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Abstract
Electronic communication has great potential for teaching and learning in 
all areas of
the curriculum, but rarely is this potential realised. Students indulge in 
penpal
exchanges or may collect and exchange data about their environment. What is 
needed
for effective and efficient telecommunications is a theory of teaching and 
learning
which provides a rational basis for the activities. Constructivism can 
provide such a
theoretical grounding, suggesting that students must express their current 
ideas,
confronting the alternative ideas held by others. They can then construct 
new concepts
and change their attitudes and behaviours, rather than just gaining new 
knowledge
and skills.
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 Constructing Concepts

It is becoming accepted in science education that the best learning takes 
place when
students' own ideas are acknowledged as a starting point for further 
concept development (Driver, 1979, Driver, Guesne & Tiberghien, 1985). 
Students then need
to communicate about, as well as to take part in, activities designed to 
make their
existing ideas more scientific.
In other areas of curriculum, constructivism is also becoming more popular 
as a theory
of learning (Novak, 1986, Papert 1990)
 
Constructivism and Communication - a brief outline



Learners come to any new area with some EXISTING KNOWLEDGE
In order to teach new ideas, the principle of MODERATE NOVELTY is 
important. 
Getting learners to identify and express their existing ideas is a good 
starting point for
developing NEW UNDERSTANDINGS.
Learners cannot be GIVEN conceptual understanding, they need to CONSTRUCT
CONCEPTS.
They do this by CONFRONTING their existing ideas with new and conflicting 
evidence.
COMMUNICATION is a powerful tool for encouraging learners to examine new 
ideas
and comparing them to their own existing ideas.
ELECTRONIC MAIL is a relatively cheap and easy way to carry out this
communication process on an INTERNATIONAL SCALE.
The international dimension adds extra motivation for students to research 
and to
communicate; thereby practicing the linguistic and technological skills
in a meaningful context.
The concepts themselves can be drawn from many different curriculum areas,
including science, technology and environmental studies, social studies and
languages.

Why construct concepts? Because it leads to:-
- meaningful learning - which becomes part of the person's life skills and 
ideology,
not just something learned in order to pass exams and impress others - 
something
learned because of intrinsic interest and obvious connection to everyday 
reality.
- personal involvement, especially as an active citizen, environmentally 
aware and
with multi-cultural insights,

- a basis for Action, not only during the educational process, but in a 
wider sense,
action in one's own lifestyle, eg studying about the different types of 
Tippex material
and their contents re environmental issues can lead student to make more 
informed
choices of which type they will purchse in the future (from an idea in 
Norway Council
of Europe Seminar).
In the examples given below, some of the POTENTIAL for constructivist 
education is
identified.
                                        
 CONSTRUCTIVISM, ATTITUDES AND ELECTRONIC COMMUNICATION



The process of changing the attitudes of young people benefits from 
knowledge and
direct contacts with others who have similar interests. Telecommunications 
motivates
students to find out more about specific issues, communicate their own 
thoughts, then
compare and perhaps change them.
The following two messages concerned the momentous events leading to the 
re-unification of Germany. The ideas expressed are very different and 
demonstrate the
potential for discussion about alternative viewpoints.
The first response, from a disinterested spectator, is rather superficial, 
of course,
especially since it was written by a younger student (age around 11 years).            
  
"Berlin Wall" 
When I first heard about the opening of the Berlin Wall it was like, why 
are these
people so excited about knocking down a wall. Why are they dancing around 
the wall?
Then in my class, my teacher was talking about it. I was happy for all 
those people.
I've been watching the news and all the people have such a BIG smile on 
their faces.
I think it's wonderful to be free.
Cecilia
(and now a reply from Germany from a much older student who has been 
learning
English for about 7 years - very different ideas are expressed, though 
there are no
data on the reactions of the students in New York - there is potential here 
for
conflicting ideas to be compared, although similar age groups would need to 
be
matched in order to stimulate good communication.)

"I think that this new freedom will affect us in the point that the people 
from East
Germany are now coming to the FRG. So our Government has to spend a lot of 
money
now to get flats for them... this is a thing that puzzles me a lot. Why 
does the
government of Germany have to spend money for people who come from another
country? The East German people are prefered to the West Germans, this I 
cannot
accept. The East Germans are getting the flats which the West Germans are 
waiting
for.
I think that there will not be a unification of Germany because the super 



powers (USA
and Russia) are afraid that Germany could become a super power again like 
before
World War II.
Ulf L age 17 years
It would be interesting to see how Ulf feels now about these controversial 
issues. One
German school is in fact using the Campus 2000 telecommunications system to
conduct a cooperative project on the issue of racism and anti-racist 
policies in schools.
Many students of Ulf's age have strongly held opinions about ethnic and 
racial
problems. Such problems are unfortunately all too common in the world, 
especially
perhaps in Europe at present. 

