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Abstract 
The design of an instructional system in technical vocational education requires the 

trainees to possess specific knowledge, skills and competencies for effective 

performance of job in the world of work. To achieve this purpose, technical vocational 

education should function as a system in which the component parts work cooperatively 

together to achieve a common goal. This paper therefore, examined the concept of a 

system and its characteristics. It discussed different system principles such as open 

system, steady state, entropy and others. The application of the system principles to the 

development and implementation of an instructional package in technical vocational 

education was also discussed. The paper among others recommended that there should 

be adequate input and output materials to make technical vocational education flourish 

in order to turn out the desired products or technical manpower of the economy. 
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Introduction 

In training institutions, it should be realized that not all the problems in the 

performance of job tasks are as a result of the inefficiency of technical teachers, 

instructors or inadequate instructional delivery. The design of an instructional system in 

technical vocational institutions and industries require the trainees or performers of 

tasks to possess specific knowledge, material skills and competencies that will enable 

them to achieve the desirable performance objectives. It is obvious that most learners or 

trainees in training institutions in the recent time does not acquire adequate skills 

necessary for the desired job performance in the world of work. This problem could be 

due to lack of the resources or input materials required by the instructional system for 

effective training programme. This constraint is against the policy statement of the 

Federal Republic of Nigeria (2014) which states that technical and vocational education 

involve the acquisition of practical skills, attitudes, understanding and knowledge 

relating to occupations in various sectors of the economy and social life. This statement 

implies that technical and vocational education programme is a means of preparing 
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individuals for occupational fields necessary for effective participation in the world of 

work. With this in mind, it is inaccurate to think that students in technical and 

vocational institutions can only acquire job skills by establishing training institutions 

and employing technical teachers without procuring and employing the necessary input 

material without which skills and knowledge can be developed in learners. These 

material resources are very essential for training judging from the characteristics of 

vocational education outlined below which make technical vocational education unique 

for occupational training. The characteristics shows that education is vocational when: 

1. It is designed specifically to improve the efficiency of an individual in a 

specific occupation, either as preparation for employment or supplementary to 

improve the duties of employed workers. 

2. It is taught and learned in relation and application to the actual work of a 

specific occupation. 

3. It is of more value to one who will pursue it as a specific occupation than to 

anyone else. 

4. It is designed for learners who need it and will apply it for useful and 

productive work in a specific occupation once it is learned. 

5. The necessary skills and knowledge of specific occupation are taught and 

learned in their practical terms. 

In line with the outlined information, the specific purpose of technical 

vocational education is to train individual for useful employment in a technological 

driven economy (Federal Republic of Nigeria, 2004). For technical vocational 

education to flourish effectively, and have impart on learners, the teaching and learning 

should function as a system in order to make the students acquire the desired job skills. 

This is because the desired performance of students is the most accurate, reliable and 

efficient objective that can be accomplished in instructional system considering the 

constraints that may influence the specific performance standards of students. Since 

performance standard is the measure of quality and quantity of job output, and since job 

output has qualitative and quantitative standards, the place of system principles in 

achieving the desired performance standards of students should be considered 

paramount in training institutions. In view of this position, it is pertinent to take a closer 

look at what we mean by a system and how the component parts work together to 

achieve a common goal in technical and vocational education. 

 

Concept of a System 

In order to apply system principles in the development and implementation of 

an instructional package in technical vocational institutions, it is necessary to be 

conversant with the term system and systems principles. The term system has been 

variously defined by different writers. Hornby (2010) defined a system as an organized 

set of ideas, theories or a particular way of doing something. From this perspective, the 

examples of a system are an educational system, instructional system, etc. A system can 
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also be referred to as a set of interrelated parts, which are working cooperatively 

towards a defined goal (Chimezie, 2006). From this definition, the parts of a system to a 

great extent depends on each other for input and output materials. A system is further 

described as a set of interrelated parts which work towards achievement of a stated 

goal. This implies that a system is made up of different parts which interact and 

function as a whole in order to produce results towards a common goal. Therefore, 

anything that is made up of different parts with each part functioning interdependently 

in order to achieve an overall goal is a system. Since a system is any unit with 

component parts that work together, it could be referred to as an object, event or a 

procedure which is made up of different parts that are working dependently and 

cooperatively to achieve a predetermined goal. On this basis, a system can be seen or 

described as a number of things acting together to form a whole. In other words, a 

system is a set of interrelated elements or subsystems functionally integrated into a 

working whole so as to achieve some purpose.  

