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Enterprising science and technology

Seema Sircar, from Aberdeen C ity 's 5-18 Curriculum Support Team 

Science, describes a summer camp which switched on the pupils

Introduction

F
un, enjoyment, creativity, challenge, teamwork, 
and building pupil confidence are integral 
parts of 'Enterprising Science and Technology'. 

The project aims to make pupils more enterprising 
and to generate pupil interest in science and 
technology. Various surveys and research reports, 
outlined in the following paragraph, suggest that 
there is a decline in interest in science subjects. This 
project indicates that giving pupils an out-of-class 
experience can create an enterprising environment, 
encourage teamwork and build pupil confidence. 
Additionally, it shows that such an experience also 
increases interest in science and technology. This 
article shows how policy can meet practice in 
Scottish school education through the design and 
evaluation of a programme of education for work 
and enterprise.

Background

One survey suggested that some 51% of teenagers 
think science lessons are boring, confusing or 
difficult (www.bbc.co.uk, 16.06.2005). The number 
of students in Scotland taking most science subjects 
has fallen markedly (BBC News 28.06.06). Scottish 
Executive statistics have revealed about a 20% fall in 
students of physics and electronic engineering at 
Scottish universities in a decade (BBC News on 
28.06.06). The summary data of ScotlandlS 
Technology Industry survey, in 2006, revealed that 
there will be a significant increase in demand for 
broader and deeper skilled IT staff (ScotlandlS 
Technology Industry Survey, 2006).

During my teaching I found that pupils in primary 
schools had great enthusiasm in science but 
appeared to lack motivation and enthusiasm at 
secondary school level. Reasons for this can be 
many, such as the way the curriculum is presented, 
the teaching style employed and classroom 
strategies adopted. At the end of SI in some 
schools, and in others at the end of S2, pupils make 
their subject choices. We need to create an impact on 
pupils before this critical decision-making, if pupils 
are to be encouraged to continue to study science.

My interest in research led me to test a few ideas in 
classroom situations and I found that challenging 
activities did not necessarily deter pupils. In fact an 
element of challenge encouraged them if they had

the freedom to work independently and 
opportunities to reach a solution to the given 
problem in more creative ways. Such activities were 
more interactive and created an enterprising 
environment in the classroom. Additionally, it 
provided pupils with opportunities to work in small 
teams where they could demonstrate leadership, 
initiative, determination, confidence and 
responsibility.

Enterprise in education includes knowledge and 
understanding of the world of work and career 
planning. Opportunities to engage in 
entrepreneurial activities, as well as the 
development of enterprising attitudes and skills 
enable young people to become successful learners, 
confident individuals, responsible citizens and 
effective contributors to society throughout life and 
at work. By providing support and direction to the 
pupils' learning, the curriculum should enable them 
to develop these four capacities exemplified in A 
Curriculum for Excellence (http: / / www.ltscotland. 
org.uk/enterpriseineducation)

The project

I organised two science and technology summer 
camps at Satrosphere, our local science centre, each 
one lasting five days. Participating pupils were aged 
between 11 and 15 years, with 22 out of 30 
participants aged 12 or 13 years. University and 
science centre staff facilitated the programme which 
included a team challenge to build a robot. Pupils 
were judged on how successfully their robot 
performed and also on their overall behaviour and 
teamwork. All participants were also given the 
CREST (Creativity in Science and Technology) 
award.

During the camp I collected evidence by observing 
and talking to participating pupils, taking digital 
photographs and interviewing parents and teachers. 
In addition, pupils were asked to complete a video 
diary.

Observations

On the first day of the camp pupils were hesitant to 
talk to each other as they were meeting new faces. 
By the third day of the camp it was very 
encouraging to see that all the pupils were working 
in small groups. They had made friends, they had
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working partners, they were helping each other 
within and outwith their teams. In a way a very 
good team spirit had developed amongst them. 
Although some were struggling more than others, 
'strugglers' were seeking help. There was a feeling 
of enthusiasm, there was motivation and the whole 
room appeared to be vibrant. It appeared that they 
had broken the barrier of hesitation and mixed with 
other pupils. One of them said, 'I learnt to work 
with people whom I never thought of working 
with'.

Pupils were communicating successfully amongst 
themselves, sharing goals to achieve, taking 
decisions together, and valuing each other's opinion 
and ideas. They took joint decisions. Phrases like 
'What do you think?', and 'Shall we try this way?' 
were being used. There was a feeling of 'working 
together' to 'solve a problem'. This is education for 
work — education that is concerned with the 
development of the whole person. Education for 
work is about helping young people to acquire 
knowledge, skills, dispositions and capabilities not 
only to work and earn a living but also to live 
satisfying lives and play an active part in a complex 
and ever-changing society of the future. The pupils 
played the role of active and responsible citizens and 
the teamworking experience contributed towards 
their personal growth, another key point of the 
curriculum. For pupils, this experience contributed 
towards the development of the 'core skill' of 
'communication, working together and problem solving', 
as outlined in Science and Education for Work 
(Learning and Teaching Scotland, 2002, pp.1-13).