"Iceland messages"
The Schools in our Village
Our schools name is Litlulaugaskoll and the pupils are 45 from 6 to 14 
years old. The
school starts the 20th of September and is over the 10th of May. In the 
school we
have 36 lessons in week. The subjects which we learn are mathematics, 
Grammar,
Biology, Physic, History of Iceland, geograpgy, Literature, Danish, 
English, Swimming,
Gymnastic, Needlework, Woodwork, Art, Music and the confirmees of the 7th 
class
have a special lessons with our minister. Our school building is very good 
and the
teachers too. The school is divided into four classes 6-8 years, 9-10 
years, 11-12
years and 13-14 years. When we have finished the last year we go to the 
college
which is here in our village. Those who have a long way to the school have 
lunch
there.
Margret 13 year (a girl in 7th class)
The above passage has potential for further communications, about:-
- school sizes and the teaching methods used when different age groups are 
in the
same class,
- holiday times and the activities which students engage in during summer 
holidays,
reasons for such different-length holidays,
- the teaching of religion in schools, comparing American and European 
systems.

The message below also has potential for multi-cultural education, perhaps 
comparing



hobbies, such as boys and computers, although motor sleighing as a hobby 
might be rare outside Iceland,
Hunting as a hobby might create some interesting tensions when dealing with 
students from inner cities, whose experience would be very different.
"... My family has got 4 horses and we all like horses very much. My 
hobbies are
sports and music. My older brother's hobbies are soccer and computers. My 
younger
brother's hobbies are soccer and motor sleighing.  My mother's hobbies are 
travelling
and flowering. My fathers hobbies are hunting and motor sleighing. Our 
house is
heated by natural hot water..."
Bjorg 13 years ( a girl in 7th class)

 CONSTRUCTIVISM AND CITIZENSHIP

Constructivist notions of education can support the objectives for 
Citizenship Education
described in the English National Curriculum guidance (DES 1991) 
Citizenship education is expected to provide opportunities for students to:
- compare values and beliefs held by themselves and others
- examine evidence and opinions and form conclusions
- discuss differences and resolve conflict
- discuss and consider solutions to moral dilemmas, personal and social
- appreciate that distinguishing between right and wrong is not always
straightforward
- appreciate that individual's values, beliefs and moral codes change over
time and are influenced by personal experience.
 
The aims of education for citizenship are to:
establish the importance of positive, participative citizenship and provide
the motivation to join in;
help students to acquire and understand essential information on which to
base the development of their skills, values and attitudes towards
citizenship.
Students are expected to study a variety of communities, eg family, school, 
local,
National, European and worldwide. They should also examine stability and 
change in
communities, including organisation, rules and laws, individual and society 
needs.

Through citizenship education, they will use the Cross-curricular skills of
Communication, Numeracy, Study, Problem-solving, Personal and social, and
Information Technology.
Among the attitudes to be addressed are 
 independence of thought on social and moral issues,
 enterprising and persistent approach to tasks and challenges,
 sense of fair play



 respect for different ways of life, beliefs, opinions and ideas of others 
 willingness to respect the legitimate interests of others
 respect for rational argument and non-violent ways of solving conflicts
 constructive interest in community affairs
 active concern for human rights
 appreciation of the importance of democratic decision-making.

Example of The citizen and the law at Key stage 2 (age 8-11) -

As part of a social study, students investigate aspects of anti-social
behaviour in the neighbourhood through observation, questioning local
residents, etc. They explore reasons for the behaviour, present their
findings and suggest ways in which opportunities for such behaviour might
be reduced, eg through improved environmental design - in one of the German
school questionnaires, some of these themes arose through discussions about
bullying at school.

Example of Being a citizen at Key stage 3 (age 12-14) - 

Students discuss human rights issues arising from newspaper articles and
other media presentations, eg freedom of expression. In some 
telecommunications
projects recently, discussions were conducted about how students and their 
parents
could be involved in  decision-making in schools.