On the other hand, Kaufman described a system as the sum total of separate 

parts working interpedently and in interaction to achieve previously specific objectives. 

This definition shows that a system is made up of several elements, parts, components 

or subsystems as examplified in figures 1 and 2 below. In the figures, each component 

part of the system is known as a sub-system which operate in a larger surrounding 

environment called supra-system. The supra system therefore establishes a system, set 

goals, sustains its life and evaluate it to determine whether the desired goal has been 

achieved or not. Typical example of 6:3:3:4 education system and instructional system 

and their components parts are shown in figures 1 and 2. 
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Fig. 1: The 6:3:3:4 Education system and its subsystems 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 2: Instructional system and the subsystems 

 

The 6:3:3:4 education system in fig. 1 is made up of the primary school, junior 

secondary and senior secondary and the university subsystems which are working 

cooperatively to achieve the objectives of the educational system. On the other hand, 

the instructional system in fig. 2 consist of the learner, teacher, content, method, media 

and skill subsystems which are also working cooperatively together to achieve 

instructional objectives. The systems and their subsystems explain that the parts of a 

system does not work in isolation but cooperatively to achieve predetermined goal. 

In a system region however, what is considered a system by one person in one situation 

may not be regarded as a system in another situation. Based on this fact, it is necessary 

to state here that a system does not operate in a vacuum. Every system such as the 

educational system or the instructional system operate and function in a larger system 

or environment called the suprasystem as shown in figures 1 and 2. It therefore 

pertinent to note here that it is from the suprasystem also known as the society or 

environment, that the system receive input and give out the output materials that will 

make it to flourish.  
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Since we have known that system is collection of elements or components that 

are organized to achieve a common purpose, let us look at the characteristics of a 

system. 

 

Characteristics of a System 

The attributes or characteristics of a system are not limited to the following: 

1. A system is made up of different parts. 

2. The parts of a system are interdependent and functionally related. 

3. Each system is organized to achieve on predetermined goal. 

4. System can be natural, artificial or man-made. 

5. A system is relative. That is, what can be seen as a system in an instance could 

be a subsystem in another instance (Chimezie, 2006). 

Having known what we mean by a system and its characteristics, let us discuss 

systems principles with the view to applying such knowledge to the development and 

implementation of curriculum package in technical and vocational education training. 

The application of this principles or system concepts to training to a great extent 

improves students job performance which will manifest in improved quality and 

quantity of job, training output or product which is manpower development. 

 

System Principles 

The development and implementation of a curriculum package in technical 

vocational institutions should be seen as a system in which the component parts work 

cooperatively together to achieve a common objective. Since we feel that curriculum 

developers and implementers are not conversant with system concepts, it necessary to 

expose them to different types of system principles that will help in the development 

and implementation of different instructional packages for teaching and learning 

effectiveness. The system principles and their descriptions are as follows: 

 

Open System 

An open system also called flow system is a system that has openings or a 

permeable boundary walls that allows ingress and egress of information (Dike, 1989). A 

system is open if the boundary walls have breaks spaces, holes, cracks or openings 

which enable it to interact with its surrounding environment, the suprasystem. In other 

words, the breaks in the boundary walls of an open system enable the system to relate, 

interact and exchange energy, people, capital and materials with its environment 

(Axelos, 2006). On this basis, it is pertinent to state here that the wider the breaks or 

cracks in the boundary walls of a system, the more open a system is, the more input 

materials the system receives, and the more output it gives out. 

An open system is self-regulating and adaptive. To be self-regulating means 

that an open system has a way of controlling itself. This implies that there should be 

ways of ensuring that a system has free-flow of input and output materials, as well as a 
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means of ensuring that the system is operating at very high standard. On the other hand, 

to be adaptive implies that an open system such as an education system can adjust to the 

changing requirements, demands and expectations of its suprasystem. It can modify, 

adjust or change its operation when necessary in order to deal with different situations 

so as to realize its goal or the expected output. 

