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In the world today, there is huge 
explosion in human population where a 
greater number of persons want education. 
With this great number of persons, 
teachers that are available are very few so 
as to cope with these huge numbers of 
persons that have desire for education. The 
high desires for education cannot be met  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

by only establishing more educational 
institutions, and training more teachers. 
“For education to be made more effective, 
it has to be revised and simplified, as well 
as textbooks and classroom teachers 
improved. Apparently, in other fields, 
there is need to invent labor saving 
equipment” (Ike and Iwu, 2001). To 
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Abstract 
Educational technology provides efficiency in the task of teaching and learning. 

It is very much concerned when innovative techniques are used in arousing the interest of 
the learners in the classroom situation. Innovative techniques are educational technology 
based techniques. Some of the innovative techniques are programmed learning, teaching 
machine, computer in education, microteaching, team teaching, distance learning, 
simulation and games. This paper examined the varied concepts and importance of 
educational technology, innovative techniques of which teaching machine was the major 
focus, modus operandi of the teaching machine, characteristics as well as principles upon 
which teaching machines are based, comparison of teaching machine and the teacher as 
well as disadvantages of using teaching machines. It was recommended that 
communication media should be given a freehand in the teaching – learning environment 
for easy flow of knowledge. It was also recommended that the use of instructional media 
like power point, projectors, television etc should be introduced in the teaching – learning 
environment, to help make teaching and learning meaningful. 
Keywords: Educational technology, teaching machine, innovative techniques. 
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improve education and to enhance 
learning, a lot of communication media 
have been introduced. These media which 
have found their ways into schools include 
film projectors, television sets, 
phonographs, radio sets and tape recorders.  

The students learn and their 
interests are aroused when these 
instructional media present materials to 
them (the students). But it is pertinent to 
note that the teacher does the teaching 
which these media do not teach. That is to 
say that, they (media) do not provide the 
inter-change between the teacher and the 
students in the classroom. These media 
will help encourage the students to 
participate actively in the instructional 
process. These media can be described as 
teaching machines.  

Teaching machines can also be 
called teaching devices (Mangal and 
Mangal, 2012), instructional materials 
(Ezekoka, 2009), instructional media (Ike 
and Chimezie,2006) aand teaching aids 
(Singh, 2005). They are all constituents of 
educational technology. What then is 
educational technology? It is on this 
premise that this paper therefore discusses 
the following subheadings; 
• Concepts and importance of 
educational technology. 
• Innovation and innovative 
techniques. 
• Modus operandi of the teaching 
machine. 
• Characteristics (features) of the 
teaching machine. 
• Principles upon which teaching 
machines are based. 

• Disadvantages of using teaching 
machines. 
• Conclusion and recommendations. 
 
Concepts and definition of educational 
technology 

Educational technology can be 
seen as the systematic application of 
scientific or organized knowledge to 
identifying, analyzing educational 
problems and evolving and managing 
programmes for solving educational 
problems (Dike, 1999 in Ezekoka, 2009).  
Mangal and Mangal (2010) in Ezekoka 
(2012) opined that 
• The emphasis of educational 
technology is on a systematic process of 
analyzing problems and devising 
implementation, evaluating and managing 
solutions to the identified problems. 
Educational technology involves the 
systematic application of science and 
technology in the field of education and 
thus, may be defined as the application of 
technology to education in order to further 
the cause of the latter. It provides technical 
guidance and solution to the problems of 
education, through the effective role it 
plays in the communication between the 
teacher and the student. 
• Educational technology 
encompasses the total teaching and 
learning processes involved in such 
elements like: 
� Specification of goals and 
behavioral objectives. 
� Analysis of the characteristics of 
the learner. 

Teaching Machine: An Innovative Technique In Educational Technology - Onyinyechi C.M. 
Ali-Okoro and Ifeyinwa Felicity Okoro, Ph.D 



 

 

189 

 

 
Journal of Teacher Perspective, Volume 11 No. 1, December, 2016, ISSN: 2006 - 0173 

� Selection and organization of the 
content or subject matter to be learned. 
� Methods and strategies of the 
presentation of the content. 
� Use of aid-materials, software and 
hardware, mass media and communication 
techniques. 
� Effective arrangement of learning 
situations and environment. 
� Effective classroom control and 
management. 
� Continuous feedback and 
evaluation of results. 
• Educational technology in its 
works involves the use of instructional 
materials, people, procedures, ideas and 
organization for the manifestation of 
desired behavior. It does not symbolize 
merely educational hardware such as 
sophisticated gadgets and mechanical 
devices used in education. However, the 
definition given by the Association of 
educational and communication and 
technology (AECT), (1979) has been 
commonly accepted by many. 
Comprehensively, it is seen as a complex, 
integrated process involving people, 
procedures, ideas, devices and 
organization for analyzing problems and 
devising, implementing, evaluating and 
managing solutions to those problems 
involved in all aspects of human learning. 
in the same vein, the Association of 
educational communication and 
technology (AECT), (2004) defined 
educational technology as an abstract 
concept or as a field of study. 