Democracy in Action - Students collect examples of local planning proposals
from newspapers or the planning office. They discuss reasons for the
proposals and their likely effect on the environment and the quality of
life. Another recent telecommunications project involved correspondence 
between the
UK and New Zealand about the effects of road widening on the quality of 
life for
car-drivers, pedestrians and cyclists.

Example of Community at Key stage 4 (age 14-16) -
Using a variety of resources (including telecommunications?), students
investigate links between Britiain and communities elsewhere in the world.
They present their findings in the form of a report, media presentation or
other suitable form (through an online database?).

 NETWORKS OR PARTNERSHIPS

Every school is a complex web of inter-related groups, of students, 
parents, clubs, teachers, departments, governors, cleaners, administrators, 
etc. Within every organisation, such complex networks are apparent. If 
these complex organisations are considered in terms of their relationships 
with other organisations, then similar networks need to be recognised and 
affirmed.



The notion of partnership in some ways leads to the wrong sorts of 
questions and concepts -
EQUALITY may be seen as necessary in a partnership, while in a network this 
is not a central issue. Considering the size of partners, their financial 
or time commitment, leads to difficulties about equality. But in a network, 
all participants expect that their contribution will be in proportion to 
their own resources, of whatever type or scale, while their benefits will 
be in accordance to their needs.
A principle of DELAYED GRATIFICATION can apply more easily in networks than 
in partnerships. At certain time, one Network Participant (NP) may be 
giving more, at other time the same NP may be taking out a lot, but over a 
long time scale, these differences are ironed out. 
CONTROL is another problem in partnerships, but is less difficult in 
networks - no single network participant would expect to be in control - 
the very nature of a network suggests a heterarchy rather than a hierarchy, 
a horizontal rather than vertical structure.
COMPETITION vs COOPERATION - again in a partnership, it is more likely for 
competition to develop than for cooperation to be the norm. At a personal 
level, partnerships may work very well, but if such informal arrangements 
are to be institutionalised so that they run on a larger scale, or can be 
transferred to other institutions, then more formal structures are needed.
At this macro-level, networks are realistic; they describe the true 
complicated nature of educational society, while partnerships are too 
constricting in their vision and give the impression of excluding others.

One of the ways of organising networks is the Global Village Newsletter 
idea - where
a group of up to 10 participants take turns to produce and distribute a 
newsletter to
all the others.  The news can be varied or it might be on one topic. Each 
participant
receives messages every week (or fortnight) but only needs to prepare one 
message
for transmission every 10 weeks.  Each member of the group can also make 
direct
contacts with others, if they wish.

Extract from Terry Rosengart's introduction to Global Village newsletter of 
November
1989
"Every two weeks one of the participating nations publishes a newsletter 
which is sent
via computer modem, to all the member countries. At present included in 
this network
are schools in Austria, Australia, Canada, Germany, Iceland, Japan, Sweden, 
United
Kingdom and the United States. Our students look forward to receiving 
electronic mail
and learning more about their friends around the Globe. We respond to 



articles with
questions and thoughts after having read each newsletter. The following 
newsletter is
a copy of PS 26's first edition for the 1989-90school year. We hope to 
continue this
very worthwhile project for many more issues."

NETWORKS with TELECOMs 
Some factors favouring networks over partnerships:-

Flexibility - networks allow greater flexibility for communication, in 
terms of subjects,
timescale, partners..

Help - a network will have several sources of help available, both through 
the
participants and through their own networks of collaborators.

Variety of Projects - a network may enable several projects to be carried 
out at the
same time, though not all members will need to be involved in all of them.

Growth - networks may easily grow in size, but there are times when this 
growth
needs to be resisted; in such cases, the network may decide to split into 
smaller, more
easily managed groups.

Timescales - international projects are often disturbed by the different 
timescales
operated in education - a network should allow many of the participants to 
take part
in some of the projects at any time in the year.

Commitment - not all participants in a network will be equally committed to 
all the
activities undertaken, but at least some of them will be interested in 
each;whereas, in
a partnership, both partners need to be committted to every initiative.

Access - more ideas and information are available through networking.

Induction of newcomers - the support mechanisms of networks allow easier 
induction
of new members.

Penpals - the personal communications between students are important 
aspects of
communications projects - networks allow a greater diversity of such 
personal links,



although care is needed that these do not become too numerous and hence
unmanageable.