As the groups were small, about 15 pupils in each, I 
think it was easy for them to get to know each other 
in a short time. However, working together involves 
more than mere friendship. When pupils were 
trying out their given challenges on the 'Mission 
Mat', and making adjustments to their robots 
accordingly, I observed how, when a team was 
trying out their challenge, others would wait 
patiently. Also, those who were experimenting 
reciprocated by ensuring that they moved on 
quickly to make space for other teams. This shows 
that the pupils were actively participating and 
helping each other. Also, they appeared to be caring 
and to make responsible use of materials and 
resources -  one of the elements of Education for 
Citizenship, (http://www.ltscotland.org.uk/citizen 
ship / images / ecsp_tcm4-122094.pdf)

Education for citizenship infuses many aspects of 
pupil life, as it encourages the development of 
personal values in pupils. Its aspirations are 
consonant with the four capacities of A Curriculum 
for Excellence (ACfE). For pupils to become 
responsible citizens and to participate actively in

society, we as educators need to promote their 
development as 'confident individuals, effective 
contributors, responsible citizens and successful 
learners'. This project contributed towards the 
development of the four capacities of ACfE.

I observed that most of the pupils were focused and 
were on task. At times they were not eager to take 
their short snack breaks: instead, they continued to 
work, indicating commitment and a willingness to 
work hard. They were systematic and organised, 
and followed instructions carefully to achieve the 
day's targets. This out-of-class, hands-on experience 
provided a source of motivation for the pupils. They 
were keen to learn new and challenging techniques. 
To me, at times, the level of challenge presented, 
especially for the younger pupils, seemed too great, 
but to my surprise that seemed to provide a driving 
force. Pupils were challenged to think critically and 
creatively, working on tasks collaboratively as well 
as independently. Through these opportunities, 
pupils experienced aspects of citizenship in action 
which may have direct influence on pupils' day-to- 
day lives.

Over time, gradual increases in confidence levels 
were noted, pupils appeared able to communicate 
more easily, they built upon each other's ideas and 
contributed more effectively. In short they exhibited 
group-working traits and the characteristics of 
creativity. As a teacher, I felt that careful planning, 
improvisation and adopting a hands-off approach 
had encouraged and empowered the pupils.

F9indings and implications

It was interesting to observe two of the groups, one 
with two boys and the other two girls. It did not 
take long for these two teams to identify their own 
strengths and weaknesses, that is, to self-assess. The 
'girl' team was good at building and the 'boy' team 
was good at programming. The two teams came 
forward to ask if they could work in a larger team of 
four, demonstrating confidence and an awareness of 
what was needed to complete the task successfully. 
To be fair to others this was not permitted, but they 
were allowed to help and learn from each other's 
teams. This arrangement suited them. The self
observation, self-assessment and also their desire in 
bringing their strengths together to form a stronger 
working partnership, can be viewed as 
demonstrating the four capacities of Curriculum for 
Excellence. Therefore the project contributed to 
developing 'confident individuals, successful 
learners and effective contributors’.

Giving pupils an opportunity to interact, 
collaborate, work together and relate teaching to 
wider school aims widened their experience of
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educational and social values. By introducing them 
to AIBO (Artificial Intelligence roBOt), which also 
means 'love' or 'attachment' in Japanese, one of 
several types of robotic pets designed and 
manufactured by Sony and ALICE, a 3D 
programming application developed by Robert 
Gordon University, pupils enhanced their ICT skills. 
Pupils were able to generate ideas and demonstrate 
their creativity through this engagement with 
technology. All the above programmes generated 
great interest in pupils. The healthy competition 
which set in towards the end of fourth day, as all 
pupils wanted to do their best or give their best 
performance on the 'Mission Mat', illustrated their 
high levels of interest and enthusiasm.

After the event, general feedback from participants 
was that they had come to the summer camp having 
a notion that it was just a technology workshop. 
However, they soon realised that it was more than 
that: it was a bit of everything, science, technology, 
computing and ICT. Making connections between 
different curriculum areas, which are often taught 
separately, made the whole experience more 
interesting and hopefully resulted in pupils' 
learning being more effective.

In interviews, 16 pupils stated that they had enjoyed 
all aspects of the camp, would consider participating

in similar events if such opportunities arose in future 
and would certainly recommend it to others too. 
From the social aspect, all pupils said they enjoyed 
the opportunity to meet pupils from different 
schools and different cultural backgrounds. They 
indicated that they had learnt about each other and 
made good friends.

Throughout the event, there was an atmosphere of 
pride, joy, and enjoyment as pupils successfully 
completed the steps within the mission. Inevitably, 
there was trial and error, reflection and 
improvisation. However, pupils' attitudes reflected 
their perseverance, 'Will not give up', and 
determination, 'Can do and will do'. Innovation 
was actively encouraged: for example, one team 
decided to do something different and devised a 
remote control robot.

An enterprising environment is one where 
imagination, creativity and enjoyment are fostered 
and everyone has a chance to succeed. 'Enterprising 
Science and Technology' provided such a forum by 
showing how theory could be turned into practice. 
Through this opportunity, Aberdeen City school 
pupils strengthened beliefs in their own capabilities 
and skills, and developed greater interest in science 
and technology.
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