hamreus, 1968).
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In the light of the foregoing facts, this inatructional
package titled ‘Orgzans, show up®, is = package prepared for
the purpose of teaching students of post-szcondary level
the method of dissecting a rabbit in order to expose and
identify the organs of the digestive system and the
female reproductive system, It is therefore being designed
using the systems approach which dcals with having a goal
in mind, using the best means of achieving this goal
having utilized minimum effort to obtain maximum effect,

In this instance, the goal is to solve the problem of
reaching the increasing number of people and individuals
who want to learn, to teach such people to be able to
learn the huge and increasing body of knowledge on their
own, by self effort and with help from the opportunities
provided through media utilization, In other words, there
is an explosion of the learning population and of
knowledge itself and the instructional developer must
seek for means of solving these problems.

The school environment and facilities are no longer
adequate to meet individual needs and differences.
Educationists have started to place more and more emphasis
on the need to make a learner know that his thinking and
feeling are worthy and appreciated., They have come to
realise that individual learning through activity yields

greater results in terms of learning than mass instruction

and passive learning.

»~
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To overcome these problems and to provide individuals
with tools for indepcndent study, instructional ovackages
are being developed, These packages are alsrhseful for
the teacher who wishes to introduce activity into his
classroom instruction., This is more desirable now than
in the former classroom setting where the teacher is the
central figure, The learner-centred form of setting where
the teacher is in the background, the student is being
the object of attention and the media providing a source

of activity is now being emphasised., With proper guidance,

it is expected that learners will learn the basic skills
Sr concepts'and acquire the desired attributes,

This package was developed utilizing the various
principles of learning which include the involvement of
the learner in activities, the relation of past experience
to new learning, the importance of media in instruction,
the importance of feedback and motivation in learning and
the utilization of the systems approach in the design of
instruction,

In proceeding through this package development,
using the systems approach, the writer hopes to look
into the various models for instructional development,
come up with a normative model, and compare this with
the living model (currently being used). Cavert believed
that before starting any instructional design, there
should be a frame of reference. This frame of reference
is an analysis of the total academic situation in order
to determine what eclements must be acknowledged as

constraints and what elements remain for variable design

o
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(Cavert, 1274). Such constriinis thet have been identifie
as frame o' »olercance for this puckage are as follows:

(1) The feasibility of employing the type of media used
in this package (slide/tape/notes) in the present
instructional setting where structures were
constructed without provisions for facilities for
media use,

(2) Media utilization being new, users must be given
adequate instruction on management and utilization
of this media,

(3) Financial constraints may make it difficult for
individuals to actually use this package hence, it
is being designed not only for individual use, but
also for classroom use,

Following tho nornztive model for the design of
instruction, tre package was developed after analysing
the target population, setting the goals and conduction
trial tests and revision before the final product is

made,
1.1 Statement of Purpose of the Study

The aim of this project is mainly two fold, First,
it is to provide the students of Biology in poste
secondary or A-Level institution such as Schools of
Basic Study, Advance Teacher Colleges and even first
year students of biology in the University a tool for
independent study of some biological systems, namely:

Digestive System
Reproductive System
This iz done by recording the dissection of a

rabbit on siice accompaniecd by a narrated tape., The studd

can use the package at his own time and proceed at his owr
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The package is purposed to succeed and not to
proceed theoretical instructisn ¢n vh2 verious systems
of the mammalian tody, the’'r physiolcgy and functions,
so that students are aliready familiar with the parts
or organs of the systems,

Bearing in mind the need of - he target audience,
to be able to dissect a rabbit, 1l zatc and display the
organs, this package is designed t~2 intlude feedback.
Asajgmments, classroom interaction and exercises with

answers are provided at various points,

1.2 Significance of the Study

It is significance to note that Instructional
Technology 1s fast becoming an area of education to be
recknoned with and without which instruction cannot be
successfully effected and learning sennot be fulfilling,
Instructional Technology is not Juat the study/use of
audio visual materials, it is a sys;em whereby
instruction is provided meaningfully, utilising the
systems approach to realise the objective of the learning
(See Chapter 2, Sechon 21 J. According to C.E. Cavert
(1974), “Instructional Technology is not only an
embodiment of the items of hardware and soft ware
available to the instructignal process, but it is a
systematic way of destigning, implementing and eveluating
the total process of learning and teaching in terms of
specific objectives based om research in human learning
and communicetion, and employing a combination of human
and non-human resources o bring about more effectiug

instruction®,
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From the foregoing definition, this project’s
significance lies in the fact that:

(A) It helps the teacher to attract the learners attention
and also provides classroom activities for learners,

(B) It utilizes three media types namely slide, tapes,
notes., This is expected to provide in-depth learning
experience,

The slide, tapes and notes were dcveloped alongside each

other rather than separately, thus complcucntisg each

other.

This is of great significance when we consider the
advantages of media use for instruction: Such as, the
fact that they:

(1) provide reality of experience
(2) engage attention e
(3) make it possible for events to be recreated at
convenient times.
(4) illustrate abstract concepts better than words or
print (film, elides),
(5) provide common experience ,
(6) overcome physical limitations e.g., by enlarging or
reducing sizes for Lotter perception
(7) overcome intellectual barriers.
In addition to all the above, slides have an added
advantage for instructional purposes because:
- It offers best opportunity for individual and
independent study.
- Note taking is possible because it can be stopped in
between ,

-~ Interaction is also possible,



- Suitable sound can be prepared to suit the audience.

-~ Step-by-step processes are easily depicted,

- It does not require much room darkening devices,

According to O,L. Davies Jr, and Paul W, Kirby

(Ed. 1975), "An instructional package is a system of

closely related materials, each serving a particular

purpose, hence while film, slide set, recording etc.,
for example were being developed, notes, exercises

and feedback were also developed along with them, hence

each component is complementary to the other. This is

the aim of this project. It is hoped that this package
will form a useful toel in the tenching and learning

of Biology in higher secondary schools and will form

the basis for the development of other teaching materials

and self instructional tools,

(<) Another significance of this project is that
students can do some self assessment and also be
able to evaluate their own progress by examining
the aims and objectives and determining how closé
or otherwise they are to achieve the objectives,
For the classroom use, classroom/activity and
participation or interraction are incorporated into
the tape.

(D) The long-term goal of this package is to prepare
students for their vocational life, The students
having opted for Biology at this level might
finally decide to go into any of the medical fields
whereby the knowledge of the internal organs of

the body and their interrelation and function



required, It is therefore im.cretive for them to be
able to dissect and locate the organs. Of equal
importance 1s the need for the student of Biology in
the Advance Teachers College to be able to dissect a
rabbit, in order to teach his students effectively

when he is =mployed.

1.3 Procedure and Methodolozy

In this study the writer proceeded from a thorough
examination of the various educational principles which
should be utilized in the design of instruction, After
this examination, the writer utilized them in the
preparation of this instructional media, e.g.
~ Feedback in instruction
- Motivation
-~ Relation of previous knowledge to new instruction
- Individual learning and principles of independent study
- Systems approach to instruction
- Instructional Development process and guidelines
- Principles of Evaluation of Instruction etc,

This forms the bulk of the literature review,

Next, the writer considered the Ceneral Model and
the living model alongside the Normative model of
Instructional Development, and gave somc suggestions
for such instructional developments for future purposes.
The General Model is the model that gives the general

procedure for designing instruction, The Normative Model

is derived from the reneral model and it is the one the
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writer advocates and utilized, The Living Model is the

model currently usud or the Traditional lModel, This
is dealt with in chapter three, bk

In talking about the systems approach to instruction,
the writer paid a lot of attention to the part played by
media in instruction and the writer gave reasons for
choosing the slide/tape/notes.

