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CHAPTER 3

CONCEPTUALISATION OF A MCDEL
i
FOR INDIVIDUAL SKILL LEARNING
\

3.G SYSTEMS APPROACH

3.1 INSTRUCTION

biest training involves unplanned learning and most education involves
some planned, goal-criented teaching. A simple way of stating one view
is that "education is what goes on in scheols and training is what goes on
in industry.” Instruction can be deiined as a goal oriented pre-plannea teach-
ing process. Pre~planning is necessary to check the process of the learning.
it is necessary to test the viability of any route the learner proposes to
take., check the progress zlong the way, and tc map it so that the steps
can be retraced. Thus the presence oi careful pre-planning and testing of
objectives is the main characteristics of the "Instructional system.” Instruct-
ional systera desigh is therefore a three phase process of establishing precise
ang useiul objectives, planning viable routes and testing them out. A system
describes an abstract concept, having a set of componenis or eleiments,
each of which has a special function, interacting together towards a conunon
goal. How to write instruction for developing multi-inedia package ifor teach-
ing a course is a problem. Whatever be the preblem, it has to be solved.
One can get better results, if it is done in a systematic way. The components
have certain characteristics, and inter-relationships. The output required

are dependent on the input characteristics of the system inputs. Controlling
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the input characteristics, the output requirements can be changed. The
ldea of the simple system is expressed in fige 3.1,

WPUT PROCESSING QUTPUT
SYSTEM

Fige. 3.1 The baslc system

3.2  Vocational Training System

The same concept can be applied to the wvocational training field.
The components of the vocational training system will be content, method,
teaching techniques (instructional techniques) materials, aids, media, tests,
feedback, validation, etc., and these components must be compatible with
the other parts of the system. The harmonious functioning of all the compo-
nents must be compatible with the Input in terms of course prerequisites
and trainee’s previcus experience, and with the output In terms of trainee’s
subsequent performance and the requirement of his employer. A change
in one part will affect the system as a whole. It is therefore jobvious that
to have & successful vocational training system it must be carefully designed,

taking into consideration all the components. /j
|

33  Instructor and the traditional system {
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the trainges. Many instructors are effective im this mode and could produce
good resuits, when his knowlcdge and subject matter {it the real needs of
the situation. A mediocre or poor instructor would always produce mediccre
or poor resultse There is always & possibility of the course failure with
the average instructor instructing with wrong course materials. In the tradit-
ional system, ihe instructor often relies on his biases wiren seleciing media
andt methods. More often than not, the Instructor is unaware of changes
-going on in the industry and the environment. He does not keep track of
what the trained worker is doing in his environmsent. Aicreover, because
of the adnministrative resirictions; he has little cpgortunity‘ to make proper
trainee evaluation and provide necessary reinforcement or follow up within
reasonable short tirme. His presentation rate may alse tend to disagree wiin
the receptive ability of the average trainee. This often results in problems
for high as well as low achievers, The process is zlso not consistent with
all instructors, or even between different groups under same instructor.
it was thus an efficient procedure with respect to trainee and instructional

time.

3.4 The traditional system

Figute 3.2 illustrates the traditional system. The instructor draws

irom a budy of knowledge which he condenses into a lesson plan and delivers

Body of Instructor Trainee
Knowledge

Fige 3.2 The traditional system
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to the trainee. There is no guarantee that there is interaction between
the body of knowledge and the trainee. This Is not eificient for {(a) the
instructor varies his ‘input' and (b) he is continually varying the internal
components on a purely haphazard day-to-day basise This results in low
level output. It is now pr;pesed to discuss a little more about the four
important components of a system, before details about the proposed model
for skill learning is discussed.

3.5 Components of a Systems Approach to Instruction

An awareness of some of the prﬁblems facing those who wish to
design instructional systems can be gained from some of the work done by
the pioneers in the area. Research till recently used to be to compare one
procedure previously known to have produéed better results to a new medium.
That is, can medium "X" teach as well as medium "Y" or as good or as poorly
as this or that procedure. There is a change in this pattern now. Which
resource or combination of resource (people, places, media) is more appro-
priate for teaching? What type of subject to what type of learner, under
what conditions - time, place, size of group and so on - to achieve what
purpose can be recommended? - The systematic design of all the components
of instruction, taking into consideration the entire situation in the environment
in which, the instruction is to work is important, and a model based on the

systems approach Is therefore desirable in this context.

Vandermeer (1964) emphasized that a systern developed from an
analysis of a given situation would be dependent upon one's views concerning
the function of the institution. Differing views would lead to different

systeris, and analysis begin with specification of goals. System design requires
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analysis of system componenise A searching analysis of the characteristics
of the different resource must be made to enable combination into meaningful
components, and subsystems of the larger systems called the 'training'and
institution.’ Finn (1963) discusses ;cwo concomitant developments - a tech-
nology associated with mass instruction and a technology associated with
individualised instruction - which are existing even today in our country.
These two are united or combined in instructional systems to consider new
patterns - staff deployment and logistics of imstruction. Finn had stated
that administrators themselves will be forced to chaenge their functions as
these new technological developments become ever more widespread. Embry
{1979) strongly urged elimination of artificial gaps among theory, research
and implementation. He indicated that every educator's prime concern is
the *‘mangging of learning,' and that policy decisions concerning media cannet

be made by adimninistrators unless more use-oriented research Is undertaken.