Educational technology is the 
study and ethical practice of facilitating 
learning and improving performance by 

creating, using and managing appropriate 
technological processes and 
resources,(AECT,2004). 
 
Innovation and innovative techniques 

The thought of all educators is to 
achieve excellence in classroom teaching-
learning process. Teacher education 
involves all grade-levels. That is why it is 
of great importance to upgrade classroom 
practice by innovation and 
experimentation and also, to pay huge 
attention to technology (Ike and Iwu, 
2001). Therefore, innovation is simply, the 
making of a change in something 
established (Smith, Voorhees and Morris, 
2013). For innovation to take place in the 
classroom teaching-learning process, it is 
pertinent to know that the teacher himself 
must be innovative because he is the major 
factor that influences the students in the 
classroom teaching-learning environment 
as he is faced with a lot of responsibilities. 
“An innovation may be conceived of as the 
introduction of a novel factor, perceived as 
new by a given school and community, 
supported by a driving force, and 
implemented as a practical advance that 
deviates from established or traditional 
forms”(Mkpa, 1987:491). On this note, the 
teacher must be familiar with the 
innovation and be able to utilize them in 
disseminating information in every 
teaching-learning situation (Ike and Iwu, 
2001). It is in this view that Smith, 
Voorhees and Morris (2013) opined that 
the word “innovative” simply means 
“characterized by or tending to introduce 
innovations”. In this regard, the teacher 
must be innovative enough to introduce 
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innovation in the teaching-learning 
environment. This implies that the teacher 
must be knowledgeable enough to 
introduce innovation in both the 
curriculum and in the classroom. 

Smith et al (2013) described 
“technique” as working methods or 
manner of performance, as in art, science, 
etc. therefore, innovative techniques are 
those working methods of equipping 
teachers with introduced skills, 
competencies and introduced knowledge 
needed for improving performance. 
Objectives of innovative techniques as 
postulated by Ike and Iwu (2001) are as 
follows:- 
1. Equipping teachers with the skills, 
competencies and knowledge needed for 
improving performance. 
2. Providing interactive and other 
forms of participatory learning. 
3. Providing education appropriate to 
the needs and demands of the society in 
which the teaching-learning process takes 
place. 
4. Providing alternative modes of 
instruction. 
5. Make learning fun, provocative, 
exciting and interesting. 
6. Providing ways for the evaluation 
of new instructional or educational system. 
Innovative techniques are new techniques, 
methods or approaches deliberately 
designed to improve effectiveness and 
efficiency of educational communication. 
This is made possible through the use of 
teaching machine. What then is teaching 
machine in respect to education? 
 
 