Having done the groundwork by way of studying the
various activities principles and components of instruction
the next thing is the package itself, The package is
developed following the Instructional Development
Institute (IDI) Model in guide book by IndianaUniversity.
See chapter 3

Following the model, an instructional package was
produced consisting of slide/tapes 2nd notes, The slide
depicted the step by step activities involved in the
dissection of a rabbif, in order to display and identify
the organs of the reproductive, and alimentary systems,
tapes were developed 3%§g§side the slidey The= form the
script for the slide, [, is provided in the package,

The notes accompanying the package give specifications
and instructions, for classroom interaction, previous
preparation and directions for pre-and post-tests,

After the first prototype was developed, there was
a pilot test. In this pilot test, a combination of
selected response, constructed response and specific
(true-false, multiple, choice and short answer)

response was used,




For this pilot test, Instructions were given to
the administrators of the test, the setting required
was specified, materials and time allocation was also
clarified, Clear instructions were given to the
students, orientating them to the purpose of the
test and giving information on how to answer and how
best to use the alloted time. '

Analysis of the test gave the basis for revision
of the prototype.

The package will be incomplete without an
Instructional Book to users. In this Instructional
Book, instruction is given about management and
utilization of slides i,e.

‘4, Storage and retrieval of slides ,
2. Previous preparations for utilization
3. Operation of the slide projector and projection

procedures,



CHLPTER ™0

LITERATURS REVIEY

This chapter is a summary of several works done in
various fields of educztion zs related to instructional
Design, 1lnview of the fac*t that any devclopuent process
must utilize the findings of research in order to
develop an effective product, one must therefore take
a good look at the various aspects of research in
relation to learning, instruction and instructional
development before designing instruction., These

oe
various aspects will be considered in sections

‘e <l\leven,
2.1 Packarres and Their Use

Learning packages according to Paul W, Kirby and
Davis 0.L, (Jr) (1975) have the following major
characteristics:

"irst, packages are conceived as programme, not
ideas in order to create a new curriculum and not Just
to have interesting accessories,...

Second, packages are a system of closely related
materials and instructional media, each serving a
particular purpose., Thus, while a textbook was developed,
so were films, exercises, laboratory note books, booklets,
equipment and recordings..... each component is integral

to the system; omitting one would be to deny the validity,

12
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and frustrate the impact, of the whole. A key to the
entire system of matcrials szems *co P2 the plan for
their use,..

Third, the characteristic element of packages
appears to be their tryout and distribution”,

Paul %, Kirby and Davies 0,L. (Jr) (1975) however
have the opinion that generally "... the packaging
concept is not new, but has been the standard for many
years e,7+, The text book package contains instructions
which are broken into 'lessons' or 'units', accompanied
by visuals, exercises activities, bibliography and
answers to questions, All this is enclosed by study
binding, to withstand abuse ., This, Kirby and Davies
believe, nas been part of a textbook series, According
to Kirby and Davies, "The text book packaging 1s an
incomplete packaging concept by contemporary standards
because it is only one of many materials that are
appropriate for instructional purposes and it was likely
developed independent of other materials even if
additional media accompany it.....the media plays

supporting roles."

2.1,1 Characteristics and Types

‘Regardless of the form, Instructional Products
have the following basic characteristics:

(1) They are designed to achieve specific objectives
which describes what students will learn as a
result of using the product.

The objectives are usually aimed at meeting a

demonstrated need,
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(2) They are designed to offer replicable instruction.
That is, Lo provide instruction in the same way and
at different times. Usually, evidence is provided
that learners can use the product as specified,

(3) They are demonstrably effective, having been tried
out with representative samples of the learner
population (A description of their instructicnal
effectiveness during these try outs is available
for users of the product) I.D.P.G. 1977.

Various types of instructional products exist
consisting of various materials and designed to meet
various needs, The form of each type is dictated by
the objective for which it was produced and the
characteristics of the target population,

Fcr . the development of instructional packages see

chapter  bhree

A:2 Individualised Instruction and Learning Packages

There are various definitions of individualised
instruction and learning packages. Learning packages
have been aptly described by Kirby and Davies (Jr)
(1974). However, Individualised Instruction encompasses

various issues., It is notable that the concept of
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Individualised Instruction ceveloped from research

findings, such as, the effect of Individual learner
differences in learning, varizbility in human
development, importance of activity and the effect of
active interraction with learning materials e.g. the
UNIPAC, 2 term used to designate the units of
instruction or learning packages developed and
disseminated under the auspices of the materials
dissemination centre,

Various packages have been developed by various
groups, in various places, using various formats and
having a variety of goals, According to Field and
Swenson (1975) “UNIPAC is to help the student to
possess certain skills and characteristics which are
more important to him than knowledge as traditionally
defined, In order to meet this need, the general

format of the package is a pre-test, to post-test,

to Main concept, to Component parts (to be learned),
to Behavioural Objectives, to Instruction for
selection of activities, to Self-test to Post-test,
In summary, UNIPAC form and elements, lead to

performances and individualization,"
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The writer of this script belicves that though the
UNIPAC is good and can provide a forum fov individualized
learning, the teacher's role has been reclegated to the
background, and the feelings of the learner have not
been reckoned with, Keuscher (1975) in his article
'Individualization of Tnstruction: What it is and what
it isn't, says "Individualising Instruction along the
lines of diagnosis and prescription, pre-testing and
post=testing through behavioural objectives, is a
manipulative method of teaching. It stresses what is
to be taught and how it is to be taught with little or
no regard for the feclings of the individual®,

Perhaps this is where the teacher's rolce comes in,
Packages alone cannot take the teacher's place for only
a living being can recognisc the feelings of the learners
and help them through learning. The LAP (Learning
Activity Package), the PLAN (Programme = for Learning in
Accordance with Needs), the TULSAPAC, (Learning Packages
Prepared by University of Tulsa) etc, all follow the
same format of definition of title, component, prerequisite
knuwledge, self assessment and evaluation, post-test and
revision. Rather than Individualised Instruction,
Keuscher. - suggests Personalised Instruction, where
students are given the materials and allowed to interract
with it, while the teacher plays the role of guidance.

A lot of controversy has developed from Keuscher's
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assertions., In his criticism of packages, hc says that
most materials and Programmes marketed in the name of
Individualisation do very little over and beyond
adjusting the pace at which a student wades through
prescribed assignments some just go faster than others...
Another indictment of most matcrials is that they teach
only those facts that are going to show up on the
tests, Both information and answers are decided before
hand by some ‘'all knowing' person or group of people
who, although they do not know, have never seen, nor
will ever see the pupil, have decided what he should
learn and how he should learn it . Keuscher's

opinion should not be overlooked, Considering the

N\

general theme of educational goals, which is, to °
develop an instructional system which gives maximum
individuel fulfillment, educators agree with the general
goals stated by Jean Piaget that:-

"The principal goal of cducation is to create
men who are capablc cf doing new things, not
simply repeating what other generations

have done = men who are creative, inventive
and discoverers. The second goal of
education is to form minds which can be
critical, can verify and not accept every-
thing they are offered... We need pupils

who are active, who lezarn early to find out
by themselves partly by their own spontaneous
activity and partly through materials we set
up for them... The above goals are too
general and not specific for individual
students to learn, To do this, our
instructional goals, cither in form of
packages or not, should make provision for
differences in rate of learning. This can

be done by restructuring of materials,
techniques and setting in order to maximise
each learner's rate of learning,"



19 -

John O, Bolvin (1975) belicves tnat 'the outcomes
of learning ars to be specified e.g., if creativity,
inquiry, complex reasoning and open-mindedness are
desired aspects of human learning, then they should
be recognisecd as accessible goals ond specified as
observable competencies , He also goes on to say that
“detailed diagnosis is to be made of the initial
state in which learner comes into a particular
instructional situation, Without this initial learning
characteristics assessment, any educational procedure
is presumptuous., In conclusion, learning packages,in
order to be most effectively utilised,requires the
teacher as a guide and not instructor, This is what

this package designer intends to provide.