An open system also tend towards steady state. This implies that an open 

system has constant supply of input and output materials which enable it to run 

smoothly and to correct any anomaly that may arise in the system. Every system such as 

technical vocational education should therefore be open so as to receive inputs and give 

out outputs necessary for its sustenance. 

 

Steady State 

This systems concept “steady state” means that there is steady or regular supply 

of input and output materials in a system. Similarly, steady state implies that there is 

constant supply of input and output materials in the system which help to correct 

anomalies in the system or that may arise. A system is in a steady state when the 

information, energy or resources that will correct the problems that might arise to 

disturb the system are in constant supply. Conversely, a system is not in a steady state 

when the information, energy, matters, resources or input and output materials in the 

system are not in constant supply. In man-made system like the 6:3:3:4 education 

system, such as depressed economy problems usually occur which disrupts the steady 

supply of funds and the operation of the education system. If such problems occur, the 

system to some extent may have alternative means of correcting the problem. 

In instructional system of technical and vocational education for instance, 

inadequate supply of consumable training materials for practical exercises can 

definitely affect the operation of the system in terms of achieving its objectives. This 

anomaly, according to Dike (1989) can lead to disorderliness or entropy in the system. 

Steady state is therefore, a viable means of maintaining orderliness in the system in the 

face of input or output stresses. For effectiveness of a system, entropy or disorderliness 

in the system should therefore be adequately controlled. 

 

Entropy  

Hornby (2010) defined entropy as a way of measuring lack of order that exist in 

a system. Entropy can also be described as a complete lack of order. It is disorderliness 

in a system. The principle of entropy states that living systems even man-made systems 

often gravitate to disorderliness. The concept also state that systems tend towards 

increasing disorder. This might be the reason why Hornby (2010) added that entropy or 

disorderliness rules in business world. We should also know that disorderliness is 

applicable in every man-made system. The reason for this disorderliness is that every 

man-made system require a lot of resources, energy or commitment to flourish. The 

6:3:3:4 education system for an example, require a lot of human, material and financial 
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resources, information, energy and commitment for smooth running or operation of the 

system. The absence of these inputs to a great extent causes entropy or disorderliness in 

the system which affects the operation of the system and the realization of the set goals. 

It is important to note here that entropy can also arise through lack of enthusiasm, 

commitment in the system, changing, replacing or transferring of a professional 

personnel or staff, reduced level of enthusiasm among others.However, open systems 

have the capacity to rejuvenate themselves (Dike, 1989) to make the system more 

lively. 

In spite of the disorderliness, appropriate measures can be taken to rejuvenate 

man-made system. This could be in the way of putting in place the necessary materials 

or inputs. This rejuvenation of system leads to negative entropy or orderliness in the 

system which make a system to thrive and flourish. 

 

Subsystem 

This system tool refers to a component, element, segment or part of a system. It 

can also be described as the component or element of a system that interact or 

interfunction with one another to achieve a common purpose. Sub-systems interact with 

one another and interfunction for the effectiveness of the system (Chimezie, 2006). For 

instance, in the 6:3:3:4 education system in Nigeria the primary schools, secondary and 

the university are the components or its subsystems. These subsystems work 

cooperatively together to achieve the objectives of the 6:3:3:4 education system. That 

is, a perfect integration of all the subsystems will improve the effectiveness of the 

6:3:3:4 system of education. For example, the drop in performance of secondary school 

students in WAEC examinations will definitely affects the admission of candidates into 

universities and the entire education system. To avoid this problem, adequate 

machineries should be put in place to ensure smooth running of the education 

subsystem. 

 

Supra System 

This systems concept, the supra system is a bigger system that surrounds the 

subsystems. It is the larger system, the external environment or the larger 

societalenvironment. The supra system is the outside surrounding environment of any 

system from where the system obtains information, energy, resources and other means 

of sustenance. It is also from the supra system that the system obtains input materials 

and send it to its outputs. For instance, an instructional system is a subsystem of 

technical education system, so is technical education a subsystem of the supra system. 

The supra system as used here is the government or the society that establish and funds 

education. It is therefore from the supra system or the governments that the system, 

technical education draws its inputs, finance, grants, students, academic and non-

academic staff, among others for sustenance. To complete the circuit the system 

technical education in turn send its output, products, graduates or technical manpower 
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to the supra system or the society to render services. It is the supra system, that is the 

society that evaluates the system to determine the quality of its graduates, outputs or 

products. 

