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I am delighted to be introducing the SOLE teachers’ guide.  It is disappointing that our 
visits have been temporarily placed on hold as all across Europe works hard to tackle the 
pandemic.  However, this has not stopped our children from learning and our teachers from 
continuing to consider different ways in which mathematics can be taught.
 
The SOLE project enables teachers from across Europe to collaborate with a focus on the 
Big Question.  As a maths teacher, I have been pleased to witness first-hand the growth in 
confidence of teachers tackling mathematical problems.  The pupils have been able to explore 
mathematical topics in a more open-ended way and at the same time have improved their 
presenting skills.
 
More than anything else, the strength of this project is the collaboration among teachers in 
Glasgow, Warsaw and Valencia sharing their knowledge and skills and putting their learning 
into practice in different contexts.
 
I look forward to continuing to follow its successes.

 

Maureen McKenna
Executive Director of Education Services

FOREWORD
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GLASGOW CITY COUNCIL

This Erasmus Plus guide to Self Organised Learning SOLE has been produced as a result of 
the commitment and transnational collaboration of 16 schools across Glasgow, Valencia and 
Warsaw over three years. The challenges have been met with patience and resilience and 
the commitment to supporting children’s learning in Mathematics through the application of 
SOLE in the classroom has been outstanding.

As the coordinating partner, I would like to offer my heartfelt thanks to all the participating 
schools, the regional coordinators in Valencia and Warsaw and our project coordinators from 
ANDEducation. In particular, on behalf of Education Services, Glasgow City Council, I would 
wish to offer thanks to our partner Local Authority, the Conselleria de Educacion, Valencia 
and in Warsaw, the Civic Education Association.

We hope that all who are interested in promoting and sustaining European Education for 
the mutual benefit of all will find this transnational guide to using Self Organised Learning 
to enhance teaching and learning in Mathematics will be a positive addition to their 
professional skills.

Finally, I would like to thank the UK eTwinning team who introduced us to the ideas of 
Professor Sugata Mitra and his vision for SOLE and the Glasgow eTwinning Ambassador 
whose idea to bring SOLE into Erasmus Plus inspired us all to take part in this project.

INTRODUCTION
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SOLE was introduced to Glasgow City 
Council Education Services through the 
impact of a video call with Professor Sugata 
Mitra at eTwinning National UK conference 
2016.

Discussions took place soon after with 
the International Education Officer, a 
British Council School Ambassador and 
the Maths Quality improvement Officer 
for Glasgow, on a proposal to develop the 
SOLE methodology within primary school 
teaching and learning in Maths.  

The development of the SOLE proposal 
was designed to complement and address 
active learning and Local priorities for 
Maths set out in ‘Glasgow Counts’, through 
introducing self-organised learning to 
teachers’ professional skills.

Partners were sought through existing 
connections and the proposal brought 
together 16 schools altogether from the 
European cities of Glasgow, Warsaw and 
Valencia.

The intention was to prove that through 
developing teaching and learning through 
SOLE in Mathematics a renewed interest 
in Maths and improved attainment among 
learners aged 11-12 could be achieved. 

The proposal also added to Glasgow’s 
growing International Education strategy to 
enhance teachers’ professional skills and 
school improvement through significant 
international engagement. 

The proposal involving the schools was 
a blend of transnational collaborative 
meetings, supervision visits by Glasgow 
to all schools and partners and 
implementation of agreed Big Questions 
and the SOLE methodology in the 
classroom.

Partners exchanged professional practice 
in relation to introducing Self Organised 
learning through Big Questions and the 
methodology was improved and refined 
as it was informed by practitioners’ 
professional experience and judgment.  
 
 
 
 
 
 
 

THE PARTNERSHIP
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A strong need arose to match Big Questions 
with Local Educational priorities and 
policies and gauge student improvement 
in skills through tracking pupils engaged 
with SOLE compared with non-exposure to 
SOLE. Head teachers played a key role in 
ensuring that SOLE practice spread across 
the curriculum and was applied in other age 
groups.

It became clear that the exchange 
of teacher practice and professional 
collaboration across the partnership was 
crucial to obtain an overview of results and 
to see how local practice made a difference 
to how the methodology was implemented.

A growing picture emerged with many 
similarities and some differences: in 
Scotland, with the national curriculum 
priorities, the method was easier to embed 
within existing classroom practice and for 
partners it offered a refreshing difference 
and creativity to Maths teaching and 
learning which everyone very readily 
engaged in.

It was easier in some contexts for teachers 
to stand back and be facilitators only 
than others, but the majority of teaching 
staff across the partnership enjoyed this 
difference.

There were clear similarities 
in the way students’ skills 
were developing along with a 
renewed interest in Maths. There 
was an evident need to refine 
Big Questions which would 
enable future learning in Maths 
to be scaffolded through an 
introduction to Big Questions 
which began the developmental 
process of understanding 
concepts at an earlier stage 
than anticipated. This was a 
key impact and touched upon 
Vygotsky’s theory of the zone of 
proximal development. 
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All learners enjoyed SOLE lessons and the 
autonomy and opportunity to lead their own 
learning with peer groups and their ability to 
communicate findings and develop research 
skills grew and improved.

What was less clear was exactly how this 
was leading to an improvement in Maths 
learning. Overall we had to deduce that this 
was also a developmental process which 
the introduction of SOLE methodology 
played a part in but which did not fulfil this 
objective on its own. SOLE was identified 
as a creative and impactful addition to 
the existing complement of teaching and 
learning strategies for Maths which existed 
in each partner city. However, what was 
clear was the qualitative difference that 
the transnational professional cooperation 
and the creativity of the approach made to 
children’s enthusiasm for Maths learning 
and their enjoyment of the learning process 
itself. It was this overall inclusion of SOLE in 
classroom practice which made an overall 
difference to achievement and enthusiasm 
for learning through Maths.  

Therefore, as lead partners we are 
confident that SOLE does make a difference 
to students’ engagement in their own 
learning and their ability to self-direct that 
learning and work in effective teams. SOLE 
methodology will become an addition to the 
overall teaching and learning offer in Maths 
across the three cities led by our Quality 
Improvement Officer for Maths, Glasgow. 

From the perspective of International 
engagement ,this project and  partnership 
with the cities of Valencia and Warsaw has 
enhanced our growing internationalism as 
a city and the international dimension to 
teaching and learning which has become a 
significant strategy to support our inclusion 
policies and practices for all children in 
Glasgow schools.

Lesley Atkins
International Education Officer
Glasgow City Council 
August 2020.
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Glasgow City Council has well developed 
approaches to continuous professional 
development. All staff in the City 
regularly review their professional 
learning needs with their line manager 
and take forward their own learning 
plans. 

The involvement of the Glasgow primary 
teachers, in SOLE, has provided them 
with enhanced opportunities to discuss 
and review their professional practice in 
mathematics.

The teachers met regularly together 
to discuss their understanding of SOLE 
and how they could start to implement 
approaches to the “Big Question” within 
classroom based learning activities.

In addition to this approach teachers 
shared their planning for lessons 
and feedback to each other on the 
effectiveness of their classroom SOLE 
activities.

Finally, teachers planned and delivered 
lessons together. This joint approach to 
planning and delivering lessons allowed 
them to evaluate effectively on the pupils 
learning and how the SOLE approach had 
supported the outcomes of the lessons.

This approach to professional learning, 
via a teacher led professional learning 
community, is the model that Glasgow, 
myself as lead officer in Mathematics, will 
promote as the most effective.

The teachers involved in the SOLE project 
have evaluated the work of the project 
and in particular the effectiveness on 
raising attainment.

While it is recognised that improving 
attainment is not an issue that has 
one cause or one solution it has been 
clear from the evidence provided that 
the approach to professional learning 
via SOLE has contributed to improved 
attainment in mathematics in the schools 
involved.
   
2016 2017 2018 2019
% Achieving at Expected Level or Above 
% Achieving at Expected Level or Above 
% Achieving at Expected Level or Above 
% Achieving at Expected Level or Above
80.5% 82.1% 83.4% 82.8%
74.9% 76.1% 76.8% 76.3%
70.0% 71.0% 71.6% 71.9%
75.9% 76.7% 77.7% 77.0%

There is clear evidence across the City 
that attainment is improving gradually.

MATHEMATICS
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2016 2017 2018 2019

% Achieving at 
Expected Level or 

Above

% Achieving at 
Expected Level or 

Above

% Achieving at 
Expected Level or 

Above

% Achieving at 
Expected Level or 

Above

80.5% 82.1% 83.4% 82.8%

74.9% 76.1% 76.8% 76.3%

70.0% 71.0% 71.6% 71.9%

75.9% 76.7% 77.7% 77.0%

The individual schools can demonstrate 
improved attainment in some measures in 
mathematics

For example, St Roch’s primary school has 
increase the % achieving the appropriate 
grade in Numeracy by 25% in P4.

Teachers have undertaken observations 
in classes and pupils questionnaires. All 
of these indicate that the engagement of 
the pupils with mathematical topics has 
improved through the SOLE approach. This 
has improved understanding of key topics 
and will allow pupils to progress effectively 
in mathematics. The SOLE approach has 
also engaged well some pupils who would 
not always engage well in mathematics and 
their progress is improving because of this.

Therefore, as the Lead Officer for 
Mathematics I will continue to develop 
opportunities to share the approach to 
mathematics embedded within SOLE, across 
the City and to National audiences.

We have shared the Sole approaches via 
our Glasgow Count training sessions to new 
probationer teachers

We have delivered training to Glasgow 
teachers on how Sole approaches can 
enhance their pupil engagement and 
progress in mathematics.