2.:3 Classroom Management of Learning Packages

'Emifh and K;pfer (1§7é5'&iscﬁssing éSéué bééi&ééé
‘say that cdlassroom management of learning packages,
whether used in individual settings or in group
instructional situations, require student behaviours
that differ from the traditional expectations, It
is difficult, but not impossible for a teacher who
has had little experience with individualised learning
package programmes to visualise and anticipate new
behavioural competencies ., Such learning competencies
that a teacher should expect are that learners do

the following:
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- Read {listen to, or look at) the learaing pockage -
~ Follow the iircctions given,
- Use resources cited in the pockzg: and/for find
their own resources,
- Decide when they have learnt sufficiently.
Users of packages must keep to the above rules, Much
is required of a teacher who is utilising the package
for classroom instruction, He should be able to use
his initiative to adapt the package to the individual
and collective differences of his students, Lucille W.
Smith and Philip G. Kapfer, give n general rule to
teachers, that,
'Teachers or package writers can promote greater
self-motivated learning in at least two ways....
first, they can make sure that the learning
activities in the packmge include experiences
with concrete real things that are available,
or can be made available in the school or in
the community. (if such experiences are
prerequisite for use of a learning package,
care should be taken that students huve these
experiences before they pick up the package),.
Second, the content of learning packages can be
related, whenever possible, to situations in
which the content to be learned can be applied
immediately... The important point is that the
usefulness of a gpecified skill be immediate,
real and motivating”, (Kapfer asnd Smith,1979)
Having examined the utilisation of learning packages
both Individually and in the classroom setting, ‘we
shall familiarise ourselves with the much used words -

Individualised Tnstruction and Independent study.



A4 Independent Study and Individualised Instruction

Self Instruction or Indepencent study, is not
synonymous with Individualised Instruction.
Tosti Tosti and Harmon (1972) highlight

the difference between the two as rollows:

It is possible to %iVB every student a
Programmed Instruction (PI) text, tell them
to go away and work on it, return when they
are finished, and take a final examination,
If that i 9}1, we would not have gone far
along thegF 3f individualisation from that
afforded by conventional lecture 3

However, independent study programmc: may
permit more individualisation than l2cture
systems, simply because the student can
usually imitizte more remedial action on
his own, that is, he can choose to re-read,
reply, review (the notes, tapes, slide or
filmg at his own time...

Motivational considerations of self-pacing
are very real but are not yet well documented,
Several studies have indicated that when
asked what aspects of an Individualised
Programme students most like, the response

'going at your own rate' is usually singled
out",

Active participation in learning results in ability

to choose from several alternatives and the readiness

to accept the consequences of one's decision, Active
participation in learning became popular Lelween

1954 and 1969 and this became accepted as a key

factor in effective learning. (Gilbert 19583 Holland
1959; Margilles and Eingen 1962; Markle 1969), Kersh
1962 and several other workers came up with alternatives
to active learning such as direct self inquiry methods,
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leading to » systems approach, The systems approach

is utilising the full capacity of a medium to accomplish
the objective in the most economic way. This should

be the aim of learning packages,

In designing a self-teaching package such as this
therefore, one should recognisc that a self teaching
system is one in which the student actively takes
responsibility for his own progress. Such steps should
include, in a nutshell.

- Analysis of tlie course in terms of outcomes for the
learner,

- Consideration of available technique or methods

- Evaluation and revision of the course.

The above consideration are practicalised in chapter

four in relation to this package,

Qutcomes of Self teaching systems for the learners

This has been described by several workers on
formulation of objectives (Mager 1962; Popham and
Baker 1970) classification of objectives (Bloom 19563%
Ndedlski, 1965) and much has been written on their
merits and demerits (Ormell 1973). Independent study
involves active participation in learning. When a
package is prepared with ample consideration of the
steps suggested above, learning, either independent
or in a classroom setting, will yield the desired
effects.,

A good example of a self-teaching or independent
study was that developed by Professor F.S. Keller
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entitled "Goodbye Teacher...." (Keller 1968). The

system advocates the use of a sequential set of self-

study units pursued by each student at his own pace,

Keller's plan is distinguished from conventional
teaching procedures in the following ways:

1. The student moves through the course at his own pace,

2. The student moves on to new material only after
demonstrating mastery of previous work,

3. Lectures and demonstrations are used for motivation
rather than as a source of critical information,

4, The written word is stressed in teacher-student
communication,

5. Repeated testing, immediate scoring and tutoring
enhances the personal social aspect of the process
(Keller, 1968),

The prodf of real independent and individuality
of the plan lies in the fact that texts are based on
what the student has been able to cover even if he has
spent. the whole session doing so, The question is,
at the tertiary level, do we have such time on our
hands? Invariably not. Most students at that level
will rather want to finish the course at the stipulated
time. They do this by stretching themselv.s to the
limit., 1Is there any individuality in the setting
anymore? 1In order to utilise part of the Keller plan,
tests are given at close intervals within this package

s0 that at each stage, the learner can assess himself,
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"No teacning/learninz method, however innovative

or systematic, can succeed witnout a proper consideration
of the two main participants - "he student and the
teacher®, (Hill 1976), Two main areas stand out
clearly; when the relationship between teachers and
students is considered,
1. Better communication and understanding between

students and teachers,
2. Better and more appropriate teaching methods

employed by teachers,

Other Areas of Some Concern Are:

1. Need for clear aims and objectives in a course
of study.

2. GCreater awareness and use of variety of
assessment methods,

3. More feedback to both parties.
(a) To teachers on effectiveness of their teaching
(b) To students on their propgress

4, Need for teachers to show mastery and enthusiasm
of their subject and for students to be motivated
and shown the relevance of a material to their
profession,

5. More time, for teachers to prepare work, and for

studonts “o produce better quality work.(Hill,1976).

This information was obtained from the following works,
1. "Teacher felt needs in relation to their own

performance and to helpirg their students" (Riley,



Lifshitz and Ryan, 19503 Isa:cson, lickeachi: and

Milholland, 19633 Lee 19€7; Fble, 1970; Confcrence

on Assessment of Learning, 19703 Mckeachic, Yi Cuang

Lin and Man, 19713 Eble 1969; Miller, 1972; Smith,

Fusilier, Bagramian and Bohomley, 1969; Folenda and

Guild, 1967).

