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Introduction to the School-Based Teacher 
Development II (SBTD II) programme for teachers of 
Grades 7–12
The School-Based Teacher Development II (SBTD II) programme is key to UNRWA’s 
Education Reform Strategy. The programme seeks to improve teaching and learning 
practices in UNRWA classrooms through developing interactive pedagogies (ways of 
teaching) that will engage students of Grades 7–12 more effectively in their learning. 
Together, the SBTD II programme for teachers of higher grades and SBTD for teachers 
of Grades 1–6, are paving the way for comprehensive in-service training for all UNRWA 
teachers. There are six Open and Distance Learning Modules in the SBTD II programme. 
Each Module focuses on a different aspect of teaching and learning with a specific 
focus on the teaching of Maths, English, Science and Arabic for Grades 7–12. Together, 
the Modules, Units, Activities and Case Studies in the SBTD II programme provide an 
overview of many different approaches and ways of developing quality teaching and 
learning in all classrooms in UNRWA schools. 

The SBTD II Modules are interactive and ask you, the teacher, to reflect on your 
practices, to try new approaches and to consider the impact of these approaches and 
practices on your students’ learning and motivation. 
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Introduction to Module 1: Developing Active 
Pedagogies
Unit 1: Creating a variety of active teaching and learning strategies
The first Unit in Module 1 begins by examining how the teacher’s role and ways of 
working have developed over the years and what impact this is having on students’ 
learning and achievements. The notion of learning being an ‘active’ process is at the 
heart of this Unit and Module. It will ask you, as a Maths teacher, to examine what you 
currently do in your classroom through reflective exercises, and provide, through Case 
Studies and Activities based in the Maths classroom, a range of interactive strategies 
(such as brainstorming and working in pairs and groups) to make your teaching more 
active and engaging for students.

Unit 2: Exploiting the local environment as a learning resource
This Unit looks beyond the classroom to explore the local physical environment and 
the community as rich resources to enhance the active nature of teaching and learning 
Maths in school. The Unit’s Case Studies and Activities focus on different ways to use 
local resources, such as using the school grounds to develop students’ mathematical 
engagement and inviting local people into the school to stimulate students’ thinking 
and broaden their outlook. In these ways, you will be able to demonstrate that Maths 
can be a real means of exploration rather than just the memorisation of formulae and 
rules.

Unit 3: The learner-centred, educationally stimulating, classroom 
environment
This Unit looks at how Maths teachers can organise their classrooms so that they are 
more interesting and stimulating, and so that they support students’ learning and 
build their self-esteem. The Unit examines different classroom layouts, and considers 
how teachers can use displays to stimulate interest and promote thinking.

Unit 4: Developing professional knowledge, skills and 
understanding
This Unit explores the ideas and beliefs behind continuing professional development 
(CPD) for Maths teachers. It examines how important it is for teachers to be open to 
new ideas and ways of working, and to always strive to improve their understanding 
of teaching and learning towards ensuring that more students are actively engaged 
in learning and gain in self-confidence. Through the Case Studies and Activities, you 
will be encouraged to reflect on your practice by planning, sharing and trying out 
new ideas with colleagues, thus building up communities of practice where teachers 
support and help one another.
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Module 1 Unit 1: Creating a variety of active teaching 
and learning strategies
Introduction
Welcome to this School-Based Teacher Development II (SBTD II) programme for Maths 
teachers of Grades 7–12, which aims to help you develop and improve as a Maths 
teacher. A similar programme has been written for teachers of other subjects and it 
is hoped that you will be able to team up with some of these colleagues during the 
course of your studies. Like other professional occupations (architects, lawyers and 
doctors, for example) teachers need to keep abreast of new ideas and developments. 
These may relate to subject knowledge or to your pedagogic practice (the way you 
teach). For example, you may need to explore how Information and Communications 
Technologies (ICT) offer a range of new approaches to teaching and ways of organising 
your classroom.

ICT offer a range of new approaches to teaching.

In all areas of the curriculum there have been significant pedagogic changes. In Maths, 
there is now a much greater focus on developing thinking and reasoning skills and this 
involves more and different interaction between the teacher and the students, and 
between the students themselves. There is also increased emphasis on investigations 
and problem solving in order to develop students’ mathematical understanding 
and logic skills. Similarly, across the curriculum, topics such as human rights and 
globalisation have gained more importance. You will need to develop new pedagogic 
strategies and ways of working in your classroom to support these new approaches 
and to help students gain a deeper understanding of the issues relating to these 
topics.

To reflect this, there has been a change of emphasis towards students being more 
actively engaged – both physically and mentally – in their learning. This has been 
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driven by developments in our understanding of the way the brain functions in the 
learning process. The old idea about each of us having a fixed intelligence has been 
discarded. It is now thought that we are not born with one predetermined intelligence, 
but, given the right conditions, we are all capable of learning a great deal more than 
was previously thought possible.

Your role as a teacher is, and has always been, to do your best for your students in 
helping them achieve their full potential.

The importance of this ‘active’ learning, which includes students carrying out 
investigations, problem solving, and asking and answering their own questions, 
has come increasingly to the fore in recent years. Talking about ideas and engaging 
cooperatively with others in carrying out tasks makes students more effective learners. 
However, if you have a large number of students in a small classroom, you may think 
that more passive approaches, such as students sitting quietly in rows listening to the 
teacher, appear to have advantages. Indeed, some students will progress under this 
approach, but many others will not. Furthermore, those who would progress would do 
so under any approach – and may well do better under a different one. The evidence 
suggests that it is possible, even with large classes, to develop more active approaches 
to learning. As a result, students’ achievements improve, but these approaches also 
provide a good foundation for learning later in life. Most jobs in the future will require 
people to be flexible, capable of learning ‘on the job’ and able to apply new knowledge 
quickly and effectively. Just think about the changes in communication technologies 
over the last two decades and how you have had to respond. This sort of adaptability 
will be needed in most jobs, and schools have an important responsibility to ensure all 
students will have the necessary capabilities. 

Although these are not necessarily new ideas, they have not always been fully 
recognised in many schools and educational systems. Therefore, this Unit looks at what 
you understand by ‘active learning’ and how to develop it in your classroom.

Teacher Development Outcomes
By the end of this Unit, you will have developed your:

•  awareness of the links between active pedagogic strategies and improved 
students’ learning in Maths;

•  understanding of and ability to use more active pedagogic strategies, such as 
pair work, to promote meaningful interaction between students and enhance 
mathematical thinking and understanding.

The teachers participating in this programme have a variety of backgrounds and 
experience. Some of you have taught for many years; others have more recently 
become teachers. Some of you may already be confident with some of the approaches 
and activities that this programme considers, and it will be important for you to share 
this experience with other colleagues. But even the most experienced teacher can 
refine and improve their practice. It is hoped that the ideas presented here, even if you 
are familiar with them, will stimulate your thinking and inspire you to experiment. 
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Activity 1

Think about your usual classroom practice, that is, what you usually do when you 
are teaching. 

The checklist below includes 15 statements about actions and approaches 
regarding teaching. We want you to tick one of the five boxes for each 
statement. The boxes range from ‘Very often’ on the left-hand side to ‘Never’ on 
the right. So, for example, if you decide, having read the second statement, that 
students very frequently share their ideas with you and with other students, 
then tick the box on the left (‘Very often’).

As you work through the statements, think about why and when you use the 
approaches listed. Also, think if there are any approaches that you don’t use 
often. If so, why do you think this is?