Teachers involved in the SOLE project 
delivered workshops at the Glasgow 
Numeracy Conference at Celtic Park 
in February 2020. Over 500 delegates 
attending including representatives of other 
Local Authorities and representatives from 
Education Scotland, the National body for 
education.

Although the current situation around the 
Covid virus has stopped all professional 
development work in Glasgow and in 
Scotland we will, as soon as possible, 
implement plans to continue to share the 
SOLE approaches to mathematics within 
Glasgow and at National level.

Stephen Watters
Lead officer for Mathematics
Glasgow City Council
August 2020.

MATHEMATICS
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PROJECT COORDINATION 

As a teacher, I have always been passionate 
about exploring how international 
links between students can enrich their 
education. Working with an international 
partner initially starts with exchanging 
thoughts and learning experiences to a 
collaborative process where participants 
learn together in a way that new 
methodologies which produces results that 
far exceeding those that could have been 
achieved working alone.  Not only is the 
learning experience enhanced but students 
learn new working and social skills that will 
benefit them throughout their working lives. 
Empathy, understanding and insight into 
the world of their partners is a persuasive 
argument for every teacher to provide this 
wonderful opportunity for all pupils. 

I am fortunate in have coordinated this 
mathematics based Erasmus between 
Glasgow, Warsaw and Valencia and to 
have seen teachers working in a new way 
with pupils that has developed ways of 
interacting with learning and the learning 
experience providing a long lasting 
influence on teaching for themselves and 
their schools. Wider community involvement 
has left a legacy that with be beneficial 
to future learner. This guide’s aim is to 
share this experience with teachers and 
encourage them to look and explore how 
this ‘Self Organised Learning Environment’ 
can be applied in the school classroom.    

eTwinning and Erasmus Plus

This project involved a large number of 
schools in each location and communication 
and collaboration required careful 
consideration and management. 

The schools organised themselves into 
smaller groups and identified the tools 
they would use for sharing information and 
results. An eTwinning project was created 
to provide a central point for information, a 
sharing of good practice and coordination. 

This was done via the project ‘Twinspace’ 
which was used to provide interactive pages 
for teachers to share results and evaluation 
of their ‘Big Questions’.  The eTwinning 
project space is a powerful tool for 
supporting an Erasmus Plus project while 
maintaining a record of its achievements. 
 Unlike the Erasmus programme, eTwinning 
does not provide funding to participating 
teachers or schools. As a consequence, it 
does not require the lengthy application 
process of Erasmus Plus. 

A few simple steps after registration at 
eTwinning.net provides teachers with 
access to a partner (teacher/school) finding 
platform where you can request to join 
and existing project, or start your own 
and searching for like minded partners. In 
addition, once registered and approved 
one can access a range of professional 
development opportunities available. A 
network of experienced British Council 
eTwinning ambassadors is available to 
provide training and support for teachers 
and schools. 

Nicholas Falk
Project Coordinator
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WHAT IS A SOLE? BACKGROUND
A Self Organised Learning Environment 
is a learning experience which sparks the 
curiosity and motivation to learn through 
exploring ‘Big Questions’ by using the 
Internet and the group working dynamic.

The impact of this approach to learning has 
been the subject of research over a number 
of years. This practical guide for teachers 
is based on a three-year study involving 16 
schools in Glasgow, Warsaw and Valencia. 
Over the three years of the Project more 
than 400 activities were experienced by 
students in 30 classrooms. 

Since the project started in 2017, Glasgow 
City International Education Department 
has been the lead organisation. This 
project has addressed the development 
of key competences for students and 
teachers and although the focus of this 
project is Mathematics, the methodology 
can be adapted for all areas of the 
curriculum and school phases. This project 
is entrepreneurial and develops self-
confidence and a range of work skills and 
academic expertise across the curriculum.

The ‘Big Questions’ used in the activities 
of the project addressed the mathematics 
curriculum requirements and specific 
Learning Outcomes. In this way the teacher 
facilitator is able to measure the true impact 
and effectiveness of these activities on 
attainment during the evaluation process.

The research carried out by this partnership 
of schools from Glasgow, Warsaw and 
Valencia is based on the ideology of 
Professor Sugata Mitra and his ‘Hole in the 
Wall’ experiment. 

Sugata Mitra, a physicist, put a computer 
with high speed internet connection into 
the wall of a shanty town in New Delhi 
and observed the consequences through 
remote surveillance. Within days, children 
mostly in the 6-12 years old bracket, had 
learnt to browse the Internet and acquire 
basic, functional computer literacy, without 
any adult intervention. The children 
invented their own terminology, giving it a 
correct context. This approach to learning 
has inspired teachers to research the 
potential of the ‘Self-Organised Learning 
Environment’ and its classroom application.  

This was demonstrated by Sugata Mitra 
in his prize-winning TED talk in 2013. The 
learning sessions in his research are based 
on capturing a student’s innate sense of 
curiosity in order to answer ‘Big Questions’. 
This is the methodology also used in this 
research project to improve learning and 
raise standards in the classroom.
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By its nature the SOLE methodology is not 
prescriptive, this guide to the use of Big 
Questions in the classroom provides an 
introduction to the process and should not 
be interpreted as a step by step guide. The 
case studies will show how teachers and 
their pupils have developed and extended 
this way of learning. 

THE BIG QUESTION

1.  Students are either given or asked to 
write their own ‘Big Question’ to explore 
which is linked to a specific aspect of the 
curriculum. ‘Big Questions’ should not have 
an easy answer and should be a genuine 
process of discovery which can be linked to 
the curriculum or any area of interest. The 
BQ should be displayed at all times and care 
should be taken by the teacher to ensure all 
students understand the expectations.

‘Big Questions’ can be used to introduce 
new concepts, encourage a greater breadth 
of knowledge and understanding, use skills 
in context, encourage competitive students 
to share results or consolidate learning and 
introduce cross-curricular education. 

METHODOLOGY
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GROUP WORKING

2.  Students choose their working groups and 
are able to contribute to groups other than 
their own, to share ideas. It is considered that 
a group of 4-6 students is the most effective 
number. This ensures that all students 
are fully involved. In some instances, the 
students might decide to change groups and 
share information. Students can then learn 
to divide tasks, compare, interpret and share 
results. 

THE INVESTIGATION

3.  Students can explore the ‘Big Question’ 
in a Self Organised Learning Environment 
in any direction they choose. The teacher 
should facilitate, encourage and motivate but 
not to provide answers. In some cases, open 
and supportive questions may help but for 
the most part, teachers should remain in the 
background. There may be no single right 
answer. Students have the opportunity to 
make decisions, take turns.

The Review 

4.  Time at the end of the research period 
is used to prepare the presentation of their 
findings ensuring that all participants have a 
role.

5.  Groups present what they have learnt at 
the end of the session, all students taking 
ownership of the results. The similarities and 
differences can be highlighted. All students 
should be involved in the feedback and 
demonstrate ownership of the research. This 
is one of the most important elements of the 
session as it gives them a chance to think 
more deeply about what they have found 
out, and how they discovered it.

TIMING GUIDE

1.  Setting the Big Question – 5 minutes
2.  Choosing groups – 5 minutes
3.  The SOLE investigation – 40 minutes
4.  Organising the presentation of the 
findings – 15 minutes
5.  All groups present their findings to the 
whole class – 25 minutes



16

SKILLS FOR LIFE

Learning Mathematics and much more.  
 
As well as raising standards in curriculum 
areas such as mathematics, the key 
competences addressed by this methodology 
include teamwork, responsibility, motivation, 
leadership, listening skills, life-long 
learning and work skills, interpersonal and 
presentation skills, reading comprehension, 
confidence and empowerment, critical 
thinking and enhanced computer literacy. 
 
 
 
 
 
 
 
  
 

 
 

The introduction of SOLE can involve a 
change in the role of the teacher from 
transmitter of knowledge to a facilitator 
of learning, integrating themselves into 
the learning process with the students and 
keeping students on task. 
This approach enables students to 
understand and utilise information and data 
efficiently. Experience from this research 
project has shown that teachers adapt this 
process according to the requirements of 
their students, the class dynamic and their 
own particular teaching style. 

The teacher should ensure that all students 
understand the expectations of the ‘Big 
Question’ plus any new vocabulary and 
promote inclusion by ensuring that all 
students take ownership of the results. 
Scaffolding for all students should be present 
through peer support and sharing roles. 

The facilitator will observe that the students 
interact with ICT for the given purpose, 
using safe practices and bringing together 
different types of information. All students 
must demonstrate ownership of the results 
and participate in an effective concluding 
presentation. This is an opportunity for 
the teacher/facilitator to engage in ‘deep 
questions’ to ensure understanding.

THE ROLE OF 
THE TEACHER
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The teacher, in the role of facilitator, should 
be vigilant throughout the session to ensure 
that all students are involved and included 
in the processes. Time must be taken at 
the start of the session to ensure that all 
students understand the ‘Big Question’ and 
the expectations of the SOLE methodology. 
The question itself should be displayed in 
written form throughout the work session. 

Establishing working groups of 4-6 
students should give all participants clear 
roles. Teachers should also ensure that 
all students take ownership of the results 
in the final presentation. Some students, 
regardless of ability, may have difficulty 
in sharing their initial results with their 
peers and this may require a prompt. Using 
technology for the set purpose is also 
important and should be discussed with the 
students as part of the methodology. 