2. "Teacher's needs as scen by students in relation
to their performance and in relation to helping
student® (Conference on assessment of Learning,
1970; Riley, Lifshitz and Ryan, 1950; Miller, 1972;
Lee, 1967; Mcleish, 1970; Spaights, 19673 Costin,
Greenough and Menges, 19713 Smith, Fusiller,
Bagramian and Bohomly, 1969; Brown, 1964, Bolenda
and Guild, 1967; Solomon, 19663 Macchiwola,
Skerrett and Taylor, 1971; Stewart and Malpas,
1966).

3. "Student felt needs in relation to their recognition
as a person in relation to help with the
instructional process", {(Conference on Assessment
of Learning 19703 Riley, Lifshitz and Ryan 1960;
Lee, 1967; Eble, 1970, Mcleish, 1970, Eble 1972,
Spaights, 19673 Brown, 1964).

4. "Student's needs as seen by teacher in relation to
their recognition as a person and in relation to
help within the instructional process%.

(Conference on Assessment of Learning, 19703 Riley,
Lifshitz and Ryan, 1950; Lee, 1967; Eble 1970

Brown, 1964; Macchiarola 3Skerrett and Taylor, 1971;

Bryant, 1957).



Roth teacher and student appenr to advoecnte for
a closcr look into the sclf teachin: process in Lerms
of the individual and to sec what mathods and
techniques can best achieve this (Hill, 1976). The
effectiveness of such an approach doesn't necessarily
indicate the affectiveness of the lecture, hut it
does show that it can be incorporated into a total
system containing o variety of techniques designed
te promote learning.,
In such a system, student can be actively involved in
working through course material,given feedback on
theilr progress and help with difficulties which they
may experience. |

Independent study or self-teaching system, rather
than excluding the teacher, actually includes the
teacher gulding the students in making their own
decision, sticking to it and being ready to bear
the consequences, This 1s actlve participation in
 learning. In arrordance with the above specificatiens,
this package 1is being designed for use both as an
independent learning package and also as a guidebook
for teachers who want to foster individualisation
in the classroom, Instructions arc *therefore given
both to individual learners and teacher as the case

may bhe.
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5 Media: for Instruction

Since various media are being employed in the
preparation of this package, it is imperative that
we take a look at all the work done on media and
media utilisation,

YAudio=-visuals are an aid to good instruction; they
are not a prop for poor teaching" Davies
{19?65.3 "Showing is often easier than describing.
Feeling, tasting and smelling are certainly easier
than telling. Media makes such tasks simpler,...
They are a means to an end" ~

Media, ranges from Chalkboards to film
projectors, to concrete objects or models, from
simulation to games. Their importance lies in what
they contribute to the Instructional/learning process
depending on the way they are used., They are
definitely most effective when they are:
= Simple and to the point
- Suitable and relevant to the task
- Essential and necessary
- Interesting and challenging
- Saving in effort and time,

They arec meant to simplify instruction not to make

the learning process more complex,
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Media c¢lassification hus been done by various
workers in order to help the instructor or teacher
to decide and choose the most suitable and relevant
media for the subject he intends to teach, One that
saves efforts and time, is inferesting and challenging
and one that yields the expected results in leorning,
Only two such categorisationg will be considered here,
In a paper, "Categories of Instructionnl Media
Regearch" by William A. Allen (1974), &. decriptive
appreach to media, in terms of the individual and
situational factors which may interract with media,
to make them more or less effective, was proposed
under the following headings:

(2) Factors related to stimulus

{(p) Pactors related to student response

(c) Factors related to content attribute

(d) Factors related to learner attribute

(e) Factors related to instructional use

(£) Factors related to psychological process

(g) Factors external to the direct instructional
situation,

The above five factors arc actuslly a
categorisatien of media research into meaningful
structures, useful in selection of media types for
instruction. )

A, Factors rolating to stimulus

This deals with the form of the media and its
organisation e.g.

1. Comparison of one type with another e,g,.,motion



2.

3.

B.

C.
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picture with conventional instruction,
Characteristics of stimulus presentation, (like

real object/pictorial/symbolic or verbal) are
compared to show the characteristics and values that
will perform specific instructional outcomes.
Production variable consideration such as black and
white/colour, visual/auditory embelishments,
animated/live and other attention gaining devices =
such as characteristics of captions, type etc,
Redundancy, sequential, rate of presentation, etc.

All the 2bove are related to stimulus.

Factors Related to Student Response

Student participation, of some kind, during exposure
to media is a gtrong factor influencing learning

outcome, Active response can be overt or covert.

Factors Related to Content Attribute

Factors related to subject matter content, This has
to do with the relationship between media and their
appropriateness for a pzrticular topic or subject
matter or in relation to the particular instructional
objective, viz cognitive, affective, or psychomotor
or in relation to the learning heirachy, viz signal
learning (S-R), problem solving or la reiation to
the learning tasks viz identifying, comparing and
application,

Content attributes may also be viewed in terms of
how it presents the stimulus, directs attention,

provides a model, assesses attainment and provides
feedback,
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cage (1963) proposed that mcdia may be used to
establish set and appropriate frames of reference,
to achieve closure; to control participation,
provide feedback and direct attention.

D. Factors Relating to Learner Attribute

Aptitude variables c¢.g., age, sex, mental ability,
personality factor, learning styles, cultural
factors, etc, should be considered,

E. Factors Relating to Psychological Process of

perception, motivation, physiology and cognitive

factors.,

F. Factors Relating to Usage of Media

Is the particular media well developed? This
involves teaching techniques, Instructional
Strategies, teacher characteristics and attitude

to media use,

G. Factors External to the Direct Instructional
Situation

- Media programme within the school - How versatile

~ Cost effectiveness/benefit considerations

- Media application in teacher education

- Administrative procedure of the school organisation,

Having classified the various media into categories,

an instructor or an instructional designer is expected
to look critically at this classification and choose to
utilize media which have factors that can enhance

realisation of his instructional intent.
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YHEdgar Dale {1969) in his own classification of
media presents media in form of a continuum which |
range from concrete o abstract. According to Bdgar
Dale, there are several difficultics in the school
system, such as the following:

(1) Verbalism - This is the use of a lot of words
which hold little meaning for the student; They
tend to foster the acquisition of knowledge rather
than impart skills (i.e.) they emphasize knowing
rather than doing.

(2) Complexity - A lot of industrialisation has

crowded out the simple way of life, hence no
direct experiences can be obtained in many things,
€.8., spinning, dyeing, preservation of food etc,

- Media use will bring such experiences to the X
classroom,

(3) Curriculum ~ Therc is more subject matter and

more knowledge i.e., more facts to be grasped.

{(4) Textbooks and Workbooks = Arce numerous and too

many teachers rcly on them rather than supplement
them, Such textbooks include a lot of verbalisation
having been written by specialised writers in the
field.

(5) Knowledge Bxplosion and Learner Explosion - Are

alsoc difficulties that must be overcome. There are
more facts To be learnt and more learners to be
taught, |

According to Edgar Dale, Audio~visual materials

can do a lot to reduce, if not eleminate all the



Ffficulties, In his own words, hdgar Dale says,

Audio~visual materials cang

1. Build clear, accurate concepts,

2. Provide a climate to help more retarded students
by generating intercst and providing motivation,
For example, In a ficld trip, wore gifted students
learn mere, but the common denominator is greater
and more effective than explanations.

3. Reduce verbalism by supplying concrete basis for
conceptunl rcasoning,

4, Make learning more permanent by alding rétention.

