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untary work at a secondary boarding
school, Apred Ndera, about 5 miles
from the capital Kigali, it was the
education system that caught his
attention.

“Students there are usually well-
motivated and have a strong desire to
do well, knowing that the way to
move on is to get a good education,”
says David, who works at Clifton
Collegew1, a boarding school in Bristol,
UK. “Unfortunately, though, discus-
sion forms no part of the way they are
taught. Often they just copy the work

Teacher solidarity: a 
UK-Rwandan physics project
Thanks to the determination of UK physics teacher David
Richardson, increasing numbers of students in Rwandan
schools are experiencing the delight of practical work. 
Vienna Leigh reports.

Mention Rwanda and, even
now, people are most likely
to think of its troubles; the

Rwandan genocide, 1994’s mass
killing of 800 000 people, is not some-
thing that can – or should – be easily
forgotten. Today, though, this east-
central African country is one of the
continent’s success stories, with an
efficient government, notable eco-
nomic growth and even a flourishing
tourism industry. But when, in 2004,
physics teacher David Richardson vis-
ited a colleague who was doing vol-
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physics, mostly due to a lack of appa-
ratus,” he says. “Any equipment they
have is often incomplete or broken, or
they simply don’t know how to use it.
They hadn’t even seen simple electric
circuits, and none could connect up a
battery pack to bulbs when I brought
these into the lesson.”

David was inspired to put together
a one-hour show covering the
school’s physics syllabus. “I spent
two weeks collecting together appara-
tus to demonstrate standing waves,
oscillations in a pipe, Doppler and
other wave effects,” he explains. The

results were more than he could have
hoped for. “Thanks only to word-of-
mouth publicity around the school,
the hall was packed with 300 stu-
dents! It was great fun. When I have
been back to visit, students tell me
that they still remember the physics
they witnessed that day.”

This persuaded David to try to do
something to improve the practical
work in Rwandan secondary schools.
He looked at how practical work
could be fitted into the school syl-
labus. “I made a list and returned
home with a mission to find a way to
get the necessary equipment to stu-
dents in Rwanda,” he explains.

During the following year, he
approached the international depart-
ment of the UK-based Institute of
Physicsw2 (IOP) to see if they would
fund his idea. “My aim was to take
enough apparatus to allow five
schools to carry out demonstrations in
waves, dynamics, optics, electronics
and modern physics,” he says. “I
planned to take four colleagues with
me in the summer holidays, to work
with ten local teachers, training them
to use the apparatus and giving them
the confidence to use it with their
own classes.”

The IOP agreed to the funding, and
in August 2005, David, accompanied
by IOP network coordinator David
Grace, and a team from Gordano
School, Portishead – head of physics
Paul Crossthwaite, teacher Paul
Welch and 18-year-old Adam Aziz,
selected from among many student
applicants – travelled back to Kigali.
“Training the teachers was an amaz-
ing experience,” says David. “I was
impressed with the hard work that

they put in. There was no shyness;
everyone wanted to learn, and they
were all friendly and pleased to be
there. They were very excited to
know what was in the first box!”

Even at mealtimes, the conversation
often turned to physics. “It was inter-
esting to hear about the politics of the
education system, and how teachers
worked within this at their schools,”
says David.

David began by showing them cir-
cuit apparatus. “They performed the
experiments with care and precision,
making careful notes, and were
delighted that they would be able to
take the apparatus away with them,”
he recalls.

The teachers repeatedly came up
with further ideas about equipment
that they would like to be able to
show their students. “You really
appreciate how privileged we are in
the UK when you see a teacher look-
ing forward to the chance to use
bulbs, batteries and ammeters with
their classes for the first time,” says
David.

The project did not stop there.
When David repeated the exercise in
the summer of 2006, the IOP funding
allowed the number of schools receiv-
ing the apparatus to be increased
from five to ten. In addition,

from the board and try to understand
it later. Teachers aren’t valued in soci-
ety and aren’t well paid, with many
having more than one job to make
ends meet. They can also simply
decide to leave one school to go and
work elsewhere with no warning,
meaning students are suddenly left
with no teacher.”

During his visit, David taught the
senior 5 maths and physics class – 
17-year olds – in their free periods.
“Practical work isn’t common in
Rwandan schools, particularly in
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Students at Ada Senior High
School and Asi Daahey
International Junior High
School in Ada, Ghana
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Rwanda is located in
east-central Africa
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Rwandan teachers who had been
trained in 2005 carried out the train-
ing instead of their British counter-
parts. “I felt that this was important,
so that the Rwandan teachers felt they
were sharing what they had learned
with other colleagues from across the
country,” he says. “It was encourag-
ing to hear how they had been using
the apparatus they had been given,
and about the impact that this had
had on their students.”

In addition, the IOP had also agreed
to fund a workshop in which the
apparatus required could be assem-
bled locally. Two technicians – former
students at Apred Ndera – were
trained to make the equipment. “Over
12 months, they produced 65 com-
plete sets of apparatus ready to be
distributed to schools in Rwanda,”
says David. “They displayed what
they produced at an education exhibi-
tion for Rwanda and Uganda, and
many people commented on the qual-
ity, hardly believing that it was pro-
duced locally.” It was at this point
that the science journal Naturew3 heard
about the project. They are paying the
salaries of the two technicians, initial-
ly for three years, and provide the
money to buy enough components to
build 100 sets of apparatus each year.

The final stage was to introduce a
local project manager, so the project
could be run from Rwanda. Since
then, David has met with representa-
tives from the Rwandan government
to discuss the importance of practical
demonstrations in secondary-school

education. The IOP and Nature are
working with the Kigali Institute of
Educationw4 to ensure that the project
is sustainable. A similar IOP project is
being rolled out in Ethiopia, and there
are plans to extend the initiative to
other African countries including
Ghana, Tanzania, Uganda and
Malawiw5.

“I hope and believe that this project
provides a good model of how to
start to introduce practical work into
secondary science education,” says
David. “I’m looking forward to seeing
how the government responds to this
challenge and trust that, ultimately, it
will be the students who see the bene-
fit: improved physics teaching.”

Web references
w1 – Find out more about Clifton

College, Bristol, on their website:
www.cliftoncollegeuk.com

w2 – The UK-based Institute of
Physics is a scientific charity devot-
ed to increasing the practice, under-
standing and application of physics.
See: www.iop.org

w3 – To find out more about the sci-
ence journal Nature and associated
activities, see: www.nature.com

w4 – Learn more about the Kigali
Institue of Education, a young pub-
lic institution of higher learning in
Rwanda, here: www.kie.ac.rw

w5 –To help support physics educa-
tion in some of the poorest coun-
tries in the world, you can donate
online to the IOP’s Physics for

Development programme. See:
www.iop.org/about/international/
development/africa

Resources
If you enjoyed reading this article,

why not take a look at our other
teacher profiles published in Science
in School? See:
www.scienceinschool.org/teachers

Vienna Leigh studied linguistics at
the University of York, UK, and has a
master’s degree in contemporary lit-
erature. As well as spending several
years as a journalist in London, she
has worked in travel and reference
publishing as a writer, editor and
designer. She then widened her scien-
tific horizons at the European
Molecular Biology Laboratory in
Heidelberg, Germany, before moving
to the Institute for Bioengineering of
Catalonia, Spain, as the head of com-
munications.
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