THE USE OF TECHNOLOGY

Group access to digital technology in 
the form of laptops and tablets have an 
important role in this methodology. Where 
there are limited classroom resources 
teachers can work in creative ways to 
maximise efficiency by carefully guiding 
students in assigning roles to group 
participants i.e. some researching digital 
media, others processing information while 
others prepare the review and feedback. 

 
 

Some teachers in this Project have explored 
the use of ‘Big Questions’ with their 
students without the use of computers i.e. 
an origami task, encouraging students to 
devise creative outputs as their solutions. 
Communication and collaboration are 
central to the SOLE process with students 
attaining and developing skills in addition to 
new ones or reinforcing concepts.

DEVELOPMENTAL APPROACH

The process requires equality and a sense 
of ownership by all participants. The needs 
of the school, the learning requirements 
of the students must be central to the 
process. The school environment and 
available resources will be influential in 
the development of the SOLE process in 
your school. A consequence of this is likely 
to be quite different implementation of the 
same methodology but with same core 
objectives. We have seen schools, teachers 
and pupils start this process from a common 
SOLE methodology starting point to go 
on to develop new approaches that are 
unique and able to provide rich learning 
experiences.    

INCLUSION IN 
SOLE
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CASE STUDIES
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A SCHOOL’S PERSPECTIVE

 St Albert’s Primary School 

Since November 2017 our school has been 
involved in this SOLE Project, working 
closely with schools in Warsaw and 
Valencia. We have worked in line with 
the Glasgow Curriculum for Excellence. 
Exchange visits to our European colleagues 
have helped develop the methodology in 
our school. 

How did our school contribute to the 
project?

Our school has used this approach to 
explore play based learning and to adapt 
the methodology to include and benefit 
children with support needs and those for 
whom English is an additional language 
before the work then moved to Primary 6 
specifically for Maths.  
 
 
 

The breadth of this approach has 
demonstrated the flexibility of the 
methodology and has given consideration 
on how the SOLE approach to learning 
could be rolled out across the city.

A summary of our Project’s results and 
achievements. 

In general, the children worked best in 
groups they had chosen themselves. At 
first our ‘Big Questions’ were reliant on 
technology as the school had benefitted 
from the roll out of GCC iPads. However, 
dependence on technology was considered 
unsatisfactory so ‘Big Questions’ were 
asked using a broader range of research 
methods. During this stage, care had to be 
taken not to simplify the ‘Big Questions’.  
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However, as the project progressed, the 
children’s research skills improved and they 
were able to determine which information 
was relevant to the question. This also links 
to the second Level Literacy Planner which 
showed how SOLE can link to a variety of 
subject areas across the Curriculum for 
Excellence.

Both children and teachers found it difficult 
at first to stick to the SOLE guidelines. 
Teachers had to redefine their role and 
children had to learn to work more 
independently without reliance on the 
usual scaffolding. Care had to be taken to 
maintain motivation when children worked 
in friendship groups and to ensure that the 
more natural leaders in the group did not 
dominate the more passive learners. Care 
has to be taken by the teacher to find ways 
of individually assessing the children’s work.

It was apparent that as well as developing 
mathematical skills the children were also 
developing soft skills. They quickly gained 
confidence speaking in front of the class 
and answering questions. The children were 
required to have a growth mind-set as the 
‘Big Questions’ were multi-layered, complex 
and they knew they might not arrive at a 
‘right answer’.  
 
Another Project objective was to develop 
problem solving skills. Evidence shows this 
was achieved as the Project progressed. At 
the beginning of the school year, we posed 
a question to do with time intervals and only 
a quarter of the class were able to reach a 
satisfactory conclusion.  
 

Four months later we posed the question 
after several SOLE inputs and by then the 
majority of the class were confident in their 
ability to find an answer to the question.

In what way was the Project innovative and/
or complementary to other projects already 
carried out?

When implementing this Project in Primary 
1, the lessons complimented the free-flow 
play based learning approach. The SOLE 
Project allowed us to be more creative in 
our teaching of mathematics as it favours 
more open-ended questions which are also 
relevant to the children’s lives and to current 
affairs. For example, the move was away 
from algorithms allowed them to see how 
Maths is relevant in a real life context. In 
addition, The SOLE approach allowed for 
Mathematics lessons to give more freedom 
in task and outcome. This methodology is in 
line with current Glasgow initiatives which 
aim to revamp how children think about 
Maths and encourages them to find different 
routes to an answer. 

How did you communicate with your 
European partners?

We used the eTwinning website which 
was complemented with WhatsApp and 
Facetime. There is a need to find a platform 
to share large documents which identified a 
staff training requirement.  
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What was the Project’s impact on the 
students, teachers, your school and other 
relevant stakeholders?

The SOLE Project has had a significant 
impact on problem solving lessons. It has 
also given teachers the confidence to be 
more creative in their maths planning and 
taught teachers to value the process and 
not just the outcome. A pupil questionnaire 
showed increased motivation and confidence. 
‘Big Questions’ were differentiated through 
depth as some children were able to research 
fine details of the questions to find out more. 
The international dimension has been 
extremely beneficial and much has learnt 
from observing the different approaches 
from Warsaw and Valencia. Aspects of what 
has been observed and learnt has now been 
incorporated into teaching at St Albert’s 
School.

What has been the impact of the project on 
local, regional or European levels?

There are plans to share this methodology 
with the community of schools within 
Glasgow and would like to develop this 
approach city wide. We would be pleased 
to present the results of our research at 
National and European
Conferences.  



22

CASE STUDY 1

ST ROCH’S PRIMARY AND DEAF 
SCHOOL

The Big Question 

Why are fractions, decimals and 
percentages linked?

For this BQ, the children were working 
towards the end of a topic of study on 
Fractions, Decimals and Percentages. 
They had to research each of these 
concepts in turn, before researching the 
link between the three. The children were 
asked to give examples to prove their 
answer(s).

Equipment required 

The equipment needed for this Big 
Question are pupil iPads connected to 
the internet, paper for notes, stationery 
for taking notes, poster paper for findings 
and felt pens.

We feel this was one of our best Big 
Questions due to:  

1. Strong links to CfE and planning;
2. Pupil engagement;
3. Learning experiences of pupils;
4. Questioning and assessment by 
Teachers. 
 
Firstly, as with our other BQs, there 
were strong links from this Question 
to Curriculum for Excellence and our 
Numeracy planning for the term.  
 

Our pupils are working at Second Level, 
with a range of abilities and confidences. 
Across P6 and P7 this term, we planned 
to teach fractions, decimals and 
percentages in turn whilst also constantly 
looking at the links between these three 
concepts. This BQ lent itself to exploring 
the particular Experiences & Outcomes 
and aspects of the Glasgow Counts Maths 
Trackers in a problem solving context.

When we began this BQ lesson, the 
children seemed engaged and interested. 
They are usually very enthusiastic 
during BQ lessons and this one was no 
exception. The children were very keen 
to use their knowledge of fractions, 
decimals and percentages and build on 
this to show how they understood the link 
between all three.  
 
They were also very keen to physically 
show and explain their understanding 
through diagrams, examples and their 
answers to questions. 

In terms of a learning experience for the 
pupils, we feel this BQ was particularly 
successful. Across all of the posters 
produced to answer the BQ, every group 
clearly explained the link between 
fractions, decimals and percentages using 
examples.  
 
Most used figures and numbers which 
were familiar to them from previous 
lessons – for example, groups chose to 
explain that 1⁄2 = 50% = 0.50, 1⁄4 = 25% = 
0.25, or 1/10 = 10% = 0.10.  
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Some also decided to include pie charts 
in their posters, to show the different 
portions/parts of the whole.

Finally, the questioning and assessment 
made possible by this BQ was also 
extremely useful. In order to check 
the children’s understanding, we were 
able to ask them HOTs questions 
during the research stage and also 
at the end during their presentation 
of findings stage. Referring to their 
information and diagrams, we were able 
to ask the children to explain what they 
remembered and what they understood. 
We were then able to probe further 
with applying questions on examples of 
fractions/decimals/percentage links and 
analysing questions such as ‘Why do you 
think this?’, ‘What evidence do you have 
of this?’. All of these questions allowed 
us to assess the children’s progress, not 
only in terms of this one BQ lesson, but 
also their progress and understanding of 
the concepts studied previously across 
Numeracy lessons.

Guidance

Firstly, it is necessary to have patience. It 
requires a change of mindset for children 
and it takes time and practice for learners 
to become proficient in this type of 
learning.

We would also encourage anyone 
to resist the temptation to intervene 
too quickly, instead adopt the role 
of guide, and facilitate through adult 
encouragement.  
 
 
 
 
 
 
 
 

Share in the process of discovering 
the knowledge that answering the Big 
Question brings and understand that it 
is the knowledge acquired that is the 
learning, not particularly the answer as 
there may not be one definitive answer.

Through experience, we can confidently 
say that you will become better at 
setting Big Questions. How you frame 
the question is important - it needs to be 
very open ended in order to give learners 
the best opportunity to discover as much 
as possible about the question. We also 
discovered that this type of learning 
developed learners’ social skills and 
helped them to become more resilient, 
more confident, and able to persevere 
more easily.

Be prepared for a lesson to last longer 
than you had anticipated. Often, 
opportunities for Interdisciplinary 
Learning developed through the Big 
Question e.g. Art lessons through 
discovering about the Fibonacci 
Sequence.
 



24

CASE STUDY 2

ST NINIAN’S PRIMARY SCHOOL

The Big Question/Sole Experience.

One of the most successful Big Questions 
we set was “What is special about 
Pascal’s triangle?”