Learner, Characteristics instructional Adethodology
TS T INSTRUCTICON
Resource characteristics Teacher characteristics

Fige 3.3 Components of Systems Approach to Instruction
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It is clear that systems approach to the solution of instructional problems
is a restatement of the ends and means concerning educational and training
philosophy in tetins of the application of resources (means) to the attainment
of the system objectives {ends). The four most important characteristics,
ramely learner cha}acteristics, resource characteristics, teacher characteristics

and training methodology (Fig. 3.3) are discussed in the following paras.

3.5.1 Learner characteristics

Suppes (1964) asserted that, as evidenced by daily classreom practices,
the concept of individual diilerences is yet io be accepted by educators.
He stated that hinprovement in learning of subject matter could best be
achieved through research concentirated upon individual differences. Since
these differences imply that each learner will proceed at his own pace,
only teachers utilising technological methods can '?achieve this individual
pacing. Traweek (1964) found that the instructional effectiveness of different
method varied according to differences in student personality characteristics.
He demonstrated that students classified as exhibiting such personality traits
as withdrawal, anxiety, and insecurity were able to achieve at a much higher
ievel when exposed to programmed instruction than would have been expected

if they had been taugiht by mere traditional classroom methods.

3.5.2 Resource characteristics

Logan (1963} indicated that in any learning situation the learner learns
not only what to do, but also how rapidly to do it. The pace of any medium

effecis the learning of those exposed to it Programmed instruction has
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continued to enjoy much attention in educational research. But, some of
the ideas as to how programmed instructional materials should be employed
are being questioned. Stokes and Baer (1977) challenged the applicability
of behaviouristic psychology to problems of human learning. They made
a plea for the use of perceptual psychology, clinical psychology, linguistics,
communication theory, feedback, advertissment research, and the social
psychology of small groups to help change the instructional process and make
possible, "a true technology of instruction® Pressey (1963) advccated the
use of narrative types of instructional materials as prime sources of informat-
ion in conjunction with multiple choice format programmed materials which
serve as & check to the student of how well he bas comprehended the material
just studied. Krumboltz (1964) investigated the nature of the responses
required in programmed instruction. He found that students who were not
required to make (the appropriate overt) response did well as students who
were required to make relevant responses. He also found that if a response
was required, students learned better when they made non-trivial responses.

Travers (1964) also called into the question the concept that realistic
representations were superior to simplified representations. He pointed
out that simplified representation may be superior to realistic ones because
they contain fewer distracting details and’ enable the learner to concentrate
on the important elements in a given learning situation. I Travers is correct,
then the order of presentation may be crucial. For example, it may be
inappropriate to take class on a fiekd trip until aiter the students have siudied
the topic of concern to them with the help of simplified materials which
portray only the important elements. When the trip is finally taken, if at
all, the clags can pay heed to the important elements and not give undue
attention to unimportant factors.
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Seymour (1968) found that the quality of language learning was directly
dependent upon the frequency response of the language laboratory equipment
that was used by the students. The ‘effect of the frequency response was
a function of the language being studied. It seems evident from this that
the selection of quality equipment guaranteed to meet certain minimum
performance standards, is of great importance. Jerome Bruner (1960) contends
that it is the structure of the discipline that should provide the content
of the curriculuin, not chemical properties, historical events, the geological
formations, the structure of the metal of the equipment etc. The construction
of psychological structure is described by the leading proponents of this
approach, Robert Gagne (1970) and Leslie Briggs (1968) both of America
(Florida State University). An Instructor begins the construction of a learn~
ing hierarchy - the term often used by Gagne and Briggs - by stating one
of the desired outcomes of instruction in terms of the learner's capability.
The question “What would an individual have to know, how to do, in order
to achieve successful performance of this class of tasks, given only the direct-
Ion to perform it?7" One or more steps, or sub-skills may be required to
perform the skill. The process is continued by repeating the analysis with
the generated skills, and so on with subsequent capabilities until a hierar~
chical structure of subordinate skill is constructed. Though it could be con-
tinued indefinitely, the process in practice stops when the level of skills
that the learner knows already or possess already. Havelock (1969) distin-
guishes between the type or form of media as one way and two way media.
One way or presentation devices such as lectures, films, televised instruction,
books, and demonstrations are characterised by a flow of information from
instructor to student without reciprocity. When these media are employed
without follow up or discussion sessions, the learner has little opportunity
to influence the instructor or change the delivery pattém of message. [Hever-
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thless, when used appropriately no others eificient way to transmit large
quantities of information to large number of people in shortest possible time
{5,y at present available. Such presentations can be highly motivational
and stimulating In many situations. Two way or interactive media such
as discussions, tutoring and role plays are reciprocal. Although they are
not like the presentation media in transmitting message, they do aliow students
to play an active part in learning. The student can affect the pace, repetition,
and content of the message. The feedback recelved from students can be
used to refine the instruction. The third class of media is the self-instruct-
lonal medla, which include programmed instruction, personalised instruction,
audio-tutorial instruction, and computerised learning. While similar to two
way media in being interactive, these types of media tend to be more struct-
ured. Self instructional media tend to involve regular response ranging from
the highly specific in programming learning to the more general projects.
They allow a student to proceed at own rate amd pace, with own interests,
Independent of immediate instructional supervision. They do require a great
deal of planning on the part of the developer of instruction, who create
materials and arrange for resource materiais.