 

Application of System Principles to Implementation of Instructional Packages in 

Technical Vocational Institutions 

Technical vocational education is a system and the operation is financial 

intensive. It is financial intensive because it requires a lot of humans and material and 

financial resources to function and flourish at the desired standard (Duru, 2006).  

To apply systems principles to the development and implementation of curriculum 

packages, technical vocational education should be seen as an open system that has 

permeable boundary walls or breaks that allow free flow of input and output materials. 

This implies that the provision of the necessary resources such as the facilities, tools 

and equipment, consumable training materials, students, technical teachers, 

administrative personnel etc, which are the components of the technical education 

system should be open and unrestricted in order to achieve the set objectives. The 

resources should be adequately provided and employed to enable the system to function 

effectively. To this end, the development and implementation of curriculum package 

should be continuously monitored, formatively and summatively evaluated to avoid any 

hitch or anomaly that may arise, and to ensure steady flow of input and output 

materials. This is necessary because it will make the instructional system to be in a 

stead state. It is when the instructional system is in a steady state and input materials 

effectively employed that the expected output, product or graduates will be realized. 

Man-made development systems such as technical vocational education tend to 

gravitate towards entropy or disorderliness especially when the required resources are 

not provided.This might be the reason why Hornby (2010) stated that entropy rules in 

business world. Since technical vocational education require a lot of resources to 

flourish and sustain itself, a lot of energy, commitment and enthusiasm must be 

committed to the development and implementation of instructional packages. If these 

requirements are not maintained, it may result to increasing disorderliness which can 

affect the smooth operation of the entire system, especially the quality and quantity of 

outputs. It has also been recorded that entropy can set in through the transfer of 

professional staff in a system (Dike, 1989). For this reason, indiscriminate change of 

staff to another duty or transfer of professional staff of technical and vocational 

education to other institutions should be avoided. It is therefore, recommended that 

technical vocational teachers should teach in a particular school for at least five years 

before they can be transferred to another school. 

Subsystems such as students, teachers, content, methodology, media materials, 

etc are the components of the instructional system. These subsystems interact, 

interfunction and cooperatively work together for the effectiveness of technical 

vocational education system. For example, while qualified students are admitted in the 

Journal of Assertiveness 

 



9 
 

Journal of Assertiveness, Volume 15 No. 1, March, 2021: ISSN 2276-9684 

school technical teachers who can teach the students using appropriate instructional 

methods, media materials, etc in a conducive classroom, laboratory or workshop among 

other subsystems should be recruited, all working together to achieve instructional 

objectives. 

The supra system, that is the immediate surrounding environment, the society 

or the government established technical vocational institutions to train and improve the 

proficiency of the trainees in specific occupations. To this end, the suprasystem or the 

government should provide all it takes to achieve this purpose. In other words, all the 

necessary input materials such as infrastructural facilities, students, teachers, consumed 

training materials, tools and equipment, finance, better conditions of service, etc should 

be adequately put in place for effectiveness of the programme.  The programme should 

be continuously monitored, formatively and summatively evaluated to get feedback. 

The feedback helps to correct the anomalies that may occur in the system and to 

ascertain whether the desired objectives are realized or not. 

 

Conclusions 

Technical vocation education is seen as man-made system that has different 

components that cooperatively work together to achieve predetermined objectives. This 

component should not operate in isolation. The system concept of open system, steady 

state, entropy, sub-system among others should be incorporate in running technical and 

vocational education or programme in other to achieve its objectives. 

 

Recommendations  

 The following recommendations are put forward for adoption; 

1. There should be adequate provision of input materials. This will make technical 

vocational education programme to flourish at the desired standard, and the 

intended outputs realizable. 

2. The development and implementation of the technical and vocational education 

programme should be continuously monitored. This will help to correct any 

anomalies that may occur to ensure that the input materials and the outputs are 

in a steady state. This will make the professional staff to have interest, 

committed and dedicated to their job.  

3. Indiscriminate transfer of technical teachers should be avoided since it can 

cause disorderliness and affect the intended output of the technical education 

programme. It is therefore recommended that technical teachers should stay at 

least five years in their schools before they can be transferred to another school. 

This will promote effectiveness in technical vocational education system. 
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