Look at your answers and notice whether they are mostly at either the ‘Very 
often’ or the ‘Never’ side of the table, and think about the kind of classroom 
you have. Would you say the results indicate that you have a moderately active 
classroom or a more passive classroom?

After you have done this, read the Case Study that follows. This will build upon 
your own reflection of your current practice.

Action/approach Very often Often Sometimes Rarely Never

1. Students are highly involved 
in class activities, including 
formative assessment.  

2. Students share their ideas with 
each other and me.

3. Students can relate new 
concepts to their own lives. 

4. Students work in small or larger 
groups when solving and/or 
discussing Maths problems.

5. Students collect information and 
develop ideas using a variety of 
resources.

6. Students use a range of 
resources to help them try out 
their ideas. 

Activity 1 asks you to spend a short time reflecting on your own classroom practice.

Please put a ( ) under the suitable heading alongside each approach.

Teacher self-assessment for active learning: Checklist
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7. Students prepare with a partner 
or team before sharing ideas 
with the class.

8. Students collect information that 
extends across subject areas 
or links topics (for example 
discussion on population 
surveys to link with Geography).

9. Students suggest possible 
problems that can be 
addressed. 

10. I help students to explore, 
extend and connect their 
ideas, building from concrete 
experience to abstract 
concepts.

11. I give support for solving 
problems, but do not give away 
the answers. 

12. I relate new information or 
problems to what students 
have already learned.

13. I ask questions that encourage 
students to think.

14. I provide diagrams or pictures 
to make information clearer.

15. I use technology such as 
video and the internet to 
motivate students and facilitate 
understanding.

Teacher self-assessment checklist.

Comment
The checklist in Activity 1 is designed to open up your thinking and discussion about 
your classroom practice. There is no precise response that is right or wrong. If you 
replied ‘Very often’ to all 15 statements you might be seen as a ‘super teacher’! You 
would not expect any teacher to be doing all those things very frequently. However, 
if all your responses were ‘Rarely’ or ‘Never’, then perhaps your teaching style is too 
passive and you are not providing enough opportunities for students to actively 
engage in learning.

Now read Case Study 1, which describes one Maths teacher’s practice when teaching 
a lesson from a chapter on statistical surveys. The teacher, Sami, was keen to use more 
interactive teaching by using pair and group work and planned a lesson to involve all 
the students at a level that they could respond to. 
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What is your favourite colour?

Case Study 1
Sami was teaching Maths to Grade 7 in Karmel School, Syria. As part of the Maths 
curriculum, he planned for his students to learn about statistical surveys. 

Sami recognised the relevance of the topic and its application to daily life. He wanted 
his students to develop their analytical, decision-making and problem-solving skills 
and planned to use active strategies to do so. He decided to make the work more 
stimulating for his students by relating it to their own lives and to use pair and group 
work. 

In the week before the lesson, Sami gathered examples of statistical data from 
students’ books on subjects such as Geography, History and Science, and newspapers 
and magazines (for example records of weekly temperature, exchange rates, football 
scores and so on). He told the students what he was doing and told them they could 
also look for and bring in similar data. 

A day before the lesson, he wrote a question on the board: 

And asked students to submit their answer in a box at the front of the class.

The next day, Sami organised a resource table at the corner of the room and placed the 
sample examples he had gathered on it and asked the students to add their examples 
to the resources. Then, he added a chart showing the responses about the students’ 
favourite colours:

Our favourite colours 
Yellow Red Blue Green White Brown 

4 1 12 2 8 8

Sami encouraged the students to read the chart and suggest what could be inferred 
from it. He wrote their responses on the board. These were:

• Blue is the most popular colour.
• After blue, the most popular colours are brown and white.
• Only one student likes red the most.
• No student likes black the most. 
• Green and red are the least favourite colours in our class.

Next Sami divided the students into pairs and gave each pair a worksheet with a table 
that showed statistics (including population, area and population density) for 24 
countries. He asked the students to discuss the information in pairs and to consider 
the following questions: 
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•  What are the three biggest countries in terms of area?
•  Which three countries have the largest population? 
•  Which country has the largest population and the least area?
•  Which three countries have the largest population density? 
•  What conclusion can you draw from this information?

After 15 minutes, Sami asked the pairs for their responses. While he wrote these on the 
board, it occurred to him that in the future he might work with the Geography teacher 
on linking population density and development. 

To consolidate their learning about how to read statistical tables, Sami asked each pair 
to select any of the statistics brought in by the students and to think of at least three 
questions that could be answered from the numerical information given. Sami then 
asked the pairs to turn to the pair behind them and form groups of four. Each pair 
could then ask the counter pair for their response to the questions. An example of one 
pairs’ questions, based on a chart of monthly temperatures, was as follows:

•  Which was the hottest day in the month?
•  What was the coolest day?
•  Which was the most pleasant day during the month? Why?
•  What was the average temperature during the first week of the month? 

For homework, Sami asked each student to design a survey question on any topic they 
were interested in, gather the information, organise it in the form of a table and bar 
graph and bring it to class for discussion the following week.  

Comment
Sami, the teacher in Case Study 1, could have just stood at the front of the class and 
told the students about statistical surveys. But he felt that when the students were 
passive they remembered less. He gained the students’ interest when he introduced 
the topic by asking them a question that related to their own lives and opinions. The 
students were involved by having to look for the relevant resources, make sense of 
the given statistical tables, construct questions and work with peers. Sami kept the 
students engaged by allowing them to choose a topic they were interested in for 
their homework statistical survey. Using a combination of individual, pair and group 
work allowed shy and hesitant students to contribute and take ownership in their 
learning. Sami also realised that in the future he could make links between Maths and 
Geography when teaching this topic. 

Look again at the checklist from Activity 1. Which of the approaches do you think Sami 
used?

Understanding the value of active approaches to teaching and 
learning
Why is there so much emphasis on ‘active’ learning today? 

There are two important reasons. First, there is increasing evidence from psychologists 
and brain scientists that we learn more effectively when we have to actively participate 
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in the learning process. Think about these two possible scenarios in your own 
professional learning.

Scenario 1: You go to a lecture theatre and someone lectures you on the use of 
investigations in a Maths classroom.

Scenario 2: You have group discussion with other teachers on mathematical 
investigations. Then, working with one other teacher, you devise an 
investigation to use with your class. Each pair of teachers then shares 
their plans with everyone else. The whole group discusses the different 
merits of the approaches adopted.

You can see that Scenario 2 is a much richer, more active teaching approach than 
Scenario 1. Recent research suggests that different parts of the brain work together 
to try to make sense of the world. All the time we are trying to put together the 
‘connections’ that make for understanding. Have you had the experience of puzzling 
over something for a while and then suddenly the pieces fall into place and you can 
see clearly what is meant? When this happens, you understand, you have learned 
something. In the language of ‘learning theory’, you have ‘constructed’ knowledge. 
That is why dialogue is so important in learning. You often need to talk with someone 
to help you make the connections and construct knowledge. In one sense, this is 
something teachers do all the time. The process of asking questions creates a form of 
dialogue that structures learning. One of the most gratifying experiences for a teacher, 
after they have asked a student a number of related questions, is when the student 
suddenly says, ‘Oh, I see!’ or ‘Now I understand!’ Your interaction or activity has helped 
that student to learn.