5, Stimulate self activity and directs pent up
inteyests,

6., Develop 2 continuity of thought especially motion
pictures.

7. Provide experiences not easily obtained and
contribute to the efficiency, depth and variety
of learning.

8. Reducec monotony and add variety

9. Help efficient teaching.

With this general background to the importance of

audio=-visunl materials, Edgar Dale goes on to analyse

the various types and categorizes them into Concrete/

Abstract. At the base of his "Cone of Experience®

(see figh2) are the direct, purposeful cxperiences

and at the peak are the more abstract experiences,

Edgar Dale does not say anything about one being.

morc¢ superior to the other especinlly since these
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Figa-2: Edgar Dale's Cone of Experience
Reproduced from vaudio Visual Methods
in teaching. licw York, Dryden Press
1969 (3rd Ed.).



- 3

experiences anc the resulting lesrning is & ractor of
the learner characteristics and the subject matter.
In the area of 1ANguagcs, verc=1l sypools olay a great
role in education, ever though the vorbzl symbols
may be obtained by direct concrete cxperiences like
visitation (to the place where 1anguage 1is being spoken)
and it can also be obtained by Facdio and Fecording.
A teacher must consider the £a1lowing before
deciding on which to choose€.
- Does it give a true picture?
- Does it contribute meaningfully to the topic or
instructional content?
- Does it allow for student activity or creativity?
- Is it worth the time and effort involved?
- Is it appropriate for the 2ge, intelligence and
experience of the learners?
- Is it physically satisfactory?
Edgar Dale examines the advantages and disadvantages
of each and suggests situation for which they are

best put to use.

Direct Purposeful Experience (DPE)

This is based on sensory perceptlon “lirough
sight, hearing, touching or doing €.Ee«» learning
about evaporation by leaving paint jars open. Seeing
mud dry, and comparing the offect of wind and heat on
drying., Having carried out these experiments
themselves students are apt to remember what they did

and the result they obtained.
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DPE include experimenting, imitating or doing, "More
indirect experiences are obscrv: tion of a performance
but postponing doing it. Also iniirect are rcading
about and listening to something...

These are sensory experiences and ssnsory experiences
do not ensure adequate communication. Practice is not
a substitute for theory, both are necded”, (Edgar

Dale 1969).

Contrived Expcricences:

The eationnle for this is that sometimes simple
direct experiences can't be obtained either because
they are not accessible e¢.g., turbine, or because
they are:

- Complex in real life e.g., working of the human
eye,

-~ Too small or too large e.g., atom/continent,

- Beyond reach in time or space e.g., past, future,
distance,

- A long process or abstraction e.g., crystallization
or nuclear fission,

- Abstract in construction e.g., shapes like spiral
or double helix, examples of such are Models, Mock
ups, Objects, Specimens,

As much, as possible such experiences should be
representative of the original and proportional to it,
without giving wrong impressions of colour, size,

shape and detail and without oversimplification,
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Dramatisations

Further up on the cone is dramatisation, Student
who play roles in dramatisstion have an experience of
the feeling of the role they are playing, It enhances
emotional involvement, hence encourages active
learning, It inculcates the cooperative spirit and
helps retention, Participants may gain as much as the
observers, Teacher must explain the bnckground to
dramatisations,

Demonstraotion

Next comes the demonstrations,
Observation ig the theme, not doing. It is very
useful in teaching skills, It requires not only the
demonstrator and audience but also audio-visual
materials, ranging from chalkboards to bulletin boards,

from diagrams and charts, to slides and films, to models,

Field Trips

This is a planned visit to a2 place outside the
class., Time cannot permit the learning of everything
by doing or participating, field trips offer direct
expericences and learning about human relations, if
students nre allowed to interract sufficjently with
the people and materials.

Evaluation of the usefulness of the field trip
must be done before smbarking on it, using the

guidelines earlier listed,
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Exhibits

This also encompasscs a varicty of aulio-visual
materials, They can be schocl-made or loancd from
Museums and Educational Technology Centres, Examples
are Bulletin boards, Posturs ¢tc. Their messagoes
should be clear and with short, simple latoels., “Motbile
displays and sounds attract attention, Colour adds
interest., They should contain only one central theme

and placed at conspicous positions®", Edgar Dale (1969),

Television and Motion Pictures

T.V. instruction provides concretness by producing
real and immediate activities., It has the added
advantage of-uniform communication to various groups.
- Recreates the past
- Provides succintness of explanation
- Provides reinforcement and stimulation of ideas,

It also utilizes many audio-visual materials,
However, its disadvantage lies in its inability to
establish rapport and obtain feedback, the difficulty
in obtaining programmes relevant to audience, and
inability to fit programmes into classroom schedule,
It is worthwhile to note that this same problem is
faced in the use of Radio., As for Motion Pictures, it
does the same as T, V. especially now that video has
been developed, They both:

- Bring the world into the classroom in condensed
dynamic forms, In the case of films, this can be

done at convenient nnd appreopriate times,
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- Like T.V., motion pictures overcome time, size

and distance.
- Special cffects such as slow motion, 2animation,

and close-=ups scrve several learning puUrnoses,
- Concepts involving motion nre best illustrated

by motion pictures (films). Graphs, charts or

still pictures can only give stages, but not the on

going process, Words or still pictures fully

describe motion like T.V, or motion picturcs can.
Their disadvantage lies in the fact that they can
get scratched and worn out easily unlike the case with
slides.,
sull Pictures |

Unlike motion pictures, still pictures lend

themselves to detailed study by arresting motion, and
can be arranged in a seriles to produce a picture story.
Still pictures can be abstract c.g. grapns,
illustrations, diagrams. They can also be more
concrete, because?zeylook 1ike the original, Still
pictures can be non-projected (e.g. photographs and
i1lustrations) or projected (e.g. slides, film strips
ete). Projected still picture can be made to reach a
larger group at once than nen=-projected still pictures,
In this case, slides are chosen as againsti demonstration
because slides,when projected, can reach a large
audience., More will be said about slides as a form
of still picture in the scction which deals with the

reason for choosing slides/tape/note for this package.
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F«xdio and Recordings

At 2 time when speech was less developed, printed

materials sufficed, Today, through application of
electronics, possibilities for oral communication is
limitless, Teaching with recordings offer immediacy,
realism, emotional impact and authenticity (i.e.
experts giving talks on the subjects in their field,
It is however, usually a one way communication and
stands a high risk of verbalism. It requires previous
training on listening,

Unlike Radio, Recording can be adapted to audience
and can be usecd to foster two-way communication, It
is also inexpensive, More will be said on this
later, McGuire (1968), cites a series of studies that
show that the spoken word had greater persuasive
impact than the printed word,

Visual Symbols

These are charts, graphs, diagrams, chalkboard,
bulletin board, cartoun drawings and sketches, etc,
"They are not direct experiences but representatives
of it . Although they are easily nssembled and useful
for slow readers; they are attractive and give a
semblance of the reals their disadvantage lies in the
fact that they can be misunderstood especially where
they are not explained". Edgar Dale (1969).

Having looked into the varicus media categories,
the rationnl for choosing slide/tape/notes for this

package will be set forth in the next sub-section,
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2:6 Why Slide/Tape/Notes?