This question was a LTHC (Low Threshold 
High Ceiling) task where students could 
work at their own level and achievement 
was very open ended. Pupils were able 
to work with pattern and sequence and 
be introduced to new concepts which 
extended their learning.

As a class the pupils were able to identify 
some of the following:

• There are hidden patterns
• The outside diagonal numbers are 

always 1.
• The inside diagonals are the 

counting numbers
• The rows show symmetry 
• Even and odd number patterns 
• Each number is the sum of the two 

numbers directly above it
• There are diagonals which show 

triangular numbers
• Each row has powers of 2
• Exponents of 11

If I were doing this task again, I would 
encourage the pupils to use the tool 
available for Pascal’s Triangle on 
“mathsbot.com” because it can be 
manipulated to see the patterns at a 
glance. 

What equipment was needed?

Access to the Internet for students to 
research coloured pencils and pens
blank copies of the triangle for the pupils 
to complete/colour/identify the patterns.

What made it a success?

It was a LTHC challenge: pupils of all 
abilities could access it at whatever level. 
The patterns were simple, but also more 
complex, providing appropriate challenge 
for all. The children enjoyed the learning 
and were excited to share their findings.

There is scope for a wide range of 
learning and next steps could include

• Sierpińksi triangle (colour odd and 
even numbers)

• Pairs of numbers which add together 
to make Square numbers.

• Fibonacci sequence
• Using the triangle to explore 

probability
 
What guidance would you give to a 
teacher wanting to introduce a Big 
Question to their class? 

Link the question to your current 
curricular guidelines.

Spark the interest of the students with an 
interesting context /real life situation.
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Try the BQ yourself first to identify any 
pitfalls and work out what you are trying 
to achieve. Be ready with useful tips and 
websites to point students in the right 
direction so that the time for learning is 
focused on the task. Sometimes students 
copy and paste information they have 
found on websites which they don’t 
actually understand, so it is important to 
guide them to child friendly sites where 
the language is accessible. 

Although BQs encourage independent 
learning, the role of the teacher is vital 
in my view. By listening and observing 
the students at work the teacher can 
offer prompts and support where needed 
and ask questions which assess student 
learning. Teachers can clarify any 
misconceptions and extend and challenge 
student thinking. 

After trying many approaches to BQs (see 
below) I would now recommend bringing 
the students together after they have 
worked in groups for a short while. This 
would give them the opportunity to share 
their thoughts and findings at an earlier 
stage, allowing others to see the initial 
findings/ideas and providing direction for 
progression. It would also be helpful to 
give hints to groups who were struggling. 

The key steps in organising a Big 
Question.

Planning is vital. What are you trying to 
achieve? 

Allocate sufficient sessions:
• research and investigation
• preparing and delivering 

presentation
• plenary to recap on teaching 

points and clarification of any 
misunderstanding

• self-evaluation/next steps 

Think about the organisation of the room/
space. 
Prepare any resources needed.
Grouping pupils: free choice or teacher 
choice?
Complete independence or scaffolded 
question?
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CASE STUDY 3

SPOŁECZNA SZKOŁA 
PODSTAWOWA NR 14 STO

The Big Question/SOLE experience. 

There are three parts of the school 
grounds to be measured. Measure the 
area of each of them using a different 
tool: a Q-tip, your foot or a shoelace. 
You will need to crack a code to 
discover the three areas. 

In order to start working on the task, 
the students had to break the code. 
The task, therefore, had two different 
parts. Once the students got into 
groups, they solved the BIG QUESTION 
code then they could start working on 
the solution. The task was carried out 
during our annual field trip so this time 
the students were working outside, not 
in a classroom. In the end, the students 
worked on a presentation to show how 
they solved the task step by step.

The general aims of the task were to:
• make the students involved and 

engaged in the lesson
• develop the ability of teamwork 

and taking responsibility for the 
team 

• develop students’ work and time 
managements skills

 
 
 
 
 

What is more, the task was aimed at:
• showing the students how maths 

can work in their everyday 
surrounding 

• showing how you can use 
everyday objects to solve math 
problems 

• developing ability to assess and 
estimate

• developing ability to look 
critically at the results of their 
work 

• teaching students to use different 
measure units

• letting the students use their 
math knowledge to look critically 
at the problem

• practicing presentation skills, 
speaking in front of the public etc

What equipment was needed? 

The code to encrypt the BIG 
QUESTION, a Q-tip, a shoelace, some 
blank sheets of paper to make notes

What made it a success?

I believe that using a code the students 
had to break to get to know the BIG 
QUESTION itself was a big success 
because it definitely made the task 
more interesting for the students. It 
introduced an “adventure” element to 
our math project.  
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Another important aspect is that the task 
was carried out outdoors which allowed 
the students to run around and work on 
the solution instead of sitting in front of 
the computer in a classroom. 

The students seemed very excited to use 
everyday objects to solve the task and 
they could see how practical math can 
be and how many everyday things they 
can use to help them solve different math 
problems.

What guidance would you give to a 
teacher wanting to introduce a Big 
Question to their class? 

Don’t make the code too hard to break 
because dealing with it will take most of 
your lesson time

The key steps in organising a Big 
Question session. 

1.  The teacher reminds the students the 
idea of Big Question lesson

2.  The students get divided into groups/ 
teams

3.  The teacher sets the Big Question

4.  The students work on the Big Question

5.  The students prepare presentations

6.  The students present their answers

7.  The students evaluate the task
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CASE STUDY 4

ANTONINE PRIMARY 
 
 
 
 
 
 
 
 
 
 
 

The best Big Question/SOLE experience. 

We would like to send some sweets to 
the P7 children in Warsaw, for Christmas. 
The sweets cannot be heavier than 2kg. 
What will the total cost of the parcel be? 
How far will the sweets travel to get to 
Warsaw?

What equipment was needed? 

Computers, paper, pens.

What made it a success?

The question provided a relevant context 
for the children which motivated the 
children. Furthermore, as the question 
was related to the partner schools, it 
allowed the project to ‘come alive’ for the 
children.

 

What guidance would you give to a 
teacher wanting to introduce a Big 
Question to their class? 

Choose a big question which is relevant 
to the children’s lives. Create a culture 
of pupil autonomy and ownership of 
learning. Allow time for a plenary session 
to clarify any misconceptions that the 
children may have. Allow learning to 
progress naturally through the children’s 
interest, without intervening.
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The key steps in organising a Big 
Question session. 

Introduce BQ.

Allow children time to discuss initial 
thoughts about BQ.

Complete BQ sheet.

Allow children to choose groups and plan 
how they will tackle the BQ.

Children complete BQ.

Children present BQ to peers.

Plenary session to discuss findings.
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CASE STUDY 5

CEIP JOSÉ MARIA BOQUERA 
OLIVER 

The Big Question/SOLE experience. 

A fence is needed somewhere in the 
children’s playground to make a sandbox. 
You can only buy 100 metres of fence. 
What geometrical figure of 4 parallel 
sides would be the most appropriate in 
order to contain as many children as 
possible. 

Clues: 
• Which geometric figures of 4 

parallel sides do you know?
• What do you need to calculate to 

determine how many metres of 
fence you need?

• What do you need to calculate 
which option offers more space for 
the children?

Equipment required:
• One sheet of paper showing the Big 

Question per group
• Two computers or tablets per group
• A3 sheet of paper for the 

presentation of the results
• Pens, pencils, felt tips, coloured 

pencils 

What made it a success?

Using this process, students were able 
to apply concepts with which they were 
already familiar, namely perimeter and 
area. Using Big Questions took their 
understanding a step further.  

Following the concluding presentations 
from the students, a debate took place on 
comparing results. In previous lessons the 
students had learnt how to calculate the 
perimeter and the area of a geometrical 
figure but the Big Question gave them the 
realisation that with the same perimeter 
there can be different areas. As this 
was something the students had learnt 
through their own experience, debate and 
argument, a more significant learning 
experience was achieved with greater 
understanding. This was more valuable 
than direct teacher input.

What guidance would you give to a 
teacher wanting to introduce a Big 
Question to their class?

Using Big Questions in class is very 
motivating for students as it usually 
breaks the more traditional lesson 
structure giving students more freedom 
to organize their own work and present 
their results to their peers.

The key to success is finding a Big 
Question that makes students react 
and establish connections with different 
concepts, cooperate with their peers and 
explain and debate their ideas clearly in 
an oral presentation.

Through our experience we discovered 
two types of Big Question. 
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There were problems where some 
important data was missing and students 
needed to discover the data before 
solving the problem.

This can be an easier option for the 
teacher. Usually this type of Big Question 
can only have one possible answer and 
it is easier for the students to know when 
they have arrived at the same conclusion 
as other groups and decide what has 
been done differently. 

Open Big Questions are where many 
answers could be possible and cause a 
reaction in students over the concepts 
covered.

Finding these Big Questions can be a 
challenge for teachers and students. 
They should be used to connect different 
ideas with analysis or discussion or 
students will find them too difficult to 
complete.

Both types of Big Question are valid and 
combining both types is a successful 
strategy.

Big Questions are a great tool which is 
seen as successful on several levels:

Students have to make their own 
decisions and cooperate with each other. 
They need to organize their learning and 
reach agreements. These are important 
life skills which will transfer into their 
working lives.

Students will learn to present their results 
confidently and be able to enter into a 
debate with others to compare answers. 

This extends their communication skills 
as they give coherent presentations using 
subject specific vocabulary correctly, 
interact with the audience and take turns 
to speak.

Students make connections with different 
concepts learnt at school while applying 
them to real life situations. Students 
learn effective use of the Internet while 
researching for data. 