Active learning means giving each student as many opportunities as possible to 
participate fully in the learning process. Of course, this makes demands on you as the 
teacher. You have a whole class to deal with, not just an individual student, and so you 
need to develop and use a range of teaching or pedagogic strategies to achieve this. 
One strategy is to organise students to work in pairs or groups so that they can share 
ideas and help each other to understand what they are trying to learn. As the students 
work, you can move around the room listening to what they are saying to each other, 
and questioning them if they are struggling to understand or are stuck. They may want 
to ask you questions to help their thinking. You may also often stop the whole class to 
explain something or to ask an individual student to share something they have done. 
It is clear that whole-class teaching can be an important part of the active learning 
approach. However, if you are only using whole-class teaching where you front all 
lessons, if some students never have the chance to talk about their learning, then 
the evidence shows their learning achievements will be limited. There are research 
studies that show the classes of teachers who use a variety of pedagogic approaches 
outperform those of teachers who only use whole-class teaching.
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Organising students to work in pairs or groups will make them participate fully in the learning process.

A second reason why active learning is so widely accepted and advocated now 
is rooted in a human-rights dimension. Students need to be given the very best 
opportunities to achieve in school. Their life chances depend on this. As an UNRWA 
teacher, you are familiar with the concept of students’ rights and you will be 
committed to providing quality teaching that enables students to achieve their 
full potential. You want them to be confident, innovative, questioning, thoughtful, 
tolerant, open-minded people, upholding human values and religious tolerance, proud 
of their Palestinian identity and contributing positively to the development of their 
society and the global community. These are big ambitions, but the seeds of personal 
development are planted in the home and in the school.

Now look at Case Study 2, which shows how one teacher applied some of these ideas.

Case Study 2
Mustafa was teaching Grade 8 Maths in Qalandia Preparatory School, West Bank. He 
wanted to use brainstorming and pair work as part of a lesson about how to calculate 
area and perimeter. 

Mustafa decided to begin the lesson with a brainstorm. He wrote the word 
‘measurement’ in the middle of the board and asked his students to share whatever 
ideas or words came to their mind when they thought about ‘measurement.’ He wrote 
down all the ideas without making any comments and kept writing until no further 
answers came forward. 
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Mustafa’s students’ brainstorm on ‘measurement’.

He then asked his students to look closely at the results of the brainstorm and discuss 
with a partner whether they could categorise or link all these different ideas together. 
If so, how? 

He gave them ten minutes to discuss this in their pairs. As they talked, Mustafa went 
around the class, asking questions where necessary to help them identify the following 
categories: 

•  units of measurement (for example cm, kg, second, degree);
•  measuring instruments (for example protractor, thermometer);
•  measuring formulae and calculations;
•  quantities that can be measured (for example length, height, area, weight, speed).

Mustafa then gave them one minute to write down any examples of rectangular 
shapes around them. The responses included ‘table’, ‘board’, ‘door’, and so on. He then 
asked the students to describe a rectangle so that someone could make one just 
from their description. Following the students’ descriptions, Mustafa drew different 
rectangles on the board. He used these diagrams to introduce and explain the two 
words ‘perimeter’ and ‘area’. 

He gave each pair strings of different lengths and squared paper, and asked them to:
•  draw as many rectangles as possible with the strings on the paper;
•  find the area of each rectangle (in unit squares);
•  find the perimeter of each rectangle.

After 15 minutes, Mustafa combined three pairs into groups of six and asked the 
groups to compile their findings in one table (showing width, length, area and 
perimeter), consider them and see if there were relationships between the length and 
width of a rectangle and the perimeter and area. While the students were working in 
groups, Mustafa again moved around, asking questions such as ‘What did you notice?’ 
‘Why do you think this is?’ ‘Do you agree with him?’ and so on.
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Mustafa facilitated a class discussion of a few additional examples, based on which 
they concluded that area could be found out from the width and length rather than 
counting squares. They also discovered the relationships between length, width and 
perimeter and agreed on the rules. Mustafa helped them to use letters (A, L, W, P) to 
write the rules (A = L x W; P = 2L + 2W). 

Comment
In this Case Study, Mustafa used brainstorming to explore students’ ideas about 
measurement and encouraged them to identify groups and relationships among these 
– to categorise. Mind maps and brainstorming are important tools that provide insight 
into students’ prior knowledge. When students’ prior knowledge is used to help build 
their learning experiences, they feel a sense of accomplishment and ownership in the 
learning process.   

You will have noticed that this lesson did not follow the traditional pattern of 
explanation followed by an exercise or giving out a rule i.e. A= l x w. Instead, Mustafa 
led his students to discover the rules for themselves, through a combination of 
brainstorming, pair and group work. 

Brainstorming can be used in many different ways at different stages in a lesson and 
during a topic. Mustafa chose to carry out the brainstorming as a whole-class activity. 
He could also have done it as a group activity, by giving groups of five or six students 
a large sheet of paper to record their ideas on. The various sheets of paper could then 
have been displayed on the wall so that key ideas could be drawn from them. What are 
the advantages and disadvantages of each method?

Using pair work
In Case Study 1, Sami used pair work as a means of getting students to read and 
make sense of numerical information presented in charts and tables. This can be an 
especially useful way to work if you are teaching a large class and/or have restricted 
space in the classroom. It is important to think about the way the pairs are formed. 
For some activities, the pair might be two friends or the pair that normally sit together 
in the class (A pairs). For other tasks, such as a mathematical investigation, you might 
have students who are confident pairing with those who are less confident (B pairs). 
Sometimes it might be the more confident students who make a pair so that they 
can move forward faster (C pairs); this can allow you more time to work with the pairs 
needing more structured support to help them grasp the ideas and concepts being 
taught. 
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Getting students to work in pairs or groups will increase the number of ideas they come up with.

You may remember that Sami, in Case Study 1, used a ‘twos to fours’ technique so that 
each pair could ask their questions to another pair, while Mustafa, in Case Study 2, 
used a ‘twos to sixes’ technique when grouping. 

Combining pair work and group work in the ‘twos to fours’ or ‘twos to sixes’ approach 
has many advantages for you and the students. Firstly, it is easier to manage. Secondly, 
and more importantly, it ensures that every student has to participate and engage 
from the beginning. This helps develop what some people have called ‘deep’ learning, 
that is, not superficial learning where students are just copying something from the 
board or memorising facts, unsure of what they mean. The key process of ‘constructing 
understanding’ is significantly helped by discussion. The more a student talks and 
listens, the more ideas begin to form in their mind. Putting students into pairs or 
groups requires you to be organised and clear about how to do it and about the 
purpose of the groups. The tasks need to be relevant to what you want the students to 
learn and your instructions to them need to be clear.

Activity 2

This Activity asks you to plan and teach a Maths lesson that uses brainstorming 
as an opening to the lesson. The brainstorm will give you an insight into what 
the students already know about the topic. Choose a topic that you are going to 
teach very soon. Here is what you need to include in your plan:

•  The title of the topic being studied.
•  How you will do the brainstorm. Will the whole class do it together, with you 

writing their ideas on the board or on a large piece of paper? Or will you 
have different groups each doing a brainstorm and then put these on the 
wall for everyone to look at?

•  What sort of themes you hope the brainstorming will bring out from the 
students. (Note: you can use questions and other prompts, such as pictures 
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or diagrams to guide students towards certain ideas.)
•  How you will end the brainstorm session. What will you say to the students 

about how you will build on their ideas in the rest of the lesson or sequence 
of lessons? 

•  How you will follow up on the brainstorm. You should use a variety of 
pedagogic strategies in the following lesson, for example pair/group work, 
structured/guided discussion, guessing and checking, problem solving. 

Write down this lesson plan in your Programme Notebook, along with your 
follow-up ideas and decide when you are going to teach this lesson.