3.5.3 Teacher characteristics

McNeil (1962) found that programmed instruction was able to compensate
for a commonly accepted sex difference in reading abllity. A group of boys
learned to read as well as a group of girls when taught by programmed materi~
als. The same group of boys did not continue to learn as well as the girls,
when the teaching was done by a teacher in a normal classroom situation.
The experiment indicated the Inhibiting effect of the teacher upon the learn~
ing of the boys. It aiso indicated the potential role of media in compensating
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for the unconscious biases of human teachers. The instructor is the nerve
centre of any Instructional process, as the student is the target of all instruct-
ion. The interaction between the teacher and the student, even when the
instruction is mediated is the essence of instruction. Although the student
is the principal character, the instructor is the producer director of the
drama. The failure to regard each faculty member as a person, with a parti~-
cular teaching style and an idiosyncratic set of values, characteristics, and
behaviours is a serious oversight.

Axelrod (1973) presents a useful taxonomy which offers sketches
of teachers typified by their respective content-, instructor-, intellect-,

and person~-centered styles.

The content centered instructor teache® ) what he knows. He Is
concerned about covering the material in a systematic way. His interest
is primarily in teaching facts and principles, and students in turn are expected
to display their mastery of the material by accurately restating and applying

it.

The instructor-centered prototype, teaches what he is. He offers
himself as a model, representing certaln interllectual or artistic process,

which the students are invited to emulate.

The intellect-centered Instructor, trains mind. Knowledge for him
is a process, not a product. He emphasizes on intellect-rational development
and the rigorous use of reason, language, and problem solving skills.
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The person-centered instructor teaches students as people. He does

not separate intellectual development from other aspects of students' emotion-
al and personal development, and to attempt to do 5o is harmful. He belleves
in dealing with the whole growth and development within the teaching-fearning

processes.

These factors are not for using to judge teachers, but each style
has its own implications for treatment of course content and the relationship
of teacher to student. The content-centered instructor might choose program-~
med instruction while the person~centered instructor might prefer role playing
or simulation as the strategy. Thus teacher characteristics have a decision
making implication.

3.3.4 Instructional methodology

Classical courses on instructional techniques tend to give one, the
impression that there is only one worthwhile methed of Instruction. Llost
of the courses, concentrate on a method most practicable and apply the
‘lecture' method. However, with the developinent of Instructional systems
technology and the acquisition of a better understanding of how a person
learns, many new methods, techniques and organisational systems have been
evolved. An instructional method is regarded as the basic approach to instru-
ction, e.g. lecture, demonstration, lesson, seminar, etc., or to a combination
of similar approaches. A technique is a means of instruction complementing
a method, e.g., questioning, use of audio visual aids and equipment, etc.
Factors influencing choice of a method are the objectives, subject matter,
the target population, instructional staff, physical facilities, costs and time.
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Technology in ;tself does not guarantee instructional effectiveness.
How to distinguish the more effectlve methods from the less effective methods?
According to Kulik and Jaksa (1977} it is the introduction of some events
of instruction such as frequent quizzing, immediate, ieedbacl;, and require-
ment of mastery in student's learning outcomes. Reddy and Joshi (1979)
say that the method of teaching and learning employed should promote under-
standing, applicational abilities, and creative thinking among students. They
report, that so far there is no systematic agﬁé’&gtmm to devise the methaods
of teaching at the higher educational level which we have to achieve to
attain specified objectives. Harnishfeger and Wiley (1978) report that for
long, research especially in teaching, has focussed on isolated and oversimpli-
fied factors. This has improvised both research and practice. It is difficult
to find theory based models, that integrate the trainee and trainer activities
for the skill and related knowledge acquisition, taking into account the differ-
ent proceses of skill learning. Thus thete is a need for developing an instruct~
fonal model that would take Into consideration the nature of the subject
content, the frainee, the resource available, principles of instruction and
laws of learning, available components of the new technological concepts
and their inter-relationship with a view to maximize trainee behavioural
change and higher level of performance.

we 'have been working mostly on Intuitive solutions, and this may
not always held good and be successfule Such problems need systernatic
study considering all the multl-various interactions with possible solution
for the ultimate good effect. A rational procedure which accept complexity
as an inherent part is all that is required. Systems approach to the design
of instruction when applied properily serves in identifying the factors deter
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mining the outcome of the system ~ it can be called sub system approach
to the design of instruction for the course on audio visual education - and
the relationship among these factors. This will reduce inconsistencies and
inadequacies to the minimum.

But one should be careful in applying systems approach as there will
be no purpese to leave certain components, and tackle only few others.
The constraints left out will always have a say, no matter how effectively
one can contral the rest of the components of the system. In fact for effect-

iveness, one should control all the four aspects discussed earlier.

3.6  Educational Technology Approach 3 Rowntree -~ 1974

According to Rowntree, the systems approach and educational techno-
logy approach are synonymous terms. He points out that systematic approach
would be more apt and less pretentious. Every components of a system
relates to everything else amd he has given a four phase problem solving
approach to design and implement instruction. The figure 3.4 reveals four
phases of problern solvi;;g, and can be used in planning or developing instruction
and the design of learning experiences. He starts with objectives-analyse
aims, describe students, specify objectives and deslgn criterion tests. The
second phase is the design of learning-analyse the objectives, identify learning
sequences, decide teaching strategy, select medla, and materials and prepare
appropriate learning experiences. The third one is evaluation, try out, analysis,
use and monitor the results. The last phase is the improvement phase consist-
ing of revision and review. He cautions that these are not necessarily the

only possible steps, and the order is not to be taken as sacrosanct ar inviclable.
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Although it is possible to define objectives at first, it may be sometimes
necessary to rethink or refine them at a later stage, after some of the later
steps. In actual practice, the investigator had faced incidents, when each
step was aiffected by earlier decisions, and they were themselves liable to
cause changes in the earlier decisions. Rowntree opines, that the approach
does not demand that learning experiences should come through programmed
learning, mechanical aids, or any specific medium, on the other hand the
instructor should think systematically and in terms of the objective, he chooses
the means and media available. No one medlum, wiil be ideal for all object~

ives or even for all learners.