Teaching Machine in education. 
Teaching machine is equipment 

which presents a programmed material to 
one learner. It enables the learner to learn 
the presented materials at his own rate. It 
is pertinent to note that that teaching 
machine is one of the innovative 
techniques introduced to improve on the 
inadequacies of the traditional methods of 
teaching. It is one of the products of 
iterative and closely related phases of the 
systems approach to instruction (Ike and 
Iwu, 2001). Again, teaching machine is a 
piece of device designed to be operated by 
an individual student. It can interact with 
the student to a remarkable degree 
(Sampath, Panneerselvam and Santhanam, 
2009: 287). It is intended to impact 
positively and powerfully on the rate of 
grasping of any concepts by the learner. 
Teaching is a highly skilled job. It requires 
the knowledge of many arts and skills 
from a teacher for the execution of his job 
(Mangal and Mangal, 2012). Machines are 
also called devices, equipment, 
instruments. Devices are one of such 
requirements that a teacher must know and 
practice, for getting success in his task 
(Mangal and Mangal, 2012). With 
teaching machines, the teacher has to make 
his students ready to learn, present the 
subject matter in a proper way, and fix it in 
their minds or evaluate the product of his 
teaching. He has to resort to certain tricks 
and help of some instruments or tools for 
deriving the desired result in the task of 
teaching (Mangal and Mangal, 2012). This 
means that teaching machine can help to 
improve the task of teaching thereby 
enhancing the understanding of the 
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learner. According to Skinner in Ike and 
Iwu (2001), teaching machines do not 
teach, rather, they place learners into direct 
contact with efficiently organized 
programmed materials. They bring the 
students into contact with the persons who 
composed the materials the present and 
which the students learn. Teaching 
machines are labour saving devices 
because they can bring one programmer 
into contact with an indefinite number of 
students.  
 A teaching machine insists that a 
given point is thoroughly understood either 
frame by frame or set by set before the 
student moves on. Teaching machines 
provide some kind of cheat proof control 
function. Thus, the students cannot see the 
correct answer to the displayed question 
until they have entered their own answer in 
the machine or the mechanism remains 
locked until the student presses the correct 
response button. Teaching machines 
generally utilize a linear chain of 
individual frames consisting of carefully 
interrelated questions, statements or 
problems (Ike and Iwu, (2001). The above 
shows that, for effective teaching to be 
experienced, teaching machine is 
inevitable. Furthermore, the use of 
teaching machine can help in the control of 
examination malpractices. 
 
Modus operandi of the teaching 
machine. 

Teaching machine can be 
programmed to teach many subjects. The 
greatest value of teaching machine appears 
to lie in tool subjects in the field of 
mathematics, science and language, which 

deal with measurements, rules, or natural 
laws (Fine in Ike and Iwu, 2001). Mangal 
and Mangal (2012) also described teaching 
machine as a teaching device. Skinner in 
Ike and Iwu (2001), described and showed 
how an early teaching machine teaches 
arithmetic. The device is a box about the 
size of a small record player. On the top 
surface is a window through which a 
question or problem printed on a paper 
tape may be seen. The pupil answers the 
question by moving one or more slides 
upon which the digit 0 – through is 
printed. The answers appear in square 
holes punched on the paper upon which 
the question is printed. When the answer 
has been set, the pupil turns the knob. If 
the answer is right, the knob turns freely 
and can be made to ring a bell or provide 
some other conditioned reinforcement. If 
the answer is wrong, the knob will not 
turn. A counter may be added to tally with 
wrong answers. The knob must then 
reverse slightly and a second attempt at a 
right answer made. When a right answer is 
made, a further turn of the knob engages a 
clutch which moves the next problem into 
the window. This movement cannot be 
completed, however, until the slides have 
been returned to zero. Many other types of 
teaching machines have been designed and 
they function alike. Thus, teaching 
machine is seen as a meaningful 
innovation for effective teaching and 
learning. of what important features do 
teaching machines posses? 
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Important features of the teaching 
machine 
A teaching machine has the following 
features; 
1. Teaching machine allows for 
presentation of carefully designed 
activities that are interrelated. This is in 
such a manner that a problem presented 
greatly depends on the answer to the 
preceding one, and the order continues in 
this carefully recognized order. 
2. The objectives of the instruction 
are achieved by the learners at their own 
pace. The bright ones learn faster than the 
slow learners but both learn the same 
materials. 
3. The learners are immediately 
motivated to give the right answers. Their 
interests are sustained for a long time at 
work by reinforcing-teaching machine. 
4. An account is kept of the 
responses made by the students not for the 
purpose of testing the acquisition of 
knowledge but for teaching purposes 
(Sampath, Panneerselvam and Santhanam, 
2009). 
5. Materials to be presented by 
teaching machine are those ones the 
student is ready for. The step that is best 
equipped at the moment is also taken by 
the teacher. 
The above tends to explain that the 
teaching machine cannot replace the 
teacher. “For the overworked teacher 
burdened with larger classes, teaching 
machines are helpful. The need for the 
teacher to inspire and motivate, to guide 
and correct is no way diminished by the 
development of these machines”, 

(Sampath, Panneerselvam and Santhanam, 
2009:290). 
 