The following is an extract from a report written by Sybil Camsey, deputy 
head of Barnehurst Junior school in Bexley. Her school has been using 
electronic mail for over two years and now communicates with countries like 
the USA, Australia, Sweden and Finland.

"When our e-mail link with PS122 first started, it was run as a lunch-time 
activity - 'New York Club ' - for twelve of our most able fourth year 
children. This allowed us very necessary 'learning time '. It was later 
decided to extend the activity to include a group of bright third years, 
but it soon became clear that lunchtimes did not allow sufficient time for 
all those involved (about 30 children altogether) to participate fully and 
actively.              

Christine McHugh of Public School 122 in New York City suggested that we 
should undertake a shared project. It was decided that we would look at 
Current Events as they were reported in the newspapers on both sides of the 
Atlantic. The children had already exchanged views on such dramatic issues 
as the Lockerbie
disaster, the Salman Rushdie affair and the Hillsborough tragedy. I 
suggested that we should focus on conservation issues. It was agreed, the 
project was planned, but the problem was - when to fit it into the normal 
school day.

The benefits of including e-mailing into an integrated project were 
immediately evident in the enthusiasm of the children and the quality of 
work produced. Other staff also expressed an interest in participating and 
it was also decided that all ages and abilities should be included - so new 
links were found and we now have on-going communication with schools all 
over the world. The whole school is keen to become involved. With the 
introduction of the National Curriculum it has become even easier to 
incorporate an e-mailing dimension into every project we have tackled.
This satisfies many of the attainment targets for Information Technology - 
indeed some children are already operating at level 7 ! PS122 can also 
claim to be the first American school to be following in part the English 
National Curriculum !"
     
Is this an early example of an international cyborg curriculum - negotiated 
through telecommunications between teachers and students?

"As teachers and children gain computer and e-mailing expertise,our aim is 
to set up short term and long term links with schools prepared to use e-
mail as a resource - to find out about other cultures - to share ideas and 
information - to exchange opinions - to agree AND to disagree ! If our 



children can learn to understand each others feelings, hopes, fears for the 
world in which they live,then its future will be in good, safe hands. We at 
Barnehurst find this prospect exciting and challenging."

ENVIRONMENT AND SCIENCE

Science and electronic mail.

One of the most difficult things about learning science is the development 
of concepts which are about phenomena that are hard to experiment with. 
Children do not find it easy to deal with complex ideas unless they have 
some practical experiences to relate to. Ideas about the Earth, the moon 
and the sun fall into this category. One way of dealing with such problems 
is to encourage the children to express their existing ideas and then 
compare these with the notions that other children (and adults) hold.
Electronic mail was used to carry out the following activity - linking 
children in Hackney
with pupils in Cairns, Australia. A set of 10 questions was sent to the 
Australian school to start off the discussions - some children's responses 
-
 
1. Since Australia is "Down under", why do you think Australians don't
   fall down off the Earth?

"Australians are not necessarily down under because the world spins all the 
time and it is just as easy for us to fall off. If the world stopped 
spinning we might fall off but since the world is spinning there is gravity 
and we do not fall off" - Charlotte, age 10.

2. Why do you think is it summer in Australia at the same time as winter
   in England?

"It's got something to do with the earth being tilted" - Cathy, age 10
"Because the world is spinning round and sometimes England is nearer the 
sun" -
Benjamin, age 10.
"Because the Earth moves round to Australia, then there's no sun in England 
which
makes it winter in England and summer in Australia" - Kate, age 9
"In Australia, it's summer but when the earth spins round it will be winter 
in Australia
and summer in England" - Isaac, age 10.
"Because the tilt in the Earth makes Australia nearly facing the sun and 
the earth up
the top catching the side of the sun's rays" - Oliver age 9.
 
There is plenty of emphasis in the developed countries on students learning 
science and technology - in the UK, special Technology schools are being 



set up in the style of US magnet schools - both countries are concerned 
that students do not seem to enjoy scientific subjects and consequently 
achieve low scores in International comparisons. The Cyborg curriculum may 
be relecant here, in relation to the Earth in Space concepts, where 
students are expected to deal with complex
scientific ideas at an early age -the use of technology can make the 
subject more relevant
to the experiences of the students and introduce a personal element into 
the learning process                 

Environmental concepts and Email

Environmental education is another area which has great potential for 
international cooperations in education. It is important to have a global 
as well as local perspective on some of the problems facing the human race. 
In this area, it is also important to encourage students to acknowledge 
some of the advantages of science and technology as well as their 
disadvantages in environmental terms. 
 Environmental Education is much more than just scientific and 
technological - it requires the engagement of critical faculties and 
personal commitment, global as well as local attitudes...