3.7  Instructional Systems Design 3 Briggs - 1977

it is the thesis of Briggs (1977) that instruction can be designed more
systematically than has traditionally been. The crux of the instructional
design, is the change to be effected in student behaviour. Whether instruct-
lonal design is to be effected by a single person, or a group of persons -
teachers, administrators, subject-matter experts, evaluation specialists, media
specialists, instructional designers and other specialised personGi-objectives
are stated first, then learning activities are desighed to attain the objectives
and lastly appropriate evaluation procedures are deviseds The three compo-
nents -~ fig.3.5 - should not be considered in piecemeal, but as parts of an
integrated plan. 3econd, planning by systems approach implies an analysis
of the components in a logical order and careful coordination of the total
effort among the plenners and various activities is requireds Third, the
process of planning follows an orderly but flexible sequence. VWhile there

is an overall logical order of design steps or stages, one step in the listed



CBIECTIVES

Identity needs and goals
Crganise course
Write objectives

Prepare performance tests

DESIGN LEARNING ACTIVITIES

Analyse Objectives
Sequence Instruction
Design learning activities
Select media

Develop lessons

EVALUATION

Formative evaluation
Assess learner
Lionitor results

Revise
Ficld tryout
Revision

Summative evaluation

Figs 3.5 INSTRUCTIONAL SYSTEMS DESIGNM : BRIGGS-1577
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sequence is not always not completed before the next, in a fixed linear
order, and never returned fo again. One returns to an earlier step and ruakes
corrections, due to a new insight gained while taking a later step. This
interactive nature of the instructional design model is one of its greatest
strengths, and is therefore open to self-correction. The fourth, calls for
empirical testing and improvement of the total instructional plan, that is
lormative evaluation. Heavy reliance is called for on actual tryout and
revision. The last in the design model requires comparison of the final version
of the instruction with alternative instructiony or in the absence of an alter-
rative, the value of the final form of the instructicn is to be determined,
that is sumnmative evaluation. The total design procedure is called the systems-~

oriented model for instructional design by him.

35 The instructional system: 3 Robert Rozma - 1978

Kozma {1978) presented a conceptual framework for solving instruct-
ional problems in Higher Education, intended to correspond to the intuitive
notions of teachers. According to Kozma, a great deal of educational researcn
is stili nceded, but the thinking is clearly moving from ‘simple to complex*
and from 'static to dynamic's Thoughts of one best way have been abandoned.
The thinking is influenced by a large number of variable in the instructional
environment, and they interact in a complex way. In any system, the com-
ponents are all interdependent, and the alteration of one affects others.
Banathy (1968) defines the system as a collection of interrelated parts or
clements which can be conceptually separated from Its surroundings, and
the interrelationship of its parts is determined by the purpose or function

of the system as a whole, and the nature and coentributory function of each
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of the elements. Identification of components of a system is important.
Cbvious are the instructor and the learner. Certain body of knowledge is
given or presented through s;me form of media. Ultimately, some kind
of evaluation takes place. Vhere does all of this activity occur? Inside
a classroom or other learning situation and the macro-environment of the
Institution and the society at large. The instructional system, conceived
by Kozma (1978) is shown in fig. 3.6 and these factors are represented there-
in, in & simple form. The subject matter is the message to be communicated,
whether it be knowledge, values or some other thing. The medium is the
means of communication; its function is to facilitate the transmission of
the subject matter to the learner, and the student (learner} is the receiver
of the message. The teacher (instructor) is the manager of the learning
situation or the systems who arranges the conditions of learning, selects
the course content, and is the source of the message. Evaluation indicates
effectiveness of the process. The environment supports the system. The
interaction of these elements will vary, depending on the situation. However,
there will be some commonality between this as well as other instructional

SYSTEIMIS.

3.9 1he Skills Cycles Approach ¢ Romiszowski - 1981

Facts are inforrnation, but learning and memorization of facts may
involve certain specific cognitive skills. Concepts are in themselves a class
of information, but the learning of a concept may t:equire the use of certain
cognitive skillss One has to rearrange his abilities, while acquiring new
concepts and store it meaningfully, together with cother related knowledge.
The skill may be coinposed of several sub-skills, and one has to assimilate



and synthesise new concepts which require higher cognitive abilities.

Romiszowskli {198]) defines knowledge as informaion stored in the learner's
mind and Is akin to the normal word 'know' that is { Commonly used. He
defines skill, as physical or Intellectual actions and reactions to ideas, things
or people, which a person performs in a competent way in order to achieve
a goal. In practising a skill, one utilizes certain items of knowledge that
are stored In the mind. One uses perception-situation, problem, cobject-to
gain new information which is combined with knowledge and one acts on
the basis of planning decisions. Any skilled action may have four activities-

perception, recall of prerequisite knowledge, planning and execution or per-

formance, of the action.

