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Introduction 

It is exactly forty years since I began studying educational technology and working in the area of distance 
learning. In this short talk I shall share the conclusions that I have reached over those four decades. 

I’ve called this summary Technology and Learning: Purposes, Practices and Possibilities. 

Purposes 

First, what is the purpose of trying to use technology in education? Most people think that teachers are 
vital and that the best education takes place face to face. I agree with the first proposition but disagree 
with the second. Teachers are indeed vital but there are better alternatives to face-to-face instruction for 
many purposes. Let’s go back to basics. 

Governments want three outcomes from their education systems: 

• Access: to be as wide as possible 

• Quality: to be as high as possible 

• Cost: to be as low as possible 

The nature of the challenge is clear when you create a triangle of vectors. 

With traditional methods of face-to-face teaching this is an iron triangle. 

You want to stretch the triangle like this to give greater access, higher quality and lower costs. 

But you can’t! 
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Try extending access by packing more students into each classroom and you will be accused of damaging 
quality. 

Try improving quality with better learning resources and the cost will go up. 

Try cutting costs and you will endanger both access and quality. 

This iron triangle has hindered the expansion of education throughout history. It has created in the public 
mind – and probably in your own thinking – an insidious link between quality and exclusivity. This link 
still drives the admission policies of some schools and universities, which define their quality by the 
people they exclude. 

But today there is good news. Successive waves of technology are sweeping the world – and technology 
can transform the iron triangle into a flexible triangle. 

By using technology you can achieve wider access, higher quality and lower cost all at the same 
time. This is a revolution – it has never happened before. 

How does it work? The fundamental principles of technology, articulated two centuries ago by the 
economist Adam Smith, are division of labour, specialisation, economies of scale, and the use of 
machines and communications media. 

My second point is that these principles have been applied successfully to education by the distance 
teaching institutions, often called open universities or open schools. 

I give the example of the UK Open University as an institution that has stretched the iron triangle. With 
over 200,000 students and over a million alumni it has substantially widened access. 

It is also distinguished by its quality. In the final year of operation of England’s Teaching Quality 
Assessment system the Open University placed 5th out of 100 universities. For each of the last three years 
it has also topped government surveys of student satisfaction in all English universities. 

Furthermore, the Open University operates at lower costs per student or per graduate than conventional 
universities. 

Not surprisingly, therefore, distance teaching universities have become a global phenomenon. 

These two slides show how the number of mega-universities, which are open universities with over 
100,000 students each has increased over 20 years. 

So, to summarize: the purpose of using technology in education is to widen access, improve quality and 
cut costs – and to do this all at the same time. In education this is a revolution yet we take it for granted in 
other areas of life. Throughout our lifetimes technology has made most products more available, of better 
quality and cheaper. This is increasingly also true of services, and education is a service ripe for this 
revolution. 
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Practices 

Let us now look at practices. What are the keys to success when we use technology in education? I shall 
concentrate on distance education because the benefits of technology are particularly clear when you are 
trying to reach people who cannot come to a campus or school to b taught in classroom. 

There are two approaches to distance education. 

The first is called remote-classroom teaching. 

The idea is to link a teacher through an audio or a video telecommunications link to students in a series of 
remote classrooms. This allows a teacher to reach a larger number of students spread over a wide area. If 
the equipment is well designed and the instructor well trained useful interaction can take place between 
the students and the teacher. 

However, I shall not talk further about this approach because it has several problems. First, it tends to be 
expensive, because of the telecommunications links. Second, you can’t scale it up beyond a limited 
number of remote classrooms. Third, it still requires students to be in the classroom at a set time, so it 
does not give much flexibility. 

I shall focus instead on the second approach to distance education, which I call distance learning. The aim 
here is to take to the individual learner, at home, at work, or travelling, whatever is necessary for effective 
and enjoyable study. 

There are three ingredients. 

I used a triangle to summarise the purpose of using technology in education and I use a three-legged stool 
to summarise good practices 

So think of distance learning as a student sitting on a three-legged stool. 

The first leg is good study materials. Today you can use lots of media for this, audio, video, print, the 
Web, CDs and DVDs, the Internet and so on. 