Important aspects that should be taken 
into account when organising a Big 
Question:

Student motivation decreases if the 
Big Question is too challenging. It is, 
therefore, useful to prepare a set of clues 
to support their investigation.

If the Big Question is too easy this will 
also decrease motivation and advance 
planning is useful in the case too.

Experience has shown that students work 
better with two computers or tablets 
per 4-5 students. They need to confer 
and cooperate and organize a note-
taker. These are all basic life/work skills. 
Digital devices were only used during the 
investigation stage to keep them on task 
while the presentations were delivered 
without the use of technology. 
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It was essential that students had the 
freedom to make up their own groups as 
thiswas how the best quality work was 
produced. However, groups should not 
exceed a maximum number otherwise 
it will be difficult to find a role for all 
participants.

Debates after a couple of presentations 
give students the opportunity for analysis 
and opinion. It is crucial that enough time 
is set aside for this.
Students can be allowed to move to other 
groups during the lesson to contribute to 
the process.

The key steps in organising a Big 
Question session. 

Big Question steps.

5 min: Introduce the Big Question and 
remember the different steps.

5 min: Create the groups. (Experience 
showed it is better if students are free 
to make the groups on their own and 
teachers only establishes the number of 
students per group). Students can move 
to other groups during the process.

40 min: Research process. Sharing 
information. (If they don’t have one 
electronic device per person, they need to 
collaborate more).

15 min: Prepare the presentation with the 
information found.

25 min: Some groups present their 
findings orally and the other groups say 
if they agree or not and why. Like this 
a debate takes place and students are 
more engaged and focused because they 
have to pay attention to their partners’ 
presentations and realize if they have the 
same results or not and why.
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CASE STUDY 6

ST ALBERT’S PRIMARY SCHOOL

The Big Question/SOLE experience. 

Big Question: How long would it take you 
to watch all of the Harry Potter films?

Carried out in Glasgow and Valencia.

What equipment was needed? 

Teacher, iPads, wi-fi, whiteboards.

What made it a success?

We posed the question in our Glasgow 
school and in our Valencian partner 
school which allowed us to observe and 
compare similarities and results. It was 
beneCcial to see different pupils tackled 
the big question, depending on the 
approaches and strategies they are used 
to working with in their maths curriculum.
 
What guidance would you give to a 
teacher wanting to introduce a Big 
Question to their class?

Start small and build up researching 
skills to prevent children becoming 
demotivated when they can’t find 
information that they need to answer the 
question.

Share big questions with colleagues and 
compare observations and results.

Stick closely to maths benchmarks to 
ensure relevance.

Allow time in your timetable for big 
questions to ensure the children have the 
best opportunity to answer the questions.

The key steps in organising a Big 
Question session. 

If needed, ensure wi-fi is working.

Be prepared to scaffold for some pupils 
and point them in the right direction.

We found that we had to organise the 
groups ourselves as when children 
chose their own group, they were often 
distracted by their friends.

Be prepared to take a step back and stop 
yourself from giving pupils too much 
help.
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SUMMARY

This project has taken a piece of 
respected research and translated it into 
effective classroom practice. The SOLE 
approach to learning in Mathematics 
has proved to be a powerful tool in 
enabling students to take control of 
their own learning while working with 
other students. This method combines 
investigative and collaborative 
processes to produce a dynamic learning 
environment in which students can 
flourish. 

There is evidence to show that as well as 
enabling students to learn new concepts 
and consolidate learning, students also 
acquire a multitude of transferrable skills. 
Students have been seen to develop their 
social skills at a faster pace than those in 
a conventional classroom environment. 
Once this methodology has been used as 
part of a specific subject area, the usage 
can be extended to meet other curriculum 
requirements and adapted for all key 
stages. 

Students can actively construct their 
own understanding of knowledge and 
concepts. They can do this by relating 
it to what they already know, while 
‘Big Questions’ offer access to tangible 
mathematical usage. For the students, 
the choice and active learning promoted 
by SOLE has dramatically increased 
motivation. 

Moving away from a more didactic model 
of teaching can challenge the teacher at 
first but their role is one of organisation, 
ensuring inclusion and facilitating 
learning through keen observation and 
instigating new learning opportunities for 
students.

The benefits of using SOLE are vast and 
include all forms of computer usage, 
increased subject knowledge and 
understanding, change in transferrable 
social interaction skills and value 
systems and the ability to form 
independent thoughts and query opinion.

The SOLE approach to learning in 
Mathematics has proved to be a powerful 
tool in enabling pupils to take control 
of their own and others learning. This 
method combines investigative and 
collaborative processes to produce a 
dynamic learning environment in which 
pupils can flourish, learning subject 
matter, developing concepts and 
acquiring a multitude of transferable 
skills.
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ONLINE RESOURCES
 
Big Question – The Steps To Success

Antonine Primary School Big Question Guide 

Valencia Pupils Introducing Their Country  

https://1drv.ms/w/s!AhBW4w56kgF-hmVMcg_0it_SZnA1?e=mr1M0O
https://drive.google.com/file/d/1nV54NLEaE4XlQ-vx3Mh5tT_gkuD77UF0/view?usp=sharing
https://drive.google.com/file/d/1MJC4sS_ppMdbj4Ciep3koJ8wv7RJg9-D/view?usp=sharing
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	All learners enjoyed SOLE lessons and the autonomy and opportunity to lead their own learning with peer groups and their ability to communicate findings and develop research skills grew and improved.
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	August 2020.
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	Glasgow City Council has well developed approaches to continuous professional development. All staff in the City regularly review their professional learning needs with their line manager and take forward their own learning plans. 
	The involvement of the Glasgow primary teachers, in SOLE, has provided them with enhanced opportunities to discuss and review their professional practice in mathematics.
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	This approach to professional learning, via a teacher led professional learning community, is the model that Glasgow, myself as lead officer in Mathematics, will promote as the most effective.
	The teachers involved in the SOLE project have evaluated the work of the project and in particular the effectiveness on raising attainment.
	While it is recognised that improving attainment is not an issue that has one cause or one solution it has been clear from the evidence provided that the approach to professional learning via SOLE has contributed to improved attainment in mathematics in the schools involved.
	   
	2016 2017 2018 2019
	% Achieving at Expected Level or Above % Achieving at Expected Level or Above % Achieving at Expected Level or Above % Achieving at Expected Level or Above
	80.5% 82.1% 83.4% 82.8%
	74.9% 76.1% 76.8% 76.3%
	70.0% 71.0% 71.6% 71.9%
	75.9% 76.7% 77.7% 77.0%
	There is clear evidence across the City that attainment is improving gradually.

	Figure
	MATHEMATICS
	MATHEMATICS
	MATHEMATICS


	2016
	2016
	2016
	2016
	2016
	2016
	2016

	2017
	2017

	2018
	2018

	2019
	2019


	% Achieving at Expected Level or Above
	% Achieving at Expected Level or Above
	% Achieving at Expected Level or Above

	% Achieving at Expected Level or Above
	% Achieving at Expected Level or Above

	% Achieving at Expected Level or Above
	% Achieving at Expected Level or Above

	% Achieving at Expected Level or Above
	% Achieving at Expected Level or Above


	80.5%
	80.5%
	80.5%

	82.1%
	82.1%

	83.4%
	83.4%

	82.8%
	82.8%


	74.9%
	74.9%
	74.9%

	76.1%
	76.1%

	76.8%
	76.8%

	76.3%
	76.3%


	70.0%
	70.0%
	70.0%

	71.0%
	71.0%

	71.6%
	71.6%

	71.9%
	71.9%


	75.9%
	75.9%
	75.9%

	76.7%
	76.7%

	77.7%
	77.7%

	77.0%
	77.0%






	The individual schools can demonstrate improved attainment in some measures in mathematics
	The individual schools can demonstrate improved attainment in some measures in mathematics
	For example, St Roch’s primary school has increase the % achieving the appropriate grade in Numeracy by 25% in P4.
	Teachers have undertaken observations in classes and pupils questionnaires. All of these indicate that the engagement of the pupils with mathematical topics has improved through the SOLE approach. This has improved understanding of key topics and will allow pupils to progress effectively in mathematics. The SOLE approach has also engaged well some pupils who would not always engage well in mathematics and their progress is improving because of this.
	Therefore, as the Lead Officer for Mathematics I will continue to develop opportunities to share the approach to mathematics embedded within SOLE, across the City and to National audiences.
	We have shared the Sole approaches via our Glasgow Count training sessions to new probationer teachers
	We have delivered training to Glasgow teachers on how Sole approaches can enhance their pupil engagement and progress in mathematics.
	Teachers involved in the SOLE project delivered workshops at the Glasgow Numeracy Conference at Celtic Park in February 2020. Over 500 delegates attending including representatives of other Local Authorities and representatives from Education Scotland, the National body for education.
	Although the current situation around the Covid virus has stopped all professional development work in Glasgow and in Scotland we will, as soon as possible, implement plans to continue to share the SOLE approaches to mathematics within Glasgow and at National level.
	Stephen Watters
	Stephen Watters