Knowledge Skills
H
i }

Factual Conceptual Skill Category

Knowledge Knowledge
cognitive skills

Facts Concepts Psychomotor skills
Procedures Principles Reactive Skills
(attitudes)
Interactive Skills

Fig. 3.7t Categories of teaching -~ Knowledge and skill ¢

Romiszowski - 1981
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Wheatcroft (1973) outlines the cycles of skilled performance as| composed
of purpose, information processing or reception, perception, decisi

n, action,
and remedial action. Romiszowski (1981) simplified the above ‘ﬁ‘ycle and
refers simply to perception {of others or of seilf), decision (}é}cw \go react),
action (reaction, interaction) and finally, evaluation (invoivinge{l gzodi\:f\icaﬁon).
He is of opinion that there should be as much need for the selective possess-
ing of sensory information as much for observation. The fig.3.3 represen:;\.\ .
schematically cycle of physical skill performance. The diagram, states, »
Romiszowski is an attempt to represent schematically the process of skilled
activity. They are three cycles, the top one represents the man (doer) who
performs the skilled activity the bottom one is the situation (job and environ-
ment) that is, the object, equipment, or system that is being operated, to~
gether with its immediate environment. The two sausages-like links are
the extensions of man on the left, his senses including any technological
aids to his senses such as instruments, meters, and on the right, his limbs,
and any tools he may use. The information is collected by the senses about
the situation, perception selects the information relevant to the purpose,
planning in which the information is perceived and the purpose are compared
7 with previously stored knowledge, in order to generate and evaluate (internally)
alternatives for action; decisions as to the chosen action are fed to the
limbs; actions are executed and these procedure results, which act as new
information toc be collected, perceived, and evaluated. The extra element
included here is the planning stage. This is an Internal process taking place
to giving rise to the decisions on what action to take. The planning may
Include conscious level decisions on composition of the components of the
job, sequence of operations to adopt, etc., or it may befhc?amcious and almost

non-existent, as in the case of repetitive high-speed tasks on a mass-pro-
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duction line. The skillD in such tasks lies in the perspcetive activity, manual
dexterity and speed of reaction and stamina developed by the operator.
The planning element may be complex, yet executed ‘ai the subconscious
level - a skilled driver coping with heavy, fast and erratic traffic. It is
this sub-conscious element of complex nature of the planning element which
is the most difficult to pin point and analyse in practice. Skills can be divided
into two, simple skills requiring very little planning, and those requiring
intensive planning involving complex decisions making at the ‘g:onscious or
sub-conscious stage. Instructional skills for these two categm"‘ies will be
different. Romiszowski says, that for this reason, it may be useful, to make

the distinction as part of one's methodology of instructional design.

individuals differ in the quantity of knowledge that they possess.
Skill is the ability to perform. It usuaily depends on the possession of specific
knowledge, and the ability to place them at the perceptual and performance
level of JHdevelopment. Individuals always differ when they apply knowledge
to practical tasks« So there is always a necessity to provide for the self-
learning situations, and practising of skills depending on the individual ability,
if learning has to be successful. It is this fact, that has been taken into
consideration, in designing the model for skill learning and the experimental
multi-media package.

3.10 Cther Teaching Models

3.10.1 3Sccratic closed loop system

The socratic closed loop system, is reported by N.V. Philips' Gloeil-
ampenfabrieken - fig.3.9 as the oldest form of teaching and known nowadays
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as tutorial instruction. The tutor and student linvestigate and test the practic-
ability of a subject by means of discussion and logical disputation. Teaching
aids, other than text books and blackboard are not normally used. Tutor
and student communicate directly with each other and by their constant
exchanges of ideas and reasoning, subject knowledge is transferred from
tutor to student and subject comprehension is fed back to the tutor. The
tutor is constantly in touch with the student, and is aware of how well the
student is progressing, he is able 1o assess the degree of understanding and
adjust teaching method. The tutorial system, is thus closed-loop system
in which feedback is given at every point. Both teacher and student know
when, and \»)hen not, their message has been received and understood. Know-

ledge of results is immediate and mistakes can be rectified at once.

3.10.2 Open ended system

With the shortage of qualified teachers, and increase in the number
of students in each class led to the widespread introduction of audio-visual
learning aids. These aids made it possible the ability of instruction to reach
wider and bigger audiences from a single source. Whether we use these
aids or not, inevitably some of the students in the class will be neglected
either because the teaching source is remote or there is no time for indivi-
dualised attention. How then can a teacher know, whether some of his
students have not understood? His interpretations may be excellent, but
at a totally inappropriate level for most of his students. This lack of student-
to-teacher communication is the dominent feature of an open-ended system,
(Fig.3.10) and unless some rapid and efficient feedback from every student

is used, the teacher can never readily assess the subject comprehension rate
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Fig No.3.10 OPEN-ENDED SYSTEM
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of his students, either individually or as an entire class.

3.10.3 The feedback system

One may argue that written examinations may serve as student feed-
‘backe It can be indication of the comprehensiveness of both the individual
student and the class as a whole. But this method cannot be caried out
too frequently in actual practice. It may be applied at half-term or mid-
hali-term. Rectification of mistakes should be done immediately, and not
even a little late weeks or months later. The alternative is to allow each
student to respond during the session. This calis for elaborate preparation
of workbook, and evaluation procedures, which has to be done not by the
classroom instructor, but some other agency or team, who may not have
the regular teaching lcad. The remedy therefore is to design instructional
systems with individual responses and to provide individual feedback and
~an accurate evaluation of how well the class, as a whole has understood
the particular subject. The fig. 3.11 describes stimulus-response-feedback
remedy system. Thus the open ended system can be made into an ideal
close loop system. The investigator has tried to develop means of immediate
feedback from every student, in the slide tape presentations, every ten
minutes, by providing a workbook, and then communicating the correct
responses to the stimuli presented.