Types of teaching machines 
Sampath et al (2009) also described 
teaching machines as auto-instructional 
devices. They can be broadly classified 
under two categories namely; constructed 
response devises and multiple choice 
machines. 
A. Constructed response devices: 
These devises are based on Skinner’s 
principles namely; emission of a response 
which is considered more effective in 
learning than simple recognition. They 
include the following: 

I.   The Slider Machine: This was 
the first machine developed by Skinner 
which acquired the name of sliding 
machine because the items appeared in a 
window and the student responded by 
moving slides containing numbers to 
produce the correct answer to the question. 
II.  The Disc-type machine: This 
type of machine contains a large paper on 
which the questions and programmed 
materials are printed. The disc could be 
rotated exposing each question in turn in a 
slot at the top of the machine. The student 
writes his answer to the question on a 
paper-tape that is included in the machine. 
When the student has responded, a lever is 
moved which covers the student’s 
response with a glass plate and expose the 
correct reply to the question. 
III.  The Typewriter-input 
computing machine: The computer 
would store the programmer and feed it to 
the student in a predetermined sequence. 
The student would respond by using the 
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typewriter connected to the computer. The 
computer would then check the response, 
informs the student and proceed to the next 
question. 
IV.  Audio-visual combination: 
Skinner has also proposed that teaching 
machines might provide the student with 
aural and visual presentation. A type-
recorder could be used to supplement a 
particular frame in a programme. A 
television set is perhaps the common 
example of this combined approach to 
teaching machine. 

B. Multiple – choice machines: In 
multiple –choice machines, it is possible to 
prepare branches for every reply to a given 
question. They include the following: 

I.  Pressey’s machines: This 
machine consists of a revolving drum, and 
the programme is printed upon the face of 
the drum. The programme is exposed 
through a slot in the drum as the drum 
rotates. The student indicates his response 
by pressing one of the four buttons. The 
pressing of the correct button releases the 
drum and permits the student to move on 
to the next question. An incorrect response 
on the other hand will not release the 
drum. The student ultimately finds the 
correct response in spite of his initial 
wrong responses. As the correct answer is 
always the last answer given, Pressey 
thought that it made the strongest 
impression on the student. 
II.  Audio-visual machines: 
Educational television can also be 
combined with a teaching programme. In 
this device, a multiple-choice recording 
device can be attached to any television 
screen. The student responds by pressing 

one of the buttons on the recording device. 
The student’s performance is recorded on 
a pinched card. The teacher can learn from 
the cards on which students responded to 
the question, and whether or not the 
response was correct. 
III.  Electronic computers and 
multiple-choice programmes: The 
machine presents a frame to the student for 
study and a selected group of answers to 
the question posed in the frame. The 
student chooses one of the answers and 
this directs the machine to another page in 
the programme according to the nature of 
the response emitted. The pages are 
microfilmed and fed to the computers 
earlier. A recording device automatically 
records the item. In effect, this machine is 
very much like a ‘scrambled book’ with a 
video-attachment and response-record. 
IV.  Non-mechanical multiple choice 
devices: Punch cards consist of small 
cards that contain multiple choice items. A 
student records his responses on the card, 
marking it with a special ink. A correct 
response produces a chemical change and 
a resulting change in the color in the ink. 
An incorrect response will not produce any 
change. The scrambled book, containing a 
branched programme printed at random 
through its pages may also be called 
multiple-choice teaching machine. 
Although various types of teaching 
machines are available for programming 
learning, materials, they have not been 
standardized so far as mechanical design is 
concerned. 
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Principles upon which teaching 
machines are based. 
 Connel in Ike and Iwu (2001) 
stresses that the majority of the teaching 
machines today are based on the following 
principles of Skinner’s psychology. 

I. Operant conditioning: There are 
emitted responses in most human 
behaviours and learning is the controlling 
condition of the rate of these principles. 
II.  Reinforcement: When a response 

is emitted by the organism, it is impossible 
to ensure its repetition by praise or simply 
by letting a person know that he is correct. 
III.  Immediate reinforcement: The 
correct response given by a learner should 
be immediately reinforced to ensure that it 
is learnt. 
IV. Shaping: Complex behavior may 
be learnt by the reinforcement of each 
individual step in the sequence. The first 
step is reinforced; the next step is together 
until the whole sequence is built up. When 
the above principles are adequately based 
on teaching and learning with teaching 
machine inclusive, the sky is the limit of 
the teacher in achieving the objectives of 
the instruction. 
 