	Lead officer for Mathematics
	Glasgow City Council
	August 2020.
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	As a teacher, I have always been passionate about exploring how international links between students can enrich their education. Working with an international partner initially starts with exchanging thoughts and learning experiences to a collaborative process where participants learn together in a way that new methodologies which produces results that far exceeding those that could have been achieved working alone.  Not only is the learning experience enhanced but students learn new working and social skil
	As a teacher, I have always been passionate about exploring how international links between students can enrich their education. Working with an international partner initially starts with exchanging thoughts and learning experiences to a collaborative process where participants learn together in a way that new methodologies which produces results that far exceeding those that could have been achieved working alone.  Not only is the learning experience enhanced but students learn new working and social skil
	I am fortunate in have coordinated this mathematics based Erasmus between Glasgow, Warsaw and Valencia and to have seen teachers working in a new way with pupils that has developed ways of interacting with learning and the learning experience providing a long lasting influence on teaching for themselves and their schools. Wider community involvement has left a legacy that with be beneficial to future learner. This guide’s aim is to share this experience with teachers and encourage them to look and explore h
	eTwinning and Erasmus Plus
	This project involved a large number of schools in each location and communication and collaboration required careful consideration and management. 
	The schools organised themselves into smaller groups and identified the tools they would use for sharing information and results. An eTwinning project was created to provide a central point for information, a sharing of good practice and coordination. 
	This was done via the project ‘Twinspace’ which was used to provide interactive pages for teachers to share results and evaluation of their ‘Big Questions’.  The eTwinning project space is a powerful tool for supporting an Erasmus Plus project while maintaining a record of its achievements. 
	 Unlike the Erasmus programme, eTwinning does not provide funding to participating teachers or schools. As a consequence, it does not require the lengthy application process of Erasmus Plus. 
	A few simple steps after registration at eTwinning.net provides teachers with access to a partner (teacher/school) finding platform where you can request to join and existing project, or start your own and searching for like minded partners. In addition, once registered and approved one can access a range of professional development opportunities available. A network of experienced British Council eTwinning ambassadors is available to provide training and support for teachers and schools. 
	Nicholas Falk
	Nicholas Falk

	Project Coordinator
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	Figure
	A Self Organised Learning Environment is a learning experience which sparks the curiosity and motivation to learn through exploring ‘Big Questions’ by using the Internet and the group working dynamic.
	A Self Organised Learning Environment is a learning experience which sparks the curiosity and motivation to learn through exploring ‘Big Questions’ by using the Internet and the group working dynamic.
	The impact of this approach to learning has been the subject of research over a number of years. This practical guide for teachers is based on a three-year study involving 16 schools in Glasgow, Warsaw and Valencia. Over the three years of the Project more than 400 activities were experienced by students in 30 classrooms. 
	Since the project started in 2017, Glasgow City International Education Department has been the lead organisation. This project has addressed the development of key competences for students and teachers and although the focus of this project is Mathematics, the methodology can be adapted for all areas of the curriculum and school phases. This project is entrepreneurial and develops self-confidence and a range of work skills and academic expertise across the curriculum.
	The ‘Big Questions’ used in the activities of the project addressed the mathematics curriculum requirements and specific Learning Outcomes. In this way the teacher facilitator is able to measure the true impact and effectiveness of these activities on attainment during the evaluation process.
	The research carried out by this partnership of schools from Glasgow, Warsaw and Valencia is based on the ideology of Professor Sugata Mitra and his ‘Hole in the Wall’ experiment. 
	Sugata Mitra, a physicist, put a computer with high speed internet connection into the wall of a shanty town in New Delhi and observed the consequences through remote surveillance. Within days, children mostly in the 6-12 years old bracket, had learnt to browse the Internet and acquire basic, functional computer literacy, without any adult intervention. The children invented their own terminology, giving it a correct context. This approach to learning has inspired teachers to research the potential of the ‘
	 

	This was demonstrated by Sugata Mitra in his prize-winning TED talk in 2013. The learning sessions in his research are based on capturing a student’s innate sense of curiosity in order to answer ‘Big Questions’. This is the methodology also used in this research project to improve learning and raise standards in the classroom.
	By its nature the SOLE methodology is not prescriptive, this guide to the use of Big Questions in the classroom provides an introduction to the process and should not be interpreted as a step by step guide. The case studies will show how teachers and their pupils have developed and extended this way of learning. 
	THE BIG QUESTION
	THE BIG QUESTION

	1.  Students are either given or asked to write their own ‘Big Question’ to explore which is linked to a specific aspect of the curriculum. ‘Big Questions’ should not have an easy answer and should be a genuine process of discovery which can be linked to the curriculum or any area of interest. The BQ should be displayed at all times and care should be taken by the teacher to ensure all students understand the expectations.
	‘Big Questions’ can be used to introduce new concepts, encourage a greater breadth of knowledge and understanding, use skills in context, encourage competitive students to share results or consolidate learning and introduce cross-curricular education. 
	GROUP WORKING
	GROUP WORKING

	2.  Students choose their working groups and are able to contribute to groups other than their own, to share ideas. It is considered that a group of 4-6 students is the most effective number. This ensures that all students are fully involved. In some instances, the students might decide to change groups and share information. Students can then learn to divide tasks, compare, interpret and share results. 
	THE INVESTIGATION
	THE INVESTIGATION

	3.  Students can explore the ‘Big Question’ in a Self Organised Learning Environment in any direction they choose. The teacher should facilitate, encourage and motivate but not to provide answers. In some cases, open and supportive questions may help but for the most part, teachers should remain in the background. There may be no single right answer. Students have the opportunity to make decisions, take turns.
	The Review 
	4.  Time at the end of the research period is used to prepare the presentation of their findings ensuring that all participants have a role.
	5.  Groups present what they have learnt at the end of the session, all students taking ownership of the results. The similarities and differences can be highlighted. All students should be involved in the feedback and demonstrate ownership of the research. This is one of the most important elements of the session as it gives them a chance to think more deeply about what they have found out, and how they discovered it.
	TIMING GUIDE
	TIMING GUIDE

	1.  Setting the Big Question – 5 minutes
	2.  Choosing groups – 5 minutes
	3.  The SOLE investigation – 40 minutes
	4.  Organising the presentation of the findings – 15 minutes
	5.  All groups present their findings to the whole class – 25 minutes
	SKILLS FOR LIFE
	SKILLS FOR LIFE

	Learning Mathematics and much more. As well as raising standards in curriculum areas such as mathematics, the key competences addressed by this methodology include teamwork, responsibility, motivation, leadership, listening skills, life-long learning and work skills, interpersonal and presentation skills, reading comprehension, confidence and empowerment, critical thinking and enhanced computer literacy. 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 

	The introduction of SOLE can involve a change in the role of the teacher from transmitter of knowledge to a facilitator of learning, integrating themselves into the learning process with the students and keeping students on task. 
	This approach enables students to understand and utilise information and data efficiently. Experience from this research project has shown that teachers adapt this process according to the requirements of their students, the class dynamic and their own particular teaching style. 
	The teacher should ensure that all students understand the expectations of the ‘Big Question’ plus any new vocabulary and promote inclusion by ensuring that all students take ownership of the results. Scaffolding for all students should be present through peer support and sharing roles. 
	The facilitator will observe that the students interact with ICT for the given purpose, using safe practices and bringing together different types of information. All students must demonstrate ownership of the results and participate in an effective concluding presentation. This is an opportunity for the teacher/facilitator to engage in ‘deep questions’ to ensure understanding.
	The teacher, in the role of facilitator, should be vigilant throughout the session to ensure that all students are involved and included in the processes. Time must be taken at the start of the session to ensure that all students understand the ‘Big Question’ and the expectations of the SOLE methodology. The question itself should be displayed in written form throughout the work session. 
	Establishing working groups of 4-6 students should give all participants clear roles. Teachers should also ensure that all students take ownership of the results in the final presentation. Some students, regardless of ability, may have difficulty in sharing their initial results with their peers and this may require a prompt. Using technology for the set purpose is also important and should be discussed with the students as part of the methodology. 
	THE USE OF TECHNOLOGY
	THE USE OF TECHNOLOGY

	Group access to digital technology in the form of laptops and tablets have an important role in this methodology. Where there are limited classroom resources teachers can work in creative ways to maximise efficiency by carefully guiding students in assigning roles to group participants i.e. some researching digital media, others processing information while others prepare the review and feedback. 
	 
	 
	 

	Some teachers in this Project have explored the use of ‘Big Questions’ with their students without the use of computers i.e. an origami task, encouraging students to devise creative outputs as their solutions. Communication and collaboration are central to the SOLE process with students attaining and developing skills in addition to new ones or reinforcing concepts.
	DEVELOPMENTAL APPROACH
	DEVELOPMENTAL APPROACH

	The process requires equality and a sense of ownership by all participants. The needs of the school, the learning requirements of the students must be central to the process. The school environment and available resources will be influential in the development of the SOLE process in your school. A consequence of this is likely to be quite different implementation of the same methodology but with same core objectives. We have seen schools, teachers and pupils start this process from a common SOLE methodology
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	Figure
	 St Albert’s Primary School
	 St Albert’s Primary School
	 

	Since November 2017 our school has been involved in this SOLE Project, working closely with schools in Warsaw and Valencia. We have worked in line with the Glasgow Curriculum for Excellence. Exchange visits to our European colleagues have helped develop the methodology in our school. 
	How did our school contribute to the project?
	Our school has used this approach to explore play based learning and to adapt the methodology to include and benefit children with support needs and those for whom English is an additional language before the work then moved to Primary 6 specifically for Maths. The breadth of this approach has demonstrated the flexibility of the methodology and has given consideration on how the SOLE approach to learning could be rolled out across the city.
	 