311 Skill Development

d.l1.l Individual learning model

The word model has been used here without a formal definition.
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A model is a suggested way to do or perform work, and it provides some
guidelines. It is a flexible model, but is consistent in its approach. Much
of present curriculum, especially in vocational training is based on tradition.
There are still technocrats and educators who think that there is nothing
special about learning and instruction, and only content or subject matter
being taught is all that is necessary and knowledge on the content is sufficient.
While knowledge on the content is essential and the first reguirement, it
is not sufficient. There exists different models that may differ mostly in
vocabulary and minute details. It is rare to find models that integrate know-
ledge and skill with the solutions for the constraints in the practising of
skills and perfection of the same, and evaluating the skill development.
Most models emphasize only the cognitive development. Jooyce and Weil
(1972) while summarising various models for the design of teaching, emphasizes
on the social and effective domain and treat cognitive development of the
individual as an adjuncts There is no emphasis in these models to create
structured situations by the teacher to create student's motor abilities.
Many models, show the return of the feedback loop to all other components
such as defining purposes of the system, generating alternate strategies,
selecting the strategy and try out. We cannot allow to recycle many a time,
to optimize the results of instruction because of the huge resource of time
and money spent on such a process. ™ It Is not possible to apply systems
approach in its true sense to the design and implementation of instructicn.
The word systems, as used hereinafter for the purpose of this model, refers
to a systematic approach to the design of instruction. This approach is
proposed only when Instruction Is the chosen solution to an educational and

training problem.
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3.11.2 MNature of skill development

Skills in the psychomotor domain are either highly conceptual or
highly manupulative. Eitherway, it does not exist alone as skills in the motor
domain. There are three phases in the skill development and these are con-
sidered generally by the International Labour Organisation (1973) as cognitive,
organizing and perfecting. In acquiring a complex skill, the learner passes
through three phases, and each phase overlsp on the other and are not distinct.
The transformation is gradual, and progress graduaily from one stage to
the next. In the cognitive phase of the skill development, the learner concept-
ualises the skill he is to perform. At this stage, the learner is presented
with verbal analysis of the contents, relative theory and the processes involved,
the why, the how, and the what of the performance. Procedures can be
given through a lecture, or any other mediuine Depending on the nature
of the skill this phase may involve self-learning through textual material,
sourki-slide, film, audio instruction, or a live demonstration by the instructor.
This phase stresses the mastery of cognitive abilities, In the organising
phase, emphasis Is on the actual development of the skills The learning
of skill Is a chaining process, and the learner starts with the basics first.
Higher up in the ladder, the learner tries to organise the chains into an
overall pattern. The time for this stage varies depending upon the complexity
of the skills for different skills, and lasts until the skill becomes automatic
to the learner. The last phase - perfecting - in skill learning involves con-
tinuous and gradual improvement of the skille. In this phase the learner
increases his resistance to stress and to the interference of outside activities
which he is able to perform at the same time. Many skllls take several

years for perfection.
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3.11.3 Cenditions of skill development

The Internaticnal Labour Organisation (1973) has described contiguity,
practice and feedback, as the most important conditions for skill development.
Contiguity is defined as the simultaneous occurence of the stimulus and
the response. Practice is the second and most important condition. It is
the repetition of a response in the presence of a stimulus. Practice is
a way of rehearsing particular tasks or sub-tasks so that they are performed
in the proper sequence and with appropriate timing; preventing the overlocking
or forgetting of the sub-taskss and developing the skill to the autonomous
stage of learning. Nolker and Schoenfeldt (1980) point. out that effective
conditions of practice calls for a motivated learner; dividing the skill Into
identifiable sub-skills (small elements), practice under realistic or simulated
conditions; providing appropriate guidance, immediate knowledge of results

and systematic reinforcement.

The third basic condition for skill development, is feedback. Feedback
can be divided into two, intrinisic and exirinsic. Intrinsic feedback is the
one, the learner obtalns through his own actions, while extrinsic feedback
is the information he gets from outside , including his instructor about the
effectiveness of his actions. Though intrinsic feedback helps highly motivated
learners at a later stage, external feedback, it is argued is very important

~

in the early stages of skill development (Nolker and Schoenfeldt, 1980).

3.11.4 Principles of Skill Development

The instructional principles of developing skills include analysing
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the skill in relation to the learner's abilities and level, arrange for appro-
priate practice, guiding initlal responses, correcting Inadequate responses
(self-carrection in the initial stages) and developing independent evaluation
capability in the learner, demonstration of the correct response, if and when
required and establishing fcedback procedures. Step wise, the first step
required in developing any skill will be analysing the skill required in terms
of stimulus and response units and chains, or in terms of a hierarchy of
fpét-iie_th of chains. The next step ist%ssess the level oi the learner, The
third step will be to facilitate appropriate practice tc the learner of the
various coraponents of the skill. The next step, requires the learner to correct
himsecif, either based on a self<learning instructional material, prelerably
filim or any other visual medium or sec the demonstration done by the instrue
ctor, or other experienced person. The final step is the provision of basic
conditions for skill develeprent, contiguity, practice and feedback. With
this background information of the fundamentals of skill development it

is proposed to present the model for individualised skill development.