Children's ideas about Environmental concepts:

Global Warming? - the earth warming and it is to do with the atmosphere and 
the
ozone layer - Joey, age 9.
Acid Rain? Rain that is bad for the environment - Samantha, Age 10.
The Ozone Hole? - a hole in the ozone layer and it lets UVAs and UVBs in - 
Aodhan, age 10
How can we improve the atmosphere? - Don't drive cars and vans because of 
carbon
dioxide and monoxide - Serena, age 10.
How do plants keep the air healthy? They absorb carbon dioxide through 
their leaves and filter it out and give out oxygen - Aodhan.

Why does the moon change?
Sean age 11
The moon stays where it is and the earth turns around. In space we turn 
around from
the sun. Although it is still dark, the clouds are still there and each 
time the clouds
move it shows different shapes of the moon, but another but of cloud moves 
into that
place whcih is like a different shape.

Kelly, age 10
The moon doesn't move, we move, but it follows us, so when we turn away 
from the sun, if the moon's in our part, then the sun shines on the moon 
and it makes the moon look like it's got its own colour but it's just 



reflection from the sun. It's a different shape because of the angle of it, 
between the sun, moon and earth.

 FACTORS IN SUCCESSFUL COMMUNICATIONS PROJECTS
(Meadows 1992)
 
1. Time - it can be very time-consuming for teachers to do email,
   since planning and operating the system, receiving and sending messages    
always takes longer than you think, especially when something goes wrong, 
and    you are inexperienced about solving the problems. Teacher 
persistence and    commitment, especially in the early stages, is needed to 
get things off to
   a good start.

2. Planning - teachers need to spend a long period communicating with
   each other before being ready to start work on a project with their
   pupils - patience and commitment are important here. It is necessary
   to do the "Welcome bit" properly before plunging into a project.
   Children, as well as teachers need to get a "feel" for  their new
   unseen partners.
  
3. Cost - depending on the system used, you could be faced with bills
   for telephone charges, connection time to the main computer (though
   not on CAMPUS 2000), annual subscription charges, amount of information
   sent or received (again, not on CAMPUS 2000), access to data bases,
   international connection charges. It is worth exploring these costs
   before getting going or schools may be faced with large bills
   unexpectedly. LMS (Local Management of Schools)  means that there will
   be little money available centrally for this sort of project, so
   schools will need to sort out their financial  priorities in this area.
                  
4. Access - to computers and the software. If inexperienced teachers
   and pupils are word-processing their messages, this may use a lot of
   computer time. Word-processing off-line is obviously cheaper than
   working on-line, but still takes time and requires access to
   computers.  Access to telephone lines is also a potential problem,
   if the pupils themselves are to do work on-line.

5. Training and support - for new users of email, some technical
   training will be needed; for new users of computers, even more
   training! But this type of project also seems to need continuing
   support to remove technical problems, especially in international
   links. Support for educational and curriculum aspects of email also
   helps, ideally through a local user group which can meet regularly
   and discuss progress informally. A newsletter may also help. Support
   within the schools can also encourage users, especially  when separate
   departments are involved, eg Computer and Language departments.
  
6. Nature and timing of messages - regular communications are essential,



   at least once a week and with prior warning of any breaks in links.
   Pupils and teachers easily get disillusioned if the connection is
   irregular or unreliable.

7. Type of topics suitable - there are many areas of curriculum with
   potential for email, perhaps social and cultural subjects are the
   most obvious choices, though creative writing, science and
   geographical projects also seem to work. 
   
8. Compatability of educational philosophies - this is not easy to
   judge, but may have effects on the success of projects. A teacher who
   intends the children to to become independent learners may find it
   difficult to work with another who is more didactic in approach.
   The abilities of children may be particularly important when selective
   school systems are in operation.

9. Technical problems - the more complex the system, the more likely it
   is for things to go wrong!
  
10. Communication between the "actors"
    Lack of communication (in a communications project!) between busy
    people like teachers, advisory teachers and coordinators can be a
    major problem. Although telecommunications itself is faster than most
    other forms of communication, the participants need to ensure that
    the messages they send are copied to those who need to know.
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