	 
	 
	 

	A summary of our Project’s results and achievements. 
	In general, the children worked best in groups they had chosen themselves. At first our ‘Big Questions’ were reliant on technology as the school had benefitted from the roll out of GCC iPads. However, dependence on technology was considered unsatisfactory so ‘Big Questions’ were asked using a broader range of research methods. During this stage, care had to be taken not to simplify the ‘Big Questions’. However, as the project progressed, the children’s research skills improved and they were able to determin
	 
	 
	 
	 
	 
	 

	Both children and teachers found it difficult at first to stick to the SOLE guidelines. Teachers had to redefine their role and children had to learn to work more independently without reliance on the usual scaffolding. Care had to be taken to maintain motivation when children worked in friendship groups and to ensure that the more natural leaders in the group did not dominate the more passive learners. Care has to be taken by the teacher to find ways of individually assessing the children’s work.
	It was apparent that as well as developing mathematical skills the children were also developing soft skills. They quickly gained confidence speaking in front of the class and answering questions. The children were required to have a growth mind-set as the ‘Big Questions’ were multi-layered, complex and they knew they might not arrive at a ‘right answer’. Another Project objective was to develop problem solving skills. Evidence shows this was achieved as the Project progressed. At the beginning of the schoo
	 
	 
	 
	 

	In what way was the Project innovative and/or complementary to other projects already carried out?
	When implementing this Project in Primary 1, the lessons complimented the free-flow play based learning approach. The SOLE Project allowed us to be more creative in our teaching of mathematics as it favours more open-ended questions which are also relevant to the children’s lives and to current affairs. For example, the move was away from algorithms allowed them to see how Maths is relevant in a real life context. In addition, The SOLE approach allowed for Mathematics lessons to give more freedom in task an
	How did you communicate with your European partners?
	We used the eTwinning website which was complemented with WhatsApp and Facetime. There is a need to find a platform to share large documents which identified a staff training requirement. 
	 
	 
	 
	 
	 

	What was the Project’s impact on the students, teachers, your school and other relevant stakeholders?
	The SOLE Project has had a significant impact on problem solving lessons. It has also given teachers the confidence to be more creative in their maths planning and taught teachers to value the process and not just the outcome. A pupil questionnaire showed increased motivation and confidence. ‘Big Questions’ were differentiated through depth as some children were able to research fine details of the questions to find out more. 
	The international dimension has been extremely beneficial and much has learnt from observing the different approaches from Warsaw and Valencia. Aspects of what has been observed and learnt has now been incorporated into teaching at St Albert’s School.
	What has been the impact of the project on local, regional or European levels?
	There are plans to share this methodology with the community of schools within Glasgow and would like to develop this approach city wide. We would be pleased to present the results of our research at National and European
	Conferences.  
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	ST ROCH’S PRIMARY AND DEAF 
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	SCHOOL

	The Big Question 
	Why are fractions, decimals and percentages linked?
	For this BQ, the children were working towards the end of a topic of study on Fractions, Decimals and Percentages. They had to research each of these concepts in turn, before researching the link between the three. The children were asked to give examples to prove their answer(s).
	Equipment required 
	The equipment needed for this Big Question are pupil iPads connected to the internet, paper for notes, stationery for taking notes, poster paper for findings and felt pens.
	We feel this was one of our best Big Questions due to: 
	 

	1. Strong links to CfE and planning;
	2. Pupil engagement;
	3. Learning experiences of pupils;
	4. Questioning and assessment by Teachers.Firstly, as with our other BQs, there were strong links from this Question to Curriculum for Excellence and our Numeracy planning for the term. Our pupils are working at Second Level, with a range of abilities and confidences. Across P6 and P7 this term, we planned to teach fractions, decimals and percentages in turn whilst also constantly looking at the links between these three concepts. This BQ lent itself to exploring the particular Experiences & Outcomes and as
	 
	 
	 
	 

	When we began this BQ lesson, the children seemed engaged and interested. They are usually very enthusiastic during BQ lessons and this one was no exception. The children were very keen to use their knowledge of fractions, decimals and percentages and build on this to show how they understood the link between all three. They were also very keen to physically show and explain their understanding through diagrams, examples and their answers to questions.
	 
	 
	 

	In terms of a learning experience for the pupils, we feel this BQ was particularly successful. Across all of the posters produced to answer the BQ, every group clearly explained the link between fractions, decimals and percentages using examples. Most used figures and numbers which were familiar to them from previous lessons – for example, groups chose to explain that 1⁄2 = 50% = 0.50, 1⁄4 = 25% = 0.25, or 1/10 = 10% = 0.10. Some also decided to include pie charts in their posters, to show the different por
	 
	 
	 

	Finally, the questioning and assessment made possible by this BQ was also extremely useful. In order to check the children’s understanding, we were able to ask them HOTs questions during the research stage and also at the end during their presentation of findings stage. Referring to their information and diagrams, we were able to ask the children to explain what they remembered and what they understood. We were then able to probe further with applying questions on examples of fractions/decimals/percentage l
	Guidance
	Firstly, it is necessary to have patience. It requires a change of mindset for children and it takes time and practice for learners to become proficient in this type of learning.
	We would also encourage anyone to resist the temptation to intervene too quickly, instead adopt the role of guide, and facilitate through adult encouragement. Share in the process of discovering the knowledge that answering the Big Question brings and understand that it is the knowledge acquired that is the learning, not particularly the answer as there may not be one definitive answer.
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Through experience, we can confidently say that you will become better at setting Big Questions. How you frame the question is important - it needs to be very open ended in order to give learners the best opportunity to discover as much as possible about the question. We also discovered that this type of learning developed learners’ social skills and helped them to become more resilient, more confident, and able to persevere more easily.
	Be prepared for a lesson to last longer than you had anticipated. Often, opportunities for Interdisciplinary Learning developed through the Big Question e.g. Art lessons through discovering about the Fibonacci Sequence.
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	The Big Question/Sole Experience.
	One of the most successful Big Questions we set was “What is special about Pascal’s triangle?”
	This question was a LTHC (Low Threshold High Ceiling) task where students could work at their own level and achievement was very open ended. Pupils were able to work with pattern and sequence and be introduced to new concepts which extended their learning.
	As a class the pupils were able to identify some of the following:
	• 
	• 
	• 
	• 

	There are hidden patterns

	• 
	• 
	• 

	The outside diagonal numbers are always 1.

	• 
	• 
	• 

	The inside diagonals are the counting numbers

	• 
	• 
	• 

	The rows show symmetry 

	• 
	• 
	• 

	Even and odd number patterns 

	• 
	• 
	• 

	Each number is the sum of the two numbers directly above it

	• 
	• 
	• 

	There are diagonals which show triangular numbers

	• 
	• 
	• 

	Each row has powers of 2

	• 
	• 
	• 

	Exponents of 11


	If I were doing this task again, I would encourage the pupils to use the tool available for Pascal’s Triangle on “mathsbot.com” because it can be manipulated to see the patterns at a glance. 
	What equipment was needed?
	Access to the Internet for students to research coloured pencils and pens
	blank copies of the triangle for the pupils to complete/colour/identify the patterns.
	What made it a success?
	It was a LTHC challenge: pupils of all abilities could access it at whatever level. The patterns were simple, but also more complex, providing appropriate challenge for all. The children enjoyed the learning and were excited to share their findings.
	There is scope for a wide range of learning and next steps could include
	• 
	• 
	• 
	• 

	Sierpińksi triangle (colour odd and even numbers)

	• 
	• 
	• 

	Pairs of numbers which add together to make Square numbers.

	• 
	• 
	• 

	Fibonacci sequence

	• 
	• 
	• 

	Using the triangle to explore probability


	What guidance would you give to a teacher wanting to introduce a Big Question to their class? 
	 

	Link the question to your current curricular guidelines.
	Spark the interest of the students with an interesting context /real life situation.
	Try the BQ yourself first to identify any pitfalls and work out what you are trying to achieve. Be ready with useful tips and websites to point students in the right direction so that the time for learning is focused on the task. Sometimes students copy and paste information they have found on websites which they don’t actually understand, so it is important to guide them to child friendly sites where the language is accessible. 
	Although BQs encourage independent learning, the role of the teacher is vital in my view. By listening and observing the students at work the teacher can offer prompts and support where needed and ask questions which assess student learning. Teachers can clarify any misconceptions and extend and challenge student thinking. 
	After trying many approaches to BQs (see below) I would now recommend bringing the students together after they have worked in groups for a short while. This would give them the opportunity to share their thoughts and findings at an earlier stage, allowing others to see the initial findings/ideas and providing direction for progression. It would also be helpful to give hints to groups who were struggling. 
	The key steps in organising a Big Question.
	Planning is vital. What are you trying to achieve?
	 

	Allocate sufficient sessions:
	• 
	• 
	• 
	• 

	research and investigation

	• 
	• 
	• 

	preparing and delivering presentation

	• 
	• 
	• 

	plenary to recap on teaching points and clarification of any misunderstanding

	• 
	• 
	• 

	self-evaluation/next steps
	 



	Think about the organisation of the room/space. 
	Prepare any resources needed.
	Grouping pupils: free choice or teacher choice?
	Complete independence or scaffolded question?
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	The Big Question/SOLE experience. 
	There are three parts of the school grounds to be measured. Measure the area of each of them using a different tool: a Q-tip, your foot or a shoelace. You will need to crack a code to discover the three areas. 
	In order to start working on the task, the students had to break the code. The task, therefore, had two different parts. Once the students got into groups, they solved the BIG QUESTION code then they could start working on the solution. The task was carried out during our annual field trip so this time the students were working outside, not in a classroom. In the end, the students worked on a presentation to show how they solved the task step by step.
	The general aims of the task were to:
	• 
	• 
	• 
	• 

	make the students involved and engaged in the lesson

	• 
	• 
	• 

	develop the ability of teamwork and taking responsibility for the team 

	• 
	• 
	• 

	develop students’ work and time managements skills


	 
	 
	 
	 
	 
	 

	What is more, the task was aimed at:
	• 
	• 
	• 
	• 

	showing the students how maths can work in their everyday surrounding 

	• 
	• 
	• 

	showing how you can use everyday objects to solve math problems 

	• 
	• 
	• 

	developing ability to assess and estimate

	• 
	• 
	• 

	developing ability to look critically at the results of their work 

	• 
	• 
	• 

	teaching students to use different measure units

	• 
	• 
	• 

	letting the students use their math knowledge to look critically at the problem

	• 
	• 
	• 

	practicing presentation skills, speaking in front of the public etc


	What equipment was needed? 
	The code to encrypt the BIG QUESTION, a Q-tip, a shoelace, some blank sheets of paper to make notes
	What made it a success?
	I believe that using a code the students had to break to get to know the BIG QUESTION itself was a big success because it definitely made the task more interesting for the students. It introduced an “adventure” element to our math project. Another important aspect is that the task was carried out outdoors which allowed the students to run around and work on the solution instead of sitting in front of the computer in a classroom. 
	 