Teaching machine and the teacher 
compared 
Work of teaching machine in-relation to 
that of the teacher is compared as follows; 
1. In understanding the concept 
being taught, teaching machine ensures 
that a given aspect of the instruction be 
well understood before the student will be 
made to move to the next stage. Coming to 
the teacher, he/she ensures that lectures, 
textbooks with mechanized equivalents are 

effectively utilized for the students to 
understand. 
2. In teaching machine, constant 
interaction is made possible between the 
programme and the student. In the case of 
the teacher, he/she uses lectures, 
textbooks, audio-visual media and the 
machine to induce interesting learning 
activities which sustain the student, 
keeping him/her alert and busy throughout. 
Thus the learner is exposed to varied forms 
of instructional materials to facilitate 
learning and understanding by the teacher. 
3. Reinforcement is induced by 
teaching machine whenever there is a 
correct response. The teacher also sustains 
the learners’ interest through the use of 
immediate feedback which in turn, shapes 
the child’s behavior as well as strengthens 
him/her more. 
4. Coming up- with correct answer 
by the learner is what teaching machine 
advocates. The teacher succeeds in 
achieving this through orderly handling of 
the programme together with the 
techniques like promoting, suggesting, and 
hinting through his/her verbalization 
analysis of the behavior which are very 
effective in teaching and learning. 
5. Materials to be presented by 
teaching machine are those ones the 
student is ready for. The step that is best 
equipped at the moment is also taken by 
the teacher because the teacher, in his 
close interaction with the learner, can 
easily identify when the learner is finding 
it very difficult to grapple with difficult 
concepts and so, quickly changes his 
method of teaching to the advantage of the 
learner. The above tends to explain that the 
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teaching machine cannot replace the 
teacher. “For the overworked teacher, 
burdened with large classes, teaching 
machines are helpful. The need for the 
teacher to inspire and motivate, to guide 
and correct is no way diminished by the 
development of these machines”, 
(Sampath et al, 2009:290). 
 
Disadvantages in the use of teaching 
machine 
1. Teaching machine teaches but 
cannot teach with the inputs of the teacher 
who prepares the programme with which 
the machine is fed. The machine does not 
shorten the duration of teaching. The 
constant use of the machine makes the 
teacher to be lazy in performing his / her 
duties such as teaching, preparation of 
lesson notes. 
2. The machine does not teach for 
creativity, imagination, emotional feelings 
as well as creating or initiating insight in 
the learners that will relate widely with 
different ideas that would be applied to 
other situations in solving problems. The 
machine teaches facts. 
3. Learners see themselves as mere 
animals in the classroom where intellectual 
facts are taught in mechanical terms. It is 
important to observe here that in the 
teaching of some subjects, evidence of 
ability in those subjects is emphasized. For 
instance in the teaching of mathematics, 
statistics, and other sciences, learner’s 
exercise or participation in the power of  
reasoning or mathematical ability is 
greatly needed, but not repertoire of 
responses in numerical facts. The teacher 
can take the learners through various areas 

of mathematical and physics applications 
during evaluation processes as against the 
use of teaching machine. 
4. Lack of fund has made it possible 
for fewer numbers of the machines to be 
provided. This has lured teachers into 
dodging teaching with the machine 
because the available ones are less in 
number than the learners themselves. 
Again, this has resulted in not introducing 
the machine to most schools. This is true 
because every learner requires equal 
opportunities to practice with the 
machines. 
5. The teaching machine cannot 
teach the learners to enjoy poetry but can 
only help in memorization of long poems. 
Thus, teaching for memorization does not 
help for all round development of the 
child. 
 
Conclusion 
 Teaching machine saves labor by 
making many students experience a 
programme by coming in contact with the 
programme. Such programmes like 
performing exercise question and answer 
session, and solution of problems arouse 
the interest of the students in the teaching 
– learning process. Teaching machine 
teaches well prepared programmes that are 
set for it to implement. Its effects on the 
students are similar to that of the teacher 
though the emotional, cultural and 
intellectual influences made on the teacher 
may not be easily noticeable immediately. 
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Recommendations 
Based on the discussions, the following 
recommendations are made; 
1. The use of instructional media like 
power point, projectors, television, etc 
should be introduced in the teaching-
learning environment, to help make 
teaching and learning meaningful. 
2. Communication media should be 
given a free – hand in the teaching – 
learning environment for easy flow of 
knowledge. 
3. The government should assist the 
procurement of these teaching machines 
(instructional media) for schools so that 
students will participate actively in the 
classroom. 
4. School administrators should help 
to organize regular workshops and 
seminars on the use of teaching machine. 
This will help to equip those teachers who 
do not know how to operate it with the 
needed knowledge for effective 
instruction. 
5. Teaching machine does not 
replace the teacher in terms of effective 
teaching. Teachers should always ensure 
that created gaps are filled during 
instruction by the machine. This will help 
in realizing meaningful instruction that 
makes for all round development of the 
individual. 
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