3.11.5 Flow charts for skill development

A model for skill development for individualised and group learning
activities is presented in the flow chart fig.3.12. There are four phases
in the system, and these four phases are, phase B pre-assessment, identifi-
cation of neceds, goals (fig.3.13); phase It Learning related instructional

elements (fig.3.14)3 phase IlI: Practicing skill elements « components = {fig.3.15)

and phase IV: Evaluating the learning outcome-skill and knowledge {(fige3.16).



104

abpaimous
puD 111S
S3WO02INO fu

Buiuaoe)
Buigenjeas

oA ,Joz
3Bpomouy 4y

&)

A
mma.w&

D

NS 40 UoiJon|oaa

SQUIW3 1iMg
BS1o0dy

uoigoaado
p2g/uajsi
/povay

-

uoijoaado
Jo sduanbag

Rgrquepi

‘WBYSAS JPuUcIqoNndgsul

ayy 40 Sa13A1300 Buiuaosy

dnoaB SO TP SO PEBI{ONPIAPUL

ZTE%ON “3td

Juawale N1MS JXIU F4] of

11
mmW&Q

3

quauodwod 1)1y€ agpiidosddo Y] of

11
aspyd

404 12poun quawdo)@ndp 1S | ' Q4oYD Mot 4
Butuava)
snoiadad

Fsaripoalqo
ﬂmucwco&r:cuv squUBLID|R .m._Oom

‘SquBwWD]a e JoUCITINITBUL | ‘spaau

148 pa3o1@4 Buifigiquep|
Buisinsoag Buivaven FUBWESHESO ~ 21

ssoyd

quawdo)pAaBp ]I4S 3x2u 4] OL




{105
T?le basic assumption has been, that the skills be it, highly manipulative
or highly conceptual, it is necessary to provide cognitive ability for success-
ful attainment of the desired performance standards. It is also the considered
opinion, of the investigator that skills can be learned through self study

at the initial stages, and later expertise can be acquired during apprenticeship.
3.12 nstructional Procedures

3.12.1 Pre-assessment and identification of goals - Phase |

Phase I is divided into two stages, stage 1, for pre-assessment and
stage 2 for identification of needs, goals etc. When an educational and
training goal has been set, and when the indications are that the goal is
not now being met, or is not being met well, a need has been identified.
In the pre-assessment stage, if the trainees are found to have no need for
the proposed study, as assessed by the pre-test scores of expected final
achievement, then there is no necessity to give training wholly or in the
elements or components of the skills and knowledge. Analyses of the pre-
test will indicate the actual needs, and if new or modified goals are needed,
they are stated, the goal is further analysed to spell out in detail the exact
instructional objectives needed to reach the goal. Thereafter the instructional
strategy is designed and supporting instructional materials are developed.
Only educational and training goals can be met by instruction, others may

be met by other means.

In the case of new skills of complex nature, calling tor previous know-

ledge of skills and related instruction, the learners are divided into two
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categories, the mastery and the non mastery group. Those who are in the
mastety group are allowed to go to the next step, while the non-mastery

groups are separated for studying pre-requisites for further learning.

Instructional objectives are stated, once learning goals are identified
either by a job analysis or by a consensus process (discussion amongst the
instructional developers). The work actually involves stating in broader
terms the course over view, then the broad or general objectives and then
specific performance objectives are stated working from top downwards.
The next step involved is relate objectives to previous objectives (new learning
and previous learning), and the sequencing of instruction. Performance object=
ive is a component in the instructional systems approach to the design of
Instruction whether it is a multi-media package or other strategy. Thus,
based on a formal needs assessment , a set of needs are identified, and placed
in priority. On the prioritised needs, goals are stated; these goals are trans-
lated into more specific terminal behaviours and specific performance object-
ives are stated, which will help to plan the instruction, to help define the
resource needed for the learning package, prepare and conduct instruction.
They help media selection, materials required and all activities, including
evaluation. The prevailing logic of Instructional system design suggests
that students provided with performance objectives should demonstrate superior
learning to those not provided with objectives (Briggs, 1977). The next step
is the task classiﬁcatio;z into categories of abilities and its subordinate cate-
gories. It is necessary to insure efficient learning, and selection of methods
and media is very important at this stage. When considering the types of
performance, it is essential to relate it with teaching methods. There is
no one best teaching method. Different methods enjoy varying degrees
of eifectiveness depending upon objective, background, the previous learning



.
of the learner and the attitude of the learner. A variety of methods migs
be employed to reach different goals. It may be a sequential combination
or sinultaneous combination of different methods. Several types of obejctives
may require several types of methods, and a varlety of methods means a
variety of stimuli to the learner. Variety of stimuli in turn will mean a
similar variety of responses. This variety assists the learning process; it
generates interests, motivates, and maintains learners continued interest
at the higher point than it would be, if only one type of stimulus were applied

again and again {(Rowntree, 1981).

A learning task analysis pertaining to both the present conditions
for learning and to the prior effects of learning is called for at this stege.
It is necessary to recall previous learning, and this is pessible only if what
has been learned has been stored as a part of long-term memory, as a result
of previous learning. The task analysis has considerable importance for
the design of instruction. Analysis of the objectives yield as products, infor-
mation on tasks to be learned, classification of the objectives, and an indication

of essential and supportive prerequisites.