	 
	 
	 
	 

	The students seemed very excited to use everyday objects to solve the task and they could see how practical math can be and how many everyday things they can use to help them solve different math problems.
	What guidance would you give to a teacher wanting to introduce a Big Question to their class? 
	Don’t make the code too hard to break because dealing with it will take most of your lesson time
	The key steps in organising a Big Question session. 
	1.  The teacher reminds the students the idea of Big Question lesson
	2.  The students get divided into groups/ teams
	3.  The teacher sets the Big Question
	4.  The students work on the Big Question
	5.  The students prepare presentations
	6.  The students present their answers
	7.  The students evaluate the task
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	The best Big Question/SOLE experience. 
	We would like to send some sweets to the P7 children in Warsaw, for Christmas. The sweets cannot be heavier than 2kg. What will the total cost of the parcel be? How far will the sweets travel to get to Warsaw?
	What equipment was needed? 
	Computers, paper, pens.
	What made it a success?
	The question provided a relevant context for the children which motivated the children. Furthermore, as the question was related to the partner schools, it allowed the project to ‘come alive’ for the children.
	 
	What guidance would you give to a teacher wanting to introduce a Big Question to their class? 
	Choose a big question which is relevant to the children’s lives. Create a culture of pupil autonomy and ownership of learning. Allow time for a plenary session to clarify any misconceptions that the children may have. Allow learning to progress naturally through the children’s interest, without intervening.
	The key steps in organising a Big Question session. 
	Introduce BQ.
	Allow children time to discuss initial thoughts about BQ.
	Complete BQ sheet.
	Allow children to choose groups and plan how they will tackle the BQ.
	Children complete BQ.
	Children present BQ to peers.
	Plenary session to discuss findings.
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	The Big Question/SOLE experience. 
	A fence is needed somewhere in the children’s playground to make a sandbox. You can only buy 100 metres of fence. What geometrical figure of 4 parallel sides would be the most appropriate in order to contain as many children as possible.
	 

	Clues: 
	• 
	• 
	• 
	• 

	Which geometric figures of 4 parallel sides do you know?

	• 
	• 
	• 

	What do you need to calculate to determine how many metres of fence you need?

	• 
	• 
	• 

	What do you need to calculate which option offers more space for the children?


	Equipment required:
	• 
	• 
	• 
	• 

	One sheet of paper showing the Big Question per group

	• 
	• 
	• 

	Two computers or tablets per group

	• 
	• 
	• 

	A3 sheet of paper for the presentation of the results

	• 
	• 
	• 

	Pens, pencils, felt tips, coloured pencils
	 



	What made it a success?
	Using this process, students were able to apply concepts with which they were already familiar, namely perimeter and area. Using Big Questions took their understanding a step further. Following the concluding presentations from the students, a debate took place on comparing results. In previous lessons the students had learnt how to calculate the perimeter and the area of a geometrical figure but the Big Question gave them the realisation that with the same perimeter there can be different areas. As this wa
	 

	What guidance would you give to a teacher wanting to introduce a Big Question to their class?
	Using Big Questions in class is very motivating for students as it usually breaks the more traditional lesson structure giving students more freedom to organize their own work and present their results to their peers.
	The key to success is finding a Big Question that makes students react and establish connections with different concepts, cooperate with their peers and explain and debate their ideas clearly in an oral presentation.
	Through our experience we discovered two types of Big Question.
	 

	There were problems where some important data was missing and students needed to discover the data before solving the problem.
	This can be an easier option for the teacher. Usually this type of Big Question can only have one possible answer and it is easier for the students to know when they have arrived at the same conclusion as other groups and decide what has been done differently. 
	Open Big Questions are where many answers could be possible and cause a reaction in students over the concepts covered.
	Finding these Big Questions can be a challenge for teachers and students. They should be used to connect different ideas with analysis or discussion or students will find them too difficult to complete.
	Both types of Big Question are valid and combining both types is a successful strategy.
	Big Questions are a great tool which is seen as successful on several levels:
	Students have to make their own decisions and cooperate with each other. They need to organize their learning and reach agreements. These are important life skills which will transfer into their working lives.
	Students will learn to present their results confidently and be able to enter into a debate with others to compare answers. 
	This extends their communication skills as they give coherent presentations using subject specific vocabulary correctly, interact with the audience and take turns to speak.
	Students make connections with different concepts learnt at school while applying them to real life situations. Students learn effective use of the Internet while researching for data. 
	Important aspects that should be taken into account when organising a Big Question:
	Student motivation decreases if the Big Question is too challenging. It is, therefore, useful to prepare a set of clues to support their investigation.
	If the Big Question is too easy this will also decrease motivation and advance planning is useful in the case too.
	Experience has shown that students work better with two computers or tablets per 4-5 students. They need to confer and cooperate and organize a note-taker. These are all basic life/work skills. Digital devices were only used during the investigation stage to keep them on task while the presentations were delivered without the use of technology. 
	It was essential that students had the freedom to make up their own groups as thiswas how the best quality work was produced. However, groups should not exceed a maximum number otherwise it will be difficult to find a role for all participants.
	Debates after a couple of presentations give students the opportunity for analysis and opinion. It is crucial that enough time is set aside for this.
	Students can be allowed to move to other groups during the lesson to contribute to the process.
	The key steps in organising a Big Question session. 
	Big Question steps.
	5 min: Introduce the Big Question and remember the different steps.
	5 min: Create the groups. (Experience showed it is better if students are free to make the groups on their own and teachers only establishes the number of students per group). Students can move to other groups during the process.
	40 min: Research process. Sharing information. (If they don’t have one electronic device per person, they need to collaborate more).
	15 min: Prepare the presentation with the information found.
	25 min: Some groups present their findings orally and the other groups say if they agree or not and why. Like this a debate takes place and students are more engaged and focused because they have to pay attention to their partners’ presentations and realize if they have the same results or not and why.
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	The Big Question/SOLE experience. 
	Big Question: How long would it take you to watch all of the Harry Potter films?
	Carried out in Glasgow and Valencia.
	What equipment was needed? 
	Teacher, iPads, wi-fi, whiteboards.
	What made it a success?
	We posed the question in our Glasgow school and in our Valencian partner school which allowed us to observe and compare similarities and results. It was beneCcial to see different pupils tackled the big question, depending on the approaches and strategies they are used to working with in their maths curriculum.
	 
	What guidance would you give to a teacher wanting to introduce a Big Question to their class?
	Start small and build up researching skills to prevent children becoming demotivated when they can’t find information that they need to answer the question.
	Share big questions with colleagues and compare observations and results.
	Stick closely to maths benchmarks to ensure relevance.
	Allow time in your timetable for big questions to ensure the children have the best opportunity to answer the questions.
	The key steps in organising a Big Question session. 
	If needed, ensure wi-fi is working.
	Be prepared to scaffold for some pupils and point them in the right direction.
	We found that we had to organise the groups ourselves as when children chose their own group, they were often distracted by their friends.
	Be prepared to take a step back and stop yourself from giving pupils too much help.
	This project has taken a piece of respected research and translated it into effective classroom practice. The SOLE approach to learning in Mathematics has proved to be a powerful tool in enabling students to take control of their own learning while working with other students. This method combines investigative and collaborative processes to produce a dynamic learning environment in which students can flourish. 
	There is evidence to show that as well as enabling students to learn new concepts and consolidate learning, students also acquire a multitude of transferrable skills. Students have been seen to develop their social skills at a faster pace than those in a conventional classroom environment. Once this methodology has been used as part of a specific subject area, the usage can be extended to meet other curriculum requirements and adapted for all key stages. 
	Students can actively construct their own understanding of knowledge and concepts. They can do this by relating it to what they already know, while ‘Big Questions’ offer access to tangible mathematical usage. For the students, the choice and active learning promoted by SOLE has dramatically increased motivation. 
	Moving away from a more didactic model of teaching can challenge the teacher at first but their role is one of organisation, ensuring inclusion and facilitating learning through keen observation and instigating new learning opportunities for students.
	The benefits of using SOLE are vast and include all forms of computer usage, increased subject knowledge and understanding, change in transferrable social interaction skills and value systems and the ability to form independent thoughts and query opinion.
	The SOLE approach to learning in Mathematics has proved to be a powerful tool in enabling pupils to take control of their own and others learning. This method combines investigative and collaborative processes to produce a dynamic learning environment in which pupils can flourish, learning subject matter, developing concepts and acquiring a multitude of transferable skills.
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