The second leg is good student support. Most students cannot succeed on independent study alone. They 
need support from teachers or tutors. Some of this can be provided by phone, e-mail or correspondence. 
Sometimes students get together physically in local groups. 

The third leg is good logistics. Study materials are no use unless they reach the students. Examinations 
must be administered, supervised and marked. Often these operations have to be carried out on large scale 
– I mentioned the mega-universities with over 100,000 students. If you operate on that scale even an 
administrative error that affects only 1% of students means more than a thousand unhappy students. 

So far I have implied that distance learning is a convenience for students. It is, but it is much more than 
that. It is the key to improving quality while cutting costs and making education more accessible 

How does distance learning do this? The key is the use of media and technology for study materials and 
the economies of scale that this gives you. Even with old media, such as print and books, it costs little to 
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produce the thousandth or ten-thousandth copy. It costs almost nothing for an extra person to tune into a 
radio or TV broadcast or to visit a website. Copying CDs and DVDs is also cheap. 

This also promotes quality. If you are going to sell a lot of copies of a book or a DVD you can afford to 
invest in making them of high quality. This is what allows the mega-universities to serve tens of 
thousands of students with high quality learning at low cost. 

However, as I said earlier, students do not live by study materials alone. They need human support. This 
is inherently more costly because more students mean more tutors. But if you use the good industrial 
principles of specialisation and division of labour you can get those costs down too. 

The same applies to the third leg of the stool, logistics. A large-scale computer based warehousing 
operation will usually be more effective as well as more efficient, than a cottage industry approach. Today 
all the systems that support students, the virtual learning environment, the student record system, the 
library and so on can all be linked together in seamless way. This gives students more control and save 
institutions lots of money, so everyone is happy. 

So, let me summarise on practices. No matter what learning technologies you are using you can identify 
these three vital functions of materials, support and logistics. Just as you will fall off a three-legged stool 
if one leg gives way, so a technology-based learning system will be ineffective if one leg is weak or 
broken. Good study materials are useless if the student can’t access them, some students will get 
discouraged without access to personal help, while other students can succeed almost on their own if the 
study materials are good. 

Possibilities 

Finally, let’s talk about possibilities. Technology marches on and there is good news and bad news. The 
good news is that all the technological developments that we see around us are good news for education 
and for distance learning. 

More and more people are now connected and mobile technology is taking the Internet everywhere. 
Distributing materials on the Internet is cheap and easy, feedback to students can be more rapid, and the 
management of complex institutions is increasingly effective as computer systems performing different 
functions are tied together into a seamless whole. 

So what is the bad news? 

The bad news is that we are in danger of forgetting why technology allows us to stretch the iron triangle 
in the directions of wider access, higher quality and lower cost. 

This happens because of the principles of technology articulated two centuries ago by Adam Smith: 
division of labour, specialisation, and economies of scale that accompany the use of machines. 

In the older forms of distance learning, such as the first version of the UK Open University’s teaching 
system in the 1970s, these qualities were essential. Radio and television broadcasting required a lot a 
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specialised functions and even printing was more complicated than it is today. So the open universities 
built systems based on division of labour and specialisation and so achieved great economies of scale. 

With today’s technologies it is much easier for individual teachers to use them independently. That is 
good, in the sense that it is good to have user friendly tools. 

The danger is that this can lead to what my Vancouver colleague Tony Bates calls the Lone Ranger 
approach where each teacher takes a do-it-yourself approach to distance teaching. That is not likely to 
give the quality of materials that can be achieved by teamwork and calling on specialised expertise, and it 
is certainly not going to achieve economies of scale and low costs because each teacher can only support 
a limited number of students, however good the communications system. 

I end on that cautionary note. The good news outweighs the bad because today’s technologies allow us to 
automate more and more of the logistics and support system. At the same time the rapidly evolving pool 
of open educational resources means that it is increasingly easy and inexpensive to put together excellent 
learning materials versioned for each audience. 

But to derive full advantage from these advances we need to think in a holistic way and see our 
institutions as teaching and learning systems in which people work together as a team to serve students, 
thereby reaping the economies of scale and the quality of scale that is the essence of the technological 
revolution.   

Thank you 

 