After the lesson, reflect (perhaps with a colleague) how it went. Did the 
brainstorming process bring out the key ideas? Were all the students engaged in 
the brainstorming? How much did it achieve in terms of students’ involvement, 
interest, ideas generated and outcomes of the lesson? Are there any strategies 
you could use that would ensure greater engagement? Could each student 
be asked to write down some ideas as a homework activity before you begin 
the topic in class? If your students worked in pairs or groups, were they all fully 
engaged? How do you know that? If some students were not engaged, how 
could you involve them more another time? Note down your ideas, so that you 
can refer to them the next time you do a brainstorm session.

Summary
In this first Unit, we have looked at the rationale for a more active approach to teaching 
and learning in a Maths classroom; how it improves Maths learning and prepares 
students to manage their own learning more and more as they grow older, an essential 
life skill for the 21st century. 

This Unit has focused on ways of grouping students and using brainstorming as 
two main strategies to make your classroom practice more interactive and engage 
students more deeply in their learning. There are many other ways to make your Maths 
classroom more interactive, such as using the local environment as a resource (see Unit 
2) and making the classroom itself a more stimulating environment for the students 
(see Unit 3). 

As you try out some of these ideas and extend your own skills, you will see the change 
in your students as they become more interested in Maths. They will begin to think 
more deeply about how Maths is linked with the world around them, begin to raise 
their own questions and want to learn more. As they do, they will become easier to 
manage because they are fully involved and because their confidence in their own 
abilities will grow. 

Finally, as a teacher, you have a responsibility to the students to reflect upon your own 
professional practice in the classroom continually, to ensure it is really supporting 
and encouraging the learning of all the students in the class. You may find the self-
assessment checklist from Activity 1 a useful tool to help you to do this. This notion 
of continuous professional improvement is an important principle around which this 
school-based programme is structured.
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Module 1 Unit 2: Exploiting the local environment as 
a learning resource
Introduction
Learning, as you discovered in Unit 1, can be a very active process. Active learning 
requires the learner to engage with ideas and in activities that stimulate thinking and 
develop understanding. Research shows that many students are less confident about 
Maths than any other area of learning. Some think of Maths only in terms of doing 
sums and are not aware that the subject involves much more than that. However, 
students often have a natural interest in numbers, measuring and shapes, developed 
through their interaction with their local environment. Your role as a Maths teacher 
is to provide situations that will encourage deeper learning. Therefore, it is important 
that you provide a rich outdoor – as well as indoor – environment, so your students can 
relate mathematical relationships and ideas to the real world around them.

The physical world around your school is a rich resource that can be utilised in many 
ways to support Maths teaching. It can provide the stimulus for many topics across the 
subject. For example, if you were teaching about vectors, a mapping exercise around 
the school would help students realise how to represent distances and directions on 
a map. If you want to look at environmental problems in the local community, such as 
population density or issues related to a healthy life, you could involve students in a 
small-scale survey of their local area to discover where such problems exist. 

The home environment can also provide a rich resource for learning Maths, for 
example in getting students thinking about planning the home budget, reading 
recipes, and organising and decorating rooms. Parental involvement is also important 
in helping to improve students’ confidence in Maths and their learning outcomes.  

Local people could be brought into your school to give talks or explain how they 
need to use mathematics in their jobs – for example engineers, computer experts or 
shopkeepers. You will have to carefully manage introducing outsiders into the school, 
but this is a good way of establishing school and community links. Such experiences 
always fascinate students, particularly if the person is also a parent or relation of 
someone in the class. 

Using the local environment is not something that you will do all the time, but 
something that you should consider when doing your lesson planning.

Teacher Development Outcomes
By the end of this Unit, you will be able to:

•  carry out an audit of how different resources from the local environment can be 
used in teaching Maths;

•  plan and carry out a teaching project exploiting the resources of the local 
environment.
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To start you thinking about how you can use the environment in your teaching, read 
the Case Study below.

Case Study 3
Raghda was teaching Grade 9 Maths at ANC Prep School in Jordan. She was planning 
to teach her students the parallel line theorem – that if two lines are cut by a 
transversal and the alternate interior angles are congruent, then the lines are parallel. 
Since the students had previously learned about various types of angles, she decided 
to begin by revisiting the students’ prior knowledge and building on what they already 
knew. Raghda also wanted to use the school environment to revisit the students’ prior 
understanding of angles prior to teaching the theorem.  

Raghda began the lesson by using a pair of straws joined together to demonstrate 
angles. She slowly moved the straws that were fastened together to reveal different 
angles and asked the students what they remembered about the different kinds of 
angles they had studied before. She then gave the students two straws each and asked 
them to do as she had done – rotate the upper straw to observe different angles and 
the dimensions of angles. She gave them two minutes to sketch on a piece of paper 
the angles made.

Raghda then divided students into pairs and took them for a walk around the school. 
She asked them to identify and list angular shapes and/or things that could rotate 
that they could see in and around the school. Afterwards, in the classroom, Raghda 
asked the pairs for examples of what they had seen in the school environment, angular 
shapes or things that rotated, and wrote these on the board. The students had found 
a lot of different examples, including the hands of a clock, playground slides, corners 
of windows, doors rotating around the hinges, the steering wheel of a car, and some 
numbers and letters on signage around the school.  

In order to further expand their observations of angles that could be found around the 
school, Raghda gave out cards showing images of angles and asked her students to 
identify the type of angles shown. She also asked them to identify the types of angles 
that they had observed around the school environment. Raghda invited students to 
share their learning experiences from this activity on angles, and to think about any 
other aspect that they would have liked to explore on the topic. Following a discussion 
with the students, she wrote a conclusion on the board, which students copied into 
their workbooks: 

We meet angles everywhere we go. There are all sorts and sizes of angles in buildings, 
objects people have made and in natural things. 
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Different types of angles can be identified in the school environment.

As a final activity on angles, Raghda asked her students to look at the following image 
and discuss the questions provided in their pairs:

In the above diagram:
Where the car crosses the parallel roads, are there any pairs of angles formed? 

Using the local environment will enhance students’ understanding of angles.

While the students worked, Raghda moved around the room encouraging students to 
think and to discuss verbally the angles formed when a transversal passes through two 
parallel lines. 

At the end of the lesson, Raghda asked the students to share their responses. Once 
she was sure that the students had a strong understanding of the mathematical rule, 
she wrote its counter-argument on the board and asked students to copy it into their 
workbooks: 

If two lines are cut by a transversal and the alternate interior 
angles are congruent, then, the lines are parallel. How would you 
prove this?

She asked her students to think about this question for homework and bring their 
ideas to the next class (where she planned to teach the theorem). 



16

Activity 3

Comment
In this Case Study, Raghda used the local environment to revisit and then enhance 
her students’ understanding of angles. The lesson built on their prior understanding 
to teach a complex mathematical concept – in this case, the parallel line theorem. By 
utilising the environment, Raghda was able to remind students of the relevance of 
angles in their lives, help them to understand the different ways of seeing angles (such 
as viewing angles as a measure of rotation instead of as a ‘corner’), and enhanced their 
confidence to construct new knowledge based on prior understanding – key attributes 
of active learning. Students generally have static views of angles if they are asked to 
just memorise a definition of angle and types.   

Students learn best by actually doing things, by interacting with materials and the 
environment. In this Case Study, Raghda supported and ‘scaffolded’ her students’ 
understanding by moving from the familiar (objects in their school environment) to 
the less familiar (mathematical concepts) and from the known (their prior knowledge 
about angles) to the unknown (the introduction of a complex theorem). By using the 
local environment, Raghda helped her students’ mathematical thinking and made the 
learning more imaginative, enjoyable and relevant. 

Exploiting the local environment as a learning resource
Now read Activity 3, which asks you to consider your own school environment and 
surroundings. How might you begin to use them in your teaching?

Take a walk around your school and/or the local area and note how you could 
use the local physical environment in your teaching of Maths in the coming 
month. For instance, you might want the students to note down examples of 
shapes or estimate areas in the school grounds or local area. 

Select a topic from the Maths curriculum in which you think you could use 
the local environment and make a plan of how you will use it for one or two 
lessons at the most. Think about what you want the students to learn and 
which aspect(s) of the environment would best suit the purpose. Think also 
about how you will assess the students’ learning.

What preparation do you need to do before you plan your lessons in detail? 
For example, you might have to identify what shapes can be found in the 
school or maybe measure some buildings yourself so that you will be able to 
guide the students if doing a scale plan. 

Next, write your lesson plan so that you can see how long it will take and how 
to prepare the students. Think about how you will manage taking the students 
out:

•  Will you need to do it in small groups or go as a whole class? 
•  Will you need someone to help you? If so, who? 
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•  What will the students do when they are outside? 
•  Do they need to record things and, if so, how will they do this (what 

instructions need to be given to them)? How will you use what they have 
done outside to assist their learning? 

How much
 time do I need 

for this outdoor 
activity?

Shall I ask the
School Principal 
for extra time to 

complete
 the activity?

Shall I take the
 whole class together? 
What shall I do if they 

misbehave? Maybe ask 
the School Principal to 

accompany me?

How do
 I explain my 

activity to  the
 class? Shall I do the 

explanation
 in class first?

Do I need to tell 
parents that I’m 
doing this – how 

will I do this?

Planning out-of-class activities needs thorough preparation.

How do I show 
that this activity 

links to the work in 
the textbook?

Then carry out the lesson and make a note in your Programme Notebook of the 
plan and how well you thought it went.

When you have taught the lesson and evaluated it, find a colleague who has 
also done this Activity as part of their study of SBTD II. Share your experiences. 
Were all the students fully engaged? Did the lesson go according to the plan? 
What did the students learn? How do you know this? What would you do 
differently next time? Why?

Using people in the local environment
The local environment is, of course, also made up of the people within it, and these 
can provide a rich resource to use in your teaching. As a Maths teacher, you have 
responsibility for students developing a good understanding of your subject and here 
the local community can provide an important resource. People who use maths in 
their everyday lives, such as computer experts or shopkeepers, may be able to come to 
the school to talk to your students about their jobs or it may be possible to arrange a 
visit to their workplace.
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Another idea is to invite local community members or colleague teachers to tell your 
students tales that could assist their understanding of difficult mathematical concepts 
and ideas, and in solving problems. Telling a story in the Maths classroom can create 
vivid, powerful and memorable images in a student’s mind. You will need to search a 
library or the internet to find stories that revolve around mathematical puzzles and 
curiosities. Although mathematical stories may not be as obvious as those relative to 
other subjects, you should be able to find some that relate mathematical concepts 
such as number patterns, finding clues or finding hidden treasure. You will need to 
think about how best to use them in students’ learning of Maths. 

Now read Case Study 4, which describes how one teacher asked a member of the local 
community to tell an interesting tale that would help her class to write and dramatise 
their own mathematical stories.

Case Study 4
Kawther was teaching Grade 7 Maths at Al Breij School, Gaza. She had found that her 
students had not shown much interest in a recent lesson on ratio and proportion 
and they seemed to have difficulty solving the word problems in the textbook. 
Kawther knew that the students liked telling and listening to stories, so she decided 
to try to use storytelling and writing to enhance the students’ interest and help them 
understand the concepts of ratio and proportion.  

Kawther knew that one of her student’s parents, a lawyer, was a good storyteller. She 
invited Mr Hisham into her class to tell a story that contained a mathematical puzzle. 
The story was about a man on a camel who met a young boy while travelling from 
Samarra to Baghdad. The man invited the young boy to come with him to Baghdad. On 
their way, he noticed the boy’s abilities in settling disputes and finding wise solutions 
to seemingly unsolvable problems. The first incident along the trip was a heated 
inheritance dispute between three brothers. Their father had left them 35 camels, of 
which 1/2 should go to his eldest son, 1/3 to the middle one, and 1/9 to the youngest, 
but the sons did not know how to work this out. To solve the brothers’ dilemma, the 
young boy convinced the man to donate his only camel to the dead man΄s estate; 
this made a total of 36 camels. The young boy said that this would mean 18, 12, and 
4 animals to the three heirs. This made the inheritance a total of 34 camels. Of the 
remaining two camels, one is returned to the man, and the boy claimed the other as 
his reward! 

The students really enjoyed listening to Mr Hisham tell the story and wanted to 
understand how the boy had managed to solve the problem so cleverly. Kawther 
thanked Mr Hisham and then divided the students into groups to discuss the story. She 
wrote some guiding questions on the board to encourage a focused discussion:
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Kawther divided the students in small groups and distributed one card to each group. 
She asked the students to create a story around the problems and include ways to 
solve the problems in the story. While the students were working on the task, Kawther 
observed their participation, listened to their discussions and asked questions to guide 
their thinking where necessary. 

At the end of the lesson, Kawther collected all the stories to read them and make 
written comments to help the students to make the stories mathematically clear and 
concise. The students were asked to refine their work and resubmit their stories to the 
teacher. When Kawther had the final versions, she made them into a book, which she 
stapled together and put in the classroom for the students to look at and read. She 
gave it the title Grade 7 Students’ Mathematical Adventures. The class were very proud 
and excited to see their book!

• Why did the young boy decide to increase the number of camels 
by adding one? 

• Was it possible to divide the inheritance by keeping the same 
number? Why, or why not?

• What is the mathematical reasoning behind his approach to 
solve problem?

• Do you think he made a fair decision? 
• What would you have done?

After ten minutes, Kawther called the class together and then asked each group in turn 
to present their responses. She noticed how all the students listened attentively and 
seemed far more engaged than in recent lessons. 

In the next lesson, Kawther wanted to build on the storytelling and brought some 
word problems written on cards. For example:

Fatima, Ruba and Sonia have 19, 7 and 13 marbles each. To play 
their favourite game, they must share the marbles equally. 

Fatima, Ruba and Sonia bought 17 story books, the contribution 
made by each of them was 1/2, 1/3, and 1/6 – they decided to share 
books among them according to the contribution they made.
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Comment
Kawther’s class was excited that a parent of one of their classmates came into their 
Maths lesson to tell them a story, and also enjoyed the story and working on the 
challenge given to them. Kawther noticed how this motivated her students to 
participate fully in the subsequent lessons on solving word problems. Working in this 
way also gave the students more confidence in their own abilities in solving word 
problems. Research suggests that using stories in a Maths classroom can serve many 
additional and different purposes. Stories can spark interest and reduce any anxiety 
in learning Maths. They can create a comfortable and supportive atmosphere in the 
classroom, and build rapport between the teacher and the students. Although it had 
taken time and effort to find a mathematical story and arrange a time when Mr Hisham 
could tell it, Kawther thought the effort was worth it. Among the benefits she saw were 
increased student motivation, confidence and concentration.

Story telling will have a positive impact on students’ motivation.

This programme is about teacher and school development. Activity 4 asks you to 
work with any other Maths teachers in your school who are doing this programme to 
brainstorm how you might make more use of the local environment and community in 
your teaching.

Activity 4

Work with another colleague who is doing this programme to think about how 
you could use the use the local environment and community to make teaching 
more active and interesting. First, think about the Maths curriculum you will be 
teaching over the next semester. Draw a grid like the example below and then 
complete it by listing the local resources that you could use and how you could 
use them.
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Mathematical concept Local resource to be used
Skills and experiences 

gained

Measurement: 
angles, area & perimeter, 
volume, ratio and 
proportion, distance 
between two coordinates 

Area of the playground, 
length and height of the 
board, movement of an 
arm, recipes, charts and 
graphs

Measuring skills, 
observation, seeking 
relationships, 
calculations, application 
and problem solving

Shapes: 

regular and irregular, 
2D and 3D, similar and 
congruent 

Pictures, objects, models, 
surroundings

Comparison and 
classification and 
tessellation

Graphs: 

equations, functions, 
statistical analysis

Newspapers, magazine, 
numbers, scenarios

Interpretation and 
analysis of data, locating 
coordinates, directions, 
measuring distance

Numbers: 

prime and composite, 
rational and irrational, 
square number, triangular 
numbers

Pebbles, stones, straws, 
patterns

Counting, visualising 
patterns, seeking 
relationships, 
generalising a rule

Proportion: 

direct and inverse, rate, 
equal ratio, similar objects 

Stories, real-life scenarios, 
advertisements, objects, 
posters, pictures

Comprehension, 
problem solving, 
measurement, 
application

Using the local environment in Maths makes teaching more active and interesting.

In the future, you and other teachers could use these ideas to draw up a year-long 
plan. 

You might also think about how you would tell parents and the local community about 
this school-wide initiative. They could be invited to contribute further ideas about how 
to use local resources to help their children and others learn. Later in this programme, 
you will consider other ways of engaging parents in students’ learning. By valuing the 
knowledge and resources of the community in your teaching, you are giving important 
messages about how you value family support, both at home and within the school, as 
well as valuing the wider community’s role and their links to the school. 

The last Activity in this Unit asks you to try a lesson or series of lessons where you use 
the local environment or community in some way in your Maths teaching.
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Activity 5

Choose one local resource item from the grid you produced in Activity 4 or 
identify an aspect or feature of the local environment that could be used in a 
topic you will be teaching in the coming weeks. 

Plan the lesson. Prepare and gather all the resources you need. As you plan, 
think about how to introduce the topic, how you will organise the students and 
what kind of guidance you will give the students when they go outside so that 
they will stay safe and focused and do not disturb other classes.

Next, teach this lesson. At the end of the lesson, spend a few minutes with the 
class asking them what they liked about the lesson and this way of working. Ask 
them what they did not like. How could it be improved? Make a note of their key 
comments. 

When the lesson is over, briefly describe in your Programme Notebook what 
your plan was and then evaluate how well you thought the lesson(s) went. What 
was successful? How do you know this? What did the students learn? How do 
you know this? What did not go as well as you would have liked? Why was this? 
What could you do differently next time to make it better?

Summary
In this Unit, we have given you some suggestions about the way you can exploit the 
resources of the environment and local community in your Maths teaching. The Case 
Studies of other teachers’ practice and the Activities you have tried show how you can 
use the local environment to plan more stimulating lessons. 

The outcomes from activity-based teaching of this sort are often displays and 
presentations – a theme we will be discussing in the next Unit. Students often hugely 
enjoy presenting what they have learned. During the planning process and rehearsing, 
students have to think about the key mathematical facts they wish to talk about 
and how to make these clear to the audience. This discussion will deepen their own 
understanding and reinforce their learning. 

Part of your role as a teacher is to ensure that such experiences are part of every 
student’s school life and to develop your students’ self-confidence, as well as to build 
their skills and competences as learners.
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Module 1 Unit 3: The learner-centred, educationally 
stimulating classroom environment
Introduction
Welcome to Unit 3 of Module 1: Developing Active Pedagogies. This Unit looks at how 
you can manage and organise your Maths classroom to make it more conducive to 
learning and more stimulating for your students. 

The way the classroom is organised influences how both you and the students behave 
within it. Our focus in this Unit is ‘the classroom environment’ as it is seen by you, the 
students and other people, such as parents. As you know, the classroom environment 
is much more than what you see. The quality of teacher-student relationships, 
the nature of the interaction between students, and all those implicit and explicit 
assumptions about how learning proceeds, are all important elements in a good 
classroom environment. You will explore these issues in other Units, but in this Unit 
you will focus on the visual, perceived environment. 

Research tells us that the way the classroom is arranged impacts on the quality and the 
type of learning, and on the students’ involvement, attention and overall well-being. 
When organising your classroom for a Maths lesson, you need first of all to think about 
the aim of the lesson you are going to teach or the type of activity you are about to do. 
The starting point for organising most classrooms is the furniture. The way you arrange 
the tables will send messages to the students about what to expect during lessons.

A traditional classroom arrangement leads to a more teacher-centred approach.

You may think that a classroom arranged in the traditional way – with students sitting 
in straight rows facing the front – is easily managed, that you can see all the students’ 
faces and that they can easily see you and the board, and you can control their 
learning and behaviour more easily. However, it is said that the traditional classroom is 
more adapted to a teacher-centred approach than to a learner-centred approach, and 
that it provides for only minimal interaction between students. 
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A U-shaped desk arrangement can allow 
you to get closer to all students quickly.

Group tables can help in developing teamwork 
skills or in grouping students of similar ability 
levels.

Another classroom layout that could be used is table groups. This can either be a 
temporary arrangement for certain activities, or it could be a permanent arrangement, 
which would allow you to organise group activities on a very regular basis.

There are some classroom environments where the space is so limited or the desks 
are fixed or so heavy that it is difficult to change the basic layout. In those contexts, 
however, it is important to think about ways that students can still interact. In Unit 1 
we talked about pair work in Maths teaching and learning and how pairs can usually 
be easily turned into fours or sixes. Sometimes there is also the opportunity to work 
outside the classroom. This Unit will help you to think about different ways your 
students can be actively engaged with their learning through the way in which the 
classroom is arranged.

Teacher Development Outcomes
By the end of this Unit, you will have developed your:

•  understanding that the classroom environment influences the behaviour of 
teachers and students;

•  own classroom environment to create a positive learning atmosphere that 
contributes significantly to the learning of all students.

See, for example, the U-shape picture below. In this setup, the students can see you 
but are also in face-to-face contact with each other, which allows for much more 
interaction among them.

Activity 6

Think about your own classroom or the classrooms you teach in. Use your 
Programme Notebook to note down the ways you think you could develop 
your classroom to be a more stimulating Maths-learning environment. When 
you have completed this Unit, look again at the list and reflect on any ways you 
might like to amend it. 
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We know that some classrooms are easier to adapt than others. But a great deal 
can be done in even the most difficult of environments. Some of the programme 
writing team recently visited an urban school that was originally a large house. 
Instead of regular-sized classrooms, the rooms were a variety of shapes and 
sizes, including some that were quite small. The teachers, however, had created 
a wonderful learning environment. The walls of the rooms were full of displays 
of students’ work and posters prepared by teachers. In the areas outside the 
classrooms the teachers had set up small displays. 

Now read Case Study 5, which shows how one Maths teacher tried to enhance her 
classroom environment.

Case Study 5
Maha had joined Hittin Prep School in Ein Helweh Camp, Lebanon as a Maths teacher. 
On Maha’s first day, she felt unhappy with the classroom environment – desks were in 
rows, walls were bare, and there were no displays or maths posters around the room. 
It would take time to change it completely, but Maha decided to make some small 
changes immediately and bigger changes over time. 