From the nbove classificati:ns »f media it can
be seen thoet various media due to their nature and
attribute, presentation and utilisation have unique

propertics which make them more appropriate for certain
subjects/topics than others, e¢.g., motion is best
depicted by films and meotion picturcs. In zome cases,
a mere photograph will suffice for illustration and
identification. Maths and geometry are best
illustrated with charts, diagram etc,

A dutiful tencher should choose the most appropriate
of all the media four the particular topic hc/shg wants
to teach., Tc¢ justify the choice of slide/tape/notes,
comparison of the advantages and disadvantages of
each is necessary.

Printed texts and Reference Materials

Since notes will be included in this package
preparation, we must take a look at various works done
in this area and utilise such findings in the
preparation of this package. Lewis, Brown and Harcleroad
(1964) in their book "Audio-visual Instruction: Materials
and Methods', discuss in details, the advantages and
disadvantages of texts. According to Brown, et al
(1964), "Texts arec made up of words., Words can mean
different things to different people. Writers of
texts must be able to pinepoint exactly what they

want to convey', They must use universally knouwm




- 41 =

words, Printed texts in addition to the danger of

using words that are nct clear, have the following

disadvantages:

~ They spoon-feed the learner, thus disregarding, to
a large extent, the importance ¢f active learning.

- Textbooks become too easily outdated

- Revision is sometimes too frequent, ani it costs
to keep up with the latest edition, therefore there
is the danger of continued use of long outdated texts.

- Some texts can be too sketchy to be of much use to
learners.

- They encourage cramming and provide insufficient
knowledge for learners with shallow interest,

- They contain a lot of marration and description

which do not enhance learning.

McMurray ahd Gronbach (1962) believe strongly that’
"Narration and description being artistic tools,
communicate directly to the reader making it possible
for him to join the scenc, The danger is that
narration may communicate values without the designer
realising it; it mey also encourage in students the
habit of generalising. Selected examples,....
Prescriptions and directives which do not lead to
investigative processes does not lend to creative
learning .
Advantages of printed texts include the fact that:
- They are usually more ecconomical than other forms,
charts for example, are very expensive because only

limited ideas can be represented on them at a time,
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« They cen be purchase? by inciviluzls and used for
a variety of topics.
~ They make individual instruction pogsitle tnerefore,
help students to study,
-« They are useful for recall and revision of instruction,
With the above advantages and disadvantoges,
"whether to choose between picturcs and words is not
the question, but how to use pictures in a verbal
medium. It is said that "The camera can g¢ Just faqr,
words go the rest of the way" (Dale, 1969), Words
help to get closer to pictures/but certain words do
refer to more than visible objects e.g., How do you
show pictures of Yhowever'", *and", "sister", “niece"
etc? Words definitely go a longer way when complemented
with visual effects. Which of the visuals best depict
what is intended? 1In this package, slides have been

chosen as complementary medina,

Slides and Filmstrips

Since 2 major part of the package is the slides
and tapes,we shall deliberate more on slides and audio
materials and try to see their importance and
usefulness to learning. Slides are still pictures
which must be projected., Added to ilh¢ advantages .of

projection, slides have several other advantages for
instructional use, . Levie and -

Dickie (1963), said, “Auditory signals are finite in
duration ané sre relatively difficult to preserve;




Visual displays are normally lon lasting :=nd have
high referability, that is, they are available for
long periods sa that they can be referred to
repeatedly . This, ir: bpther words, mcans that things
that are scen are more casily remembered than things
that are heerd, xlso, the nced for individual learning
opportunities is e¢videnced by the increase in the rate
at which modern publics with modern ideas and
attributes may want to look with deep interest at
slides, filmstripé etc.
The need for the learner to move at his own pace,
review instruction in order to internalise it, is
also cne that every instructional developer must not
ignore., Dunn ¢t al (1969) in a study to compare the
effectivenecss of individually used tape/slide programme
with conventional mess instruction, for students of
the Western Infirmory, Glassgow, found students
opinion highly favourable . 'Dunn, Harden, Holroyd,
Lover and Lindsay, 1969). Slides have been found to
have the fellowing aévantagos:-
= They arc very useful in the teaching of skills of
"How to do it, step by step processes‘,
- This is because they can be projccgrﬂt various
speeds,
or
- They can also be repeated in part/in whole to
consolidate learning or recapitulate it,
- They are useful for supplcementation and reinforcement

of other learning activities such as excursions,
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lectures, demonstrations and even motion films,

- They can be used to introduce new topics and skills

- Above all, they are best for independent study,
though they can serve a medium or large group.

- They do not require special room--darkening devices,
hence can be used in a moderctely darkroom,

- Participative activities and redundancy can easily
be built into the audio part of the slides.,

- They are relatively inexpensive when compared with
other media and they are projected with inexpensive
instruments, Most schools and individuals can
afford them,

- They are compact, light to carry and easy to operate.

= Slides are flexible to use because they can be
tailored to fit particular requirements in
individual school situationﬁ. This can be done by
adding or omitting slides in order to give a sequence
relevant to the school or class and their special
needs, Motion pictures cannot be put to such use.,
The sequences of projection can also be rearranged
as desired to give special effects relative to the
audience, Outdated pictures can be removed and
foreign examples can be replaced with local ones,
They can be prepared by the teacher to suit his
instructional purpcse,

- Unlike motion pictures, note-taking is possible
during the showing because the teacher can proceed
at the student's pace znd the room does not have

to be in pitch darkness,

-

[ ——
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Despite all the abeve advantages of slides, slides
alone without an 2udio complement are useless, The
pictures must Le interpreted and explained as
comprehensively as possible, This is why tapes have
been developed along with the slides in this package.
Chris Hawthorne (1979) in his article "Why Tape~-Slide"
showed *. how that film production is time consuming,
expensive and may not be relevant to every group, In
addition, students interest in a particular subject
topic can be developed by invelving them in the
production of sound for a set of slides., Thesc Tapes
are meant to complement Slides, since tapes alone do
not suffice for long time retention, Several
researchers, (for example, Margrain, 1967; Murdock,
1968 and Gaik, 1969) have studied the relative effects
of auditory versus visual presentation of verbal
information on short-term retention, Two
generalisations that have emerged are that auditory
presentation is superior to visual presentation for

short-term learning-tasks. Studies which manipulate

the rate of information presentation have shown that
auditory presentation is supericr at fast presentation
rates while recall of visual information improves with
slower rates of presentation (Mackworth 1964),

Hopper (1966) notes thatfpictures are poor signs
for communicating generalisations and qualifications
such as "all®, "many", or "most®*, For this reasons
iconic (picture) signs are inadequate for communicating
abstractions", In Knowlton's (1966) discussion of
logical pictures, he notes that, when learning tasks
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involve understanding of a large number of relationships,
a visual display which presents all the relationships
simultaneously in a2 structure (c.g., ° map, or a

picture of a physicluzical system) may help overcome
human being's limited copacity to retnin a sequence

of ideas",

Generalising from the various works of various
researchers, Levie and Dickle (1963) came up with this
summary on text materials versus auditory symbols.

"In learning from textual material, reading is
superior to listening when the learner may take °
advantage of the greater referability of print®,

One conclusion which the designer of this script/
package has reached is that slides without tape will
be as ineffective as slide with tape, without notes.
with this in mind, the designer has chosen to make
use of these three media in her package. Van Mondfrans
and Travers (1965), though not finding any advantage
for audio=-visual presentation, found however that
simultaneous presentation of stimulus-response pairs
was superior to sequential presentation of stimulus
and response items,

According to Brown, Lewis and Haurcleroad (1964),
learning is different from listening, Listening is
a skill that should be developed early in life by
providing children with opportunity to listen, to
react overtly to what they hear, to select important

points by discriminating, identifying and making
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judgements . .ccording to these men, listening skills

can be developed DY letting learners:

- Listen to instructions and follow them,

- Summarise points in lecturcs, debates dramatisations

and films.
-« Identify non-verbal areas and interprete them

e.g. sound effects.