Learning occurs through internal processes. An individual responds
to a stimuli in a variety of ways-with his hands, his head, his voice, his
smell, etc. Irrespective of the specific content of the objective, rules can
be applied to each category which identify these external conditions that
will best support the internal processes of learning (Gagne, 1976}, One kind
of supportive learning condition is itself an internal one. It consists of the
already existing contents of memory, that have been established by prior

learning. (The different conditions of learning, was in fact related to the



princlples of learning, and this is given in the next chapter, while dmlbir*go’
the development of the multi-media package.)

3.12.2 Learning related instructional materials -~ Phase il

Unlike the repular educational course, where mostly cognitive skills
only are taught, In the present course on Audio Visual Education, not only
knowledge and knowledge oriented skills (or intellectual skills as classified
by Briggs, 1977), but motor skills are also involved. In other words, the
instructor trainees learn related information on the pertinent motor skill.
This stage of phase II is further divided into three steps: introduction, deve;op-
ment and consolidation. Fig.3.1%4 shows the phase II. In the i'ntroduction
stage, the learner is informed of the importance of achieving, the major
instructional objectives, emphasis is given on the tasks involved and the
importance of care, maintenance and safety. Encouragement is offered
in learning the particular learning element and the tasks. In the next step,
that Is the development step, the learners acquire basic concepts of the
pertinent skill from the self-instructional materials, and if found necessary
take fieldstrips i.e., to real situations where the learners themselves discuss
the problems and solvel 'themselves. In the consolidation step, the learning
activities are provided to consolidate the elements learned, at suitable inter-
valss In some of the elements, built in workbook exercises are provided
and the answers are confirmed by audio or visual or both to the different
questions. In some other elements, one can achieve the cognitive learning,
by taking to different activities suggested in the learning elements, and
this can be easily built into any learning system. At this stage, the learner

is expected to self-evaluate the learning. He will be required to complete
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the learning activities, take the key to different quizze“s and evaluate himseclf,

and if need be, repeat the performance. The skill cordgdngnt is descnbed

A
'3

in the next para. Result of assessment test on related inforzﬁaii&n‘tﬁéfiorm»
ance check list) taken by each learner can be discussed, reviewed, and based
on the results, the learners are classified into mastery and non-mastery,
that is those who achleved complete mastery and non-mastery. Those who
achieve complete mastery oi the task, in the performance checklistg[given
for the exercise, can be allowed to proceed to the next stage of p/tl'actiso
ing the skills, and others to go back to the development step, to repeat

the performance.

3.12.3 Practising skill elements - Phase 1l

The third stage of the model is practising skill elements, that is
the components of the complex skills, is shown in fig.3.15. Usually a basic
skill consists of several skill components. Learners, learn the first skill
component according to the procedures described, and then proceed to the

next.

As stated earlier in para 3.12.2, students are provided with practical
exercise sheets. They are also provided with the correct performance check-
lists« The related information provided for each learning element explains
the procedure for doing the exercise. After learning the correct procedure,
the learner is expected to fill in the correct procedure, in the performance
checklist. After mastery of the proljcedure, ‘he practises the pertinent
skill component with tools and materials according to the procedure specified.

Learners evaluate themselves their performance from the correct checklist
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provided. Learners whose results, as per their self-evaluation do not reach
the mastery level are supposed to continue practising the same skiil element
until they reach the level specified in the exercise. Those who have reached
the criterion level go to the next skill element and those who have not,
are to master the skill. This attempt to mastery level performance is suggest-
ed for skill performance, as in the skill performance, either one can do the
skill well, or not do the skill. There is no question of doing a particular
photograph, 50% well, and demand to the client, the price for the same.
Through these procedures, the learners acquire the whole basic skill. In

actual practice, the skill can be perfected only by continued practice.

3.12.4 Evaluating learning outcomes-~skill and knowledge - Phase IV

The fourth and final phase of the model is evaluating the learners’
final performance. Fig.3.16 illustrates this phase. A number of learning
elements (units) are combined to form a module. Administration of tests
are proposed at the end of each module, each objective having a test item.
i a number of modules are taken, a comprehensive test must be given on
selected objectives, at the end. The tests, are categorised as written for
knowledge and performance tests for skill components. The model also pro-
poses a verbal performance test. This may be introduced at the discretion
of the instructor, before the practical skill performance test, on identification
of the components of the equipment. Though this has been built into the
written test, through pictures, some of the subject matter experts, in the
skill training field are of opinion, that identifying on a figure and on a real
machine are two different things. However this is subject to differing opinions

among different people, whom the investigator consuited. At the end of
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the course, if it is a single module, at the end of the module, the learner
is graded on the performance of the final achievement test. The result
of the evaluation on the module and also the course, provide necessary feed-
back for finding the effectiveness of the instruction.

Designing a course is not the end of the matter, Constant validation
of the course is required. The information from such validation can be fed
into the system so that necessary changes if any required can be made on

the structure of the course,

This chapter has thus described a convincing rationale for the study
and a model for skill learning.

The chapter began with Instructional system for vocational training,
the growth of the system from the traditional system to the present day
model of Kozma, Briggs and Romiszowski. The components of the instruct-
lonal system was then discussed. Then discussions centered on a proposed
model for individualised skill development. The fundamental concepts discussed
for the development of the model ares phases of skill development, conditions
which determine the development of skills, and the principles of skill develop-
mente This chapter provides a conceptual model for the development of
the muiti-media self-learning modular packages for Individual skill learning.
The next chapter, describes the development of the multi~media packages.