In planning for ways to improve the classroom environment, she decided to use a 
group activity with her students that would explore the classification of shapes and 
build the concept of regular shapes in a way that could also be used to improve the 
classroom environment. To do this, she would create a lesson to revisit students’ 
understanding of polygons and use pictures of shapes she had collected from 
resources available in the school. 

Images of shapes provided by the teacher for the discussion were:
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Maha asked the class to look at the shapes and suggest ways they could group the 
shapes. Some students sorted by using similar sizes, others by similar shapes and some 
by the numbers of sides the shape had. At the end of the lesson, students displayed 
their work by sticking it on the wall of the classroom. Each group was asked to provide 
a short description of how they had sorted the shapes. Students named their displays 
according to the criteria they used for categorisation, for example: 

•  four-sided figures;
•  equivalent shapes;
•  circular and triangular shapes;
•  multi-sided shapes;
•  irregular shapes.

Maha highlighted how valid their ideas were and then asked them to move around 
and look at each other’s displays to see whether they all agreed with each label and 
encouraged them to take note of any that they did not agree with. Using these student 
displays, Maha was beginning to make the classroom look like the place of learning 
she wanted it to be. Maha asked the students to bring more pictures or shapes the 
next day and to add other shapes to their collections. 

The next day, she asked students to decide if they wanted to change the way they had 
classified their shapes from the previous day, if not, they should add their new shape 
pictures to their display. 

Maha then led a discussion on the different kinds of polygons, including regular, 
irregular, convex, concave, simple and complex. She suggested that the students revisit 
their earlier classification in light of the explanation on the kinds of polygons, and 
think if they wanted to modify their posters. The students revisited their display with 
the new perspectives they gained from the teacher’s explanation. 

The School Principal passed by that week to see how Maha was getting on and praised 
her display. At the end of the school day, Maha spent some time drawing a plan of her 
ideal classroom and thinking about using shapes for mathematical investigation in the 
next class. 

Comment
It is important to think of the organisation of the physical environment as a crucial 
element of supporting Maths learning. Students’ natural curiosity will respond to a 
variety of stimuli and they need opportunities to discuss and present ideas. Maha’s 
display was used as a strategy in teaching the complex classification of polygons in a 
meaningful way. When students are asked to memorise this kind of information, they 
can feel burdened and pressured, which in turn makes them believe that Maths is a 
difficult subject to pursue for their higher studies. In the Case Study, students were 
working in groups, devising their own classifications for mathematical objects and 
shapes, which gave them ownership over their learning as well as providing evidence 
of their understanding. Students learned to discriminate and recognise the properties 
of objects and shapes. They also developed mathematical language and definitions. 
This active learning approach could be used to teach many Maths topics.
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Displays make a classroom more attractive, but their purpose is more than just 
aesthetic. Displaying and presenting work helps students learn. Displaying and 
presenting work also boosts students’ self-esteem, a very important component of 
successful Maths learning. 

A classroom display of students’ work will make a classroom more attractive and motivate students.

Activity 7

Choose an area of the Maths curriculum you are teaching that would give 
opportunities for students to bring objects into class (for example statistical 
representation of data, tessellation, similar and congruent shapes).

A day or so before the lesson, ask students to bring in objects, pictures and/
or information relating to the topic you have chosen. For example, you might 
suggest that they bring in two different or similar shaped objects or triangles. 
When you teach the lesson, use the objects that the students have brought in 
to support the lesson and reinforce their learning. Think about how you could 
use the artefacts that the students have gathered in a display to extend their 
learning. Remember that displaying student’s work can have a significant impact 
on their self-esteem, motivation and attention span. 

As well as displaying the students’ work, you can also make permanent posters 
yourself for key conceptual areas such as geometrical proofs, algebraic patterns, 
and equations that students can refer to at any time when they are struggling for 
the required information. 



28

Comment
Whatever form your display takes, you need to make sure that it is done attractively 
and informatively. What kind of labels will you make? What type of print will you use? 
If you put written text too high up and it is in too small a print then no one will be able 
to read it. Make sure any text you use can be easily read and that diagrams are clearly 
labelled and have a title. Putting the name of the person who did the work is also 
important so that they gain the credit for their good work. You need to think about 
what is written on displays and whether this is in the form of giving information or 
asking students to look and make up their own minds about ideas.

Displays as tools for the learner-centred approach
As your students work through activities and tasks, add some of the outcomes to your 
displays so that they are constantly changing and students are always interested. 
Making the displays interactive is also another way to make your classroom a 
stimulating place to be. You could have a display of objects that asks students to bring 
in more examples or put up posters around the class that set your students Maths 
challenges, for example:

Expand your learning!

TASK: 
Prove that the incircle of triangle ABC and the circumcircles of triangles BDE and 
DEI in the diagram are congruent.

Mathematical challenge posed by the teacher.

Research has shown that using displays to stimulate interest in a new topic or sustain 
interest as the topic progresses can have very positive effects on students’ motivation, 
curiosity, confidence and interest, and can stimulate deeper thinking. Creating a 
successful display reflects the students’ ideas and celebrates their achievements, but 
also demonstrates your care and respect for them as learners. 
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Some display material can be longer-lasting, which could help students to retain 
mathematical knowledge and be used to refer back to at any time when they are 
struggling. However, it is important that these long-term displays do not become too 
old and scruffy because of being left in one place and not being cared for. Making 
sure that they are moved around and repaired as necessary will mean that students 
continue to be interested in and use them. You could involve the students in this, 
which will have a positive impact on their motivation and learning. 

There are various ways that you can ensure that all students have some of their work 
displayed. One way is to have a ‘whole class’ display where one piece of work from each 
student is displayed – students could be included in the decision as to which piece of 
work this will be. They could even write why they think this is their best piece of work 
and what they think they learned from it. Another way is to celebrate effort as well 
as perfect work, as this can also help the class to support each other more, especially 
when a student finds some work more difficult but has tried hard to succeed. 

All work should be named on the front, if possible, so that others can acknowledge the 
student’s achievements. Display and presentation of work are rich sources of assessing 
and celebrating students’ learning. Displays can also provide extra tasks for students to 
do when they have finished their work or during break times. 

Perhaps you have already produced a visual display in your classroom and have 
seen that it stimulates students’ learning, increases motivation and self-esteem, and 
improves the classroom environment. What could you do to improve and extend the 
displays that you have started to set up? Could you involve the students more actively 
in the process?

Involving students in making a display has a positive impact on both their motivation and learning.
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The next Activity asks you to develop your classroom environment through displays 
and to use them in your teaching to gain students’ attention and interest.

Activity 8

As part of a topic you are introducing, make a small display on a wall or in a 
corner of your classroom. You could ask students to contribute pictures or 
objects to the display in advance. Use the display to introduce the new topic 
and ask questions so that you can gather information about what the students 
are interested in and what they already know about the objects in the display. 
Where possible, questions should be open ended, though they may need to 
gradually become more focused, so that you can introduce the key ideas in the 
topic. 

For example, if your display is of statistical data from advertisements or charts 
from magazines, ask students what they think the adverts are trying to do. How 
is the mathematical information represented? Could it be represented in another 
way? Ask them to explain their answers. This allows students to express their 
mathematical thinking aloud, which will help you to give them feedback. 

In your Programme Notebook, make a note of the display you used. Also make a 
note of your own evaluation of how successful the display was in supporting the 
question-and-answer session. Were all students involved? Were you able to draw 
out key points from the display? How could you improve the lesson next time 
you do an activity like this? Make notes of all the possible changes you could 
make.