- Identify various sounds and their source, detect

humour or mood.

- Listen critically in order to differentiate what

was said from what he expects to be said.

Finally, in choosing to utilise slide/tape/note

in this package the writer has made use of the Model

for Media selection in Howard Levie's book,

wUnderstanding Instructional Media" (sec fig23).

Detcrmine Media
Attributes

vironmcntaﬂ
nalysis

1
“List T Ay
Alternative Medial’
—

Productio Apply Pragmatic Distribution
How many? Constraints How wide?

|

r" Make
(Finsl choice

FIG23: A Model For Media Selection, reproduced
From Levie 1963,




wilbur Schromm (1955) sums up the whele of the
research so far dene in his statement "If one medium
is used to reinforce another, (e.g., print with
lecture, lecture with slides/tape and pamphlet etc),
there is possibilitv of achieving considerably more
learning than from one medium alone%. He gees on to
say that, “Gains achieved through such coordinated
use can be expected only if there iz rr2l sumwplementation.
There is no automatic gain in using three senses
instead of two, for example, unless the added channel
gives added interpretation®,

Since these slides are showing a "how to do it"
process, they are just like demonstretion, hence care
has been taken to utilise the hints on preparation for,
and performance of demonstration in developing this
package.

Edgar Dale (1969) gives the following principles of

good demonstration:

- Establish rapport by greeting, stimulating interest
and arousing curiousity,

- Be sure the audience understands and knows every
new term,

= Explain and emphasize the key points by celling,
showing and doing.

- Qutline steps on the chalkboard, (in this case,
there are notes).
In the performance of the demonstration:

- Do not digress
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- Check continunlly Lo know you are being understood.
- Don't hurry, stup to questione
- Don't drag tha demonstration.
- Summarise o5 you g along by saying, "sO far we
have see€n that" or done etc.
- Give written moterinls.
- Allow and encourage questions.
- Review and summarise key points.
- If conditions permit, 1et students do the process
themselves and evaluatec.
Having examined in detail the advantages and
disadvantages of pictures (still or not), with sound
and notes the writer decided to use the three in this

package.

241 The Systems Approach

in order to produce a package that is cffective
and efficient, jt is important that we take a look
at the systems approach to instructicn design.
Educators now realise that there is more than one way
to realise desired objectives. gince several things
must be considered in reaching the objectives, two
main things must be taken into account viz:
Logistics - This is the qanner of presenting

jnformation to & particular set of students.
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Economics = This is the availability of resources with
which to accomplish this, "The Lzarning situation is
more than mere collecticn of elements, It only gains
effectiveness when the elements are put together to
encourage desired learning" (Green 1976).

This process of combining resources into the most
effective pattern is called the systems approach,

The systems approach asks question like: Why do this?
"How best can we do © it?" ®Is it best for everyone?"
“Is it the best utilisation of rescurces?"

The systems approach was not developed specifically
for educational purposes, but initially to improve
military defence and tactical strategies. Pffeffer,
(1968) comments that:

",.. during the early days of world war
I1, teams made up mainly of bid®logists,
mathematicians, and physicist were
mobilised - to help design soft ware,
instead of hardware, plans, instead of
equipment., They used methods of learning
«+e in the course of improving military
tactics and strategies...

«seeOne famous analysis ran directly
counter to the established practice of

dropping depth charges set to explode a
hundred fecet beneath the surface,
indicating that a shallow setting of
twenty to theirty feet would prove far
more effective. The change was made,
after some oppostion, and it increased
the number of U-boats Sunk by more than
fifty per cent", (Pffeffer, 1968).

o
"The systems approach either appliedhgefence,

business or education, covers the whole process
from the definition of the problem, specification

of the basic cbjectives, sclection of course of
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action, down T tre final svaluntion of the success
of the systcm, poth in term of the objective
fulfilment and in terms of cost effectiveness

and other considerations" (Hills, 1976).

puckworth (1965) {1lustrates this with 2 simple
example in his problem, stated as follows:

wThere are three pieces of bread and one
toaster which only toasts one side of
each of two pieces of bread at once. The
time taken to toast ovne side is thirty
seconds. The objectives isi- To toast
the three pieces of bread completcly and
to do this in the shortest time having
utilised the full capacity of the toaster
as far as possible one course of action
miiht be as follows:=

Time in Seconds

Toasts onc side of pieces A & B 30
Toast other side of pieces A & B 30
Toast cne side of piece C 30
Toast other side of piece C 30

Total Time 120 Seconds

———

The second CoOurse of action might be

Toast one side of A and B 30
Toast other side of A and vune
side of C 30
Toast other side of B and
other side of C 30
‘—-
Total time taken 90 Seconds

—

Both methods fulfil the objectives of toasing the
three pieces uf tread, but only the scoond method
utilised the full capacity of the toaster and
toasts the total amount of bread in a shorter time
(Duckworth, 1965).

Mackenziec, et al (1970) give A simple

diagramatic representation of the systems approach



as applied to education,

This approach

includes

the definition of the objective, selection of

methods and implementation of the course which is

designed only when evaluation shows that the

objectives have been achieved,

Define Objective

Decide
Methods

B el

Implement

Obtain and
Prepare Resource

Evaluate Lw s

Try Out

Fig 2 4 Systems Approach To Instruction (Adapted
4

from Mackenzie, Eraut and Jones, 1970).

It should be noted that this approach bears

much semblance to the various instructional

development processes available now, The approach

consists of three steps.
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1, Careful cuourse analysis to define what learners
should learun (Objectives).

2, A consideration of methods and techniques
available.

3, An evaluation and the revision of a course in
terms of the level of achievement set for the
course.

As the realisation of the need for systematic

approach to instruction jncreased, various groups

have tried to come up with varicus models for a

systematic approach in various COUrSES, in various

universities. The importance of utilisation of
instructional media to acccmplish this has become
more glaring., Many attempts to draw up a general

classification of systems have been made (e.&.

Jones 1967).

This can be secen developments such as:
1. Davies and Hills (1972), Hills, (1975):
vp systematic approach to o first year under=
graduate course in electrical circuits, using
lectures integrated with a system of self-tests
and library=based materials®.

2. The Keller plan (described in a paper prepared
for the Nuffield group for Research and Innovation
in Higher Education (Boud and Bridge, 1974) etc,
The list is by no means exhaustive,

The Instructional Development models described
in chapter three, show a high degree of utilisation
of the systems approach to realise specified goals,

in the most efficient and effective way. /n



efficient system which is developed without reference
to various works done on learning is like cake baked
without a leaven, It is therefore necessary to look

at few relevant learning principles.

5.8 Learnins Theories and Principles

There are several learning theories which have
been advanced, Looking for practical principles from
the theories of loarning, one finds that most
learning theories cannot be appiic. (ircctly o the
uncontrolled conditions of everyday life., Certain
principles, however, can be applied, independently
of all thecry, to everyday practical learning, Most
learning theories resulted from experimental work
under strict laboratory conditions and were performed
with animals. To p¢eneralise from a rat, presented
with food for which it had to press a lever, to the
behaviour of human beings in the complex condition
of normal life, is rather a presumptions affair,

"It may be reasoned that a researcher's conclusions
and results may be biased by their desire, for
examples  to fit their observed facts into theory
(Hills, 1970):
Russell comments that ",...animals studics
by Americans rush about framtically with an
incredible display of hustle anu pep, and
at last achieve the desired result by chance,
Animals observed by Germans sit still and

think, and at last evolve the situation out
of their inner conciousness",(Russell, 1927)
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This observation is of siynificance, if such
animals are the very ones used to postulate
learning theories,

However, certain factors emerge from these
various theories as factors which affect learning,
It follows therefore that in designing this packaje
such factors must be examined viz:-

1. Physical, Psychological, Social

2, Maturation and Readiness

3. Motivation

4, Active Involvement Factor(by relating previous

knowled;¢ to new task).

The above four factors are actually interrelated,
For example, readiness may bte a factor of mmx
motivation and previous knowledge. /11 the above
four factors supposedly predispose to learning and

retention, or memory.

Physical, Psychological, Social

These three factors are directly related to
the learning process because they determine whether
or not learning can occur and to what extent, if at
all, learning can occur, Any physical impairement
can obstruct various types of learning depending on
the area of impairement on the body, * mentally
unstable individual may not be able to learn certain
things which he can learn if his condition was

otherwise,.
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S0 also, psychological imbalance (to give an
extreme example) can impede learning.
Usually, social background may impede learning,
especially when the content of what is to be learnt
is totally strange to one's social background, A
pupil who was raised in the city may know a lot about
machines, skyscrapers etc,, but may have little idea
of how yams, becans etc grow.

Before any form of learning can occur, the
individual, by means of his sense must receive the
stimulus and interprete it. This process is called

perception,

0.9 Perception Principles

Bryant J. Cratty (1974) defines perception as
",...the process which involves interpretation,
contrasting and making judgements about relatively
simple sensory information emanating from specific
sensory corgans or from a combination of outside
stimuli, These Jjudgements are influenced by
expectations and past experience of the individual
and the central fipure, person or event in the
background or context in which the perceiver resides®

Cratty beclicves that perception varies from
person to person at any given age.

Since perception is one of the earliest stages in
congnition and since it is influenced by prior

learning and a number of factors, a message designer
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must know and apply perceptusl principles in
designing and delivering his message, This view
is supported by several psychologists, viz:

1. "The better an object, person, event or
relationship is perceived the better it can be
remembered." (Berelson and Steiner, 1964)

2. "Reality and ideslogv being represented in a
message (by a model, picture or words, mus® be
presented adequately for perceptwal purposes"”
(Hochberg, 1966).

3, It is important (in communication) to avoid
misconceptions and misperceptions of intent and
content ¢f a message because it leads to
misunderstanding, false of irrelevant learning
and misdirection.

Seeing the need for a message designer to
utilise perceptual principles in his design, it is
pertinent to outline some of these perceptual
principles as discussed by Bryant J, Cratty (1977).

Factors that affect the perceptual process

Perception has several characteristics which
have been grouped into basic principles.
Principle a

| Perception level is related to concurrent or
immediate experience which the individual uses as
a references peint, ¢,5., entering a brightly 1lit
room from a dark room, carrying heavy objects just
after dropping a light one, Relative weights, or

speed are judged by immediate past or concurrent
experience,



Principle 1b

Where immedinte past is at a high level, new
stimulus is underestimated and vice versa,

Implication for Instruction - A dramatic pause

heightens the effect of words that follow and a
largé space adds punch to a small figure in the
corner of an advert,

Principles 2a

Perception is selective, Human beings attend

to only few of the stimuli available at any given time,

Instructional Implication ~ A message designer must
know what aspects of his message need emphasis and

what aspects must be de-emphasized to prevent
distraction,
Erinciple 2b

Selective perception is dynamic, it all depends
on what an individual wants or what he is interested
in at that time, It is only possible for him to be
aware of a small portion of it, This is called
selective awareness., While sitting in this room it
is only possible for us to be aware of a few of the
many messases reaching us such as a voice, or the
temperature of the room or the footsteps and voices
outside. : . _
Instructional Implication - This has a relationship

with readiness,
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Principle 2c

When a lcearier i= ready fer the particular kind
of knowledze, perception is high and learning is
enhanced,

Selective perception is, in part, physical and
our senses do have load limits and are incapable of
taking more than the limit allowed.

Instructional Implication - The implication of this

to the communicator is that he must not exceed the
perceptual capacities of the audience, neither should
he - -underemploy their capacities such as to loose
their interest and attention to a more stimulative
message, Fixed paced messages such as are delivered
by T.V., film and audio recording, have this danger,
This is not the case with written materials and
programmed materials which allow t..» 7 ~»rner to keep
input at a level whereby he can attend to, and process

the informaticn,

Principle 3a

Perccption is orpanised: people generally don't

perceive chaotic arrays of different brightness,
colour, temperature and noise but theyperceptually
construct relationships by grouping objects, events,
words and people. Organised perception produces the
stability, ordcr, pattern and predictability

necessary for normal functions., Also, the organisation
of stimulus influences to a large extent, the speed

and accuracy of perception. Gestalt gives a clue

to the effect of or:-nisation in his law, "Where
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material to bc learnt is organised and the organisation
apperent to the learner, acquisition is facilitated"
(Biehler, 1971).

The visual system organises 2 film into one or
more figures which stand out against a background,
whether pictorial or verbal, Incomplete stimulus
figure may be completed by the perceiver in crder to
satisfy his need for organisation., This perceptual
organisation is affected by his past experiences,

present interests and necds,

Instructional Implication: -~ The designer must relate
his topics such that a smooth transition occurs from

known to unknown,

Principle A4a
Perception is strongly influenced by what we

expect and are "set" to perceive, The communicator
must therefore, direct the audience's "will" to
attend to the message. This can be done by asking a

question, posing a problem or presenting a puzzle,

Principle 41

Perception of an individual or group varies
remarkably from those of others in the same situation,
The implication of these principles to learning
is as follows:-
1. That perception is relative rather than obsolete
implies that communicators should try to make
comparisions e.il., the length of an object can

be illustrated by the combined length of several
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familiar objects. It follows therefore ihat messages

should be paced relatively, Interestin  ness:tjes are

perceived as relatively short, therefore, difficult
concepts and ideas should be divided into small
relatively easy points or steps.

2. That perception is selectiv: requires the

comnunicator:

(a) To limit the range cf aspects presented at a time.
For the teacher, a chart needs not include
unnecessary words which de not faci.itcat. perception.

(b) To use pointers - which can be words which direct
the receiver to relevant aspects,

3. That perception is organised, makes it necessary
for the communicator to:

(a) Make his message clear by numbering and giving
verbal cues such as, before, after, ;reater,
lesser, etc.

(b) Choose organisational methods that are consistent

~ with the message content or subject e.z., a
circular figure used to depict a cycle, a question
raising message used to generate inquiry process,

4. That perception is influenced by what we "set" out
to get makes it mandatory:

(a) For instructions to be given to the receiver such
as "Notices", Appreciate" and any question that
the perceiver will resolve to give response to,

.(b) For a topic to be assigned to the message. This

makes the receiver willing to attend to the message

content, Open ended questions which motivate the

receiver to think such as "Why do you suppose?",