Comment
Stimulating interest, keeping attention, extending thinking and recording progress 
are just a few of the many reasons why display is such a powerful medium in the 
classroom. Having one display can save on the need for resources for each individual 
student or groups of students. 

Involving all students in displaying work is a powerful way of showing your students 
that their work is valued. It creates a sense of achievement and can vastly improve their 
motivation, but it needs to be approached sensitively. It is important that this does not 
make some students feel excluded or a failure because their work is not displayed.

Summary
Few things motivate students more than ‘presenting’ their work. Good, active teaching 
captures that motivation and uses it. In this Unit, you have explored ideas about how 
to create a learner-friendly environment, but also why it is important. We know that it is 
difficult to use the classroom environment in this way in every aspect of your teaching, 
but students should feel positive and friendly towards the place in which they learn. 
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There are several reasons why this is important:
•  Presenting work is one of the best ways to learn – allowing students to present 

their work is particularly good for learning and encouraging deeper thinking.
•  Such presentations build students’ self-esteem by showing respect and joy in the 

work produced.
•  Organising the classroom in different ways stimulates interest and raises 

motivation.

As you develop your classroom environment, it is important to be clear about your 
purpose and to ensure the students understand this too. Do not try to make too many 
changes at once, as this could confuse both you and your class. Take time to reflect on 
the changes made, and modify and adapt your changes in the light of the impact they 
have on your students as learners.
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Module 1 Unit 4: Developing professional knowledge, 
skills and understanding
Introduction
As a Maths teacher, you have a responsibility to keep up to date with new ideas about 
Maths teaching and learning so that you can give your students the best possible 
chance to reach their potential. One of the reasons all countries are seeking to improve 
school systems is because of the link between educational achievement and economic 
and social progress. Technological progress is changing the nature of work, and in the 
future more and more people will need to be almost continuously retraining. Teaching 
is no different, as technology will impact more and more on the classroom. Also, our 
understanding of teaching and learning is growing significantly – through research 
into how the brain works and the impact of different teaching strategies on students’ 
learning. 

There is increasing interest in the different ways such professional development can be 
organised. The following general trends can be identified in many countries.

•  First, there is an agreement that training should be continuous throughout a 
teacher’s career. Initial teacher training (prior to taking up a job) is important, 
but it must be complemented by good in-service professional development 
opportunities. 

•  Second, there is much evidence to suggest that in-service training is most effective 
when it happens close to or in the classroom. 

•  Third, training works best when teachers have the opportunity to share their ideas 
with other teachers over a period of time. And teachers particularly value the ideas 
of their immediate colleagues, the people they work with on a daily basis.

This programme focuses on the development of interactive approaches to the 
teaching and learning of Maths in Grade 7 and above – that is, teaching in ways that 
actively engage the learners in thinking and doing. And here we want to make an 
important point. The same arguments and rationale used for promoting a more active 
pedagogy with students are also relevant for professional learning. Teachers appear to 
learn best if the training is ‘practical’ and ‘hands on’ and links are made with research 
and theories of teaching and learning. That is the reason why this programme is based 
around activities that must be carried out in the classroom, at school and often with 
other teachers.

In Units 1 and 2 we talked about learning as ‘constructing’ knowledge and 
understanding. This also applies to the knowledge you can develop around your 
teaching. In fact, a phrase that is often used today is the knowledge-creating school.

Two ideas behind this concept that are important to understand are:
•  communities of practice;
•  distributed learning.
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Many recent studies of how people learn have focused on the need to develop strong 
communities of learners, where people feel confident with each other and where 
newcomers can gain the help of more experienced members. There are all sorts of 
examples of these communities of practice, from an apprentice carpet-maker working 
with more experienced colleagues, to a design team building a new aircraft. 

There is now a wealth of research that has examined how such communities work. 
We can see how effective teams become mutually interested and engaged around 
certain patterns and ways of working. They develop a shared repertoire of strategies 
and resources that are available for everyone to use. The learning is very much centred 
or ‘situated’ in the culture, ideas and context of the group. They learn from each other 
in a mixture of formal and informal ways. The effectiveness of the group does not 
depend on everyone acquiring exactly the same knowledge. It depends more crucially 
on the way knowledge and learning is ‘distributed’. In other words, different ideas 
and knowledge are ‘distributed’ among the group. No one picks up exactly the same 
knowledge and understanding as those they are working with.

The success of humans in this world has depended on their ability to cooperate with 
each other from the earliest days of hunting animals and planting crops through to 
the more technological forms of cooperation that we can see today. The knowledge-
creating school, therefore, is about more than any one teacher. It is about teachers, 
and others, working as a community to improve aspects of the school and raise the 
achievements of all the students. To achieve this, teachers need to have positive 
attitudes and opportunities towards ongoing professional development. UNRWA’s new 
policy for teachers has this as a central concern and professional development is one 
of the criteria for progression in the teaching career. The SBTD II programme provides 
opportunities for discussion about the strategies and activities you undertake that will 
help you to think more deeply about your roles and responsibilities as a teacher and, 
more specifically, a Maths teacher.

Teacher Development Outcomes
By the end of this Unit, you will developed your:

•  awareness of the importance of professional development as an on-going, career-
long process;

•  understanding of and ability to use the many ways of developing your professional 
practice.

Case Study 6
Sara was working as a Maths teacher in Faluijeh Girls’ School in West Bank and she had 
been teaching Grades 7 and 8 for three years. She felt very confident with the Grades 7 
and 8, but was less confident when teaching Grades 9 and 10. From her training to be a 
teacher, she knew that her own pedagogical knowledge was not as strong as it needed 
to be, particularly to teach these higher grades. She felt she needed to enhance her 
understanding to cope with challenging questions that these students sometimes 
asked her. 
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Another Maths teacher, Zaina, had been teaching for seven years, At the beginning 
of a holiday, Sara shared with Zaina her concerns about teaching the higher grades, 
and explained that although she was working through the textbook with her classes, 
that she knew some students were not making as much progress as they might have 
and others were bored. She felt she was holding them back because of her own lack 
of confidence. Specifically, she mentioned that, despite a lot of practice, the students 
were not able to solve equations through the use of graphs. 

The two friends talked things through. Zaina shared her approach to teach graphs and 
explained that she used a game with a maths board and counters to help students 
understand how to locate the position of a point on a coordinate plan. Zaina noted 
that this is the basic understanding that the students need in order to use/draw 
graphs. She shared an activity sheet with Sara, explaining that she had found it on the 
internet and subsequently used it with her class: 

Zaina’s worksheet.

Sara realised that she needed to revisit her teaching approach and try out some 
innovative ideas to address her students’ mathematical difficulties.  

Zaina also gave Sara three suggestions about how to further develop her teaching to 
build students’ understanding:

•  First, she suggested that Sara came to observe some of her lessons to look at 
different aspects of her teaching and then share her thoughts. This way they could 
both learn from the experience and improve the effectiveness of their teaching. 
For each session, they decided to identify a focus for the observation, such as 
questioning techniques, student interaction or group-work activities. They agreed 
that when school started again they would discuss their ideas with the School 
Principal.

•  Second, Zaina said that she never really got a chance to learn with and from a 
colleague and would very much like the opportunity. She would organise a weekly 
event for an hour after school every Wednesday and would think of a topic to start 
off the discussion each week.
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•  Third, Zaina said that she had developed some advanced activities/challenging 
tasks that she used with students in Grades 9 and 10 who enjoyed the lessons and 
finish their class work quickly. While those students worked on the activities, she 
was able to spend more time with the students who were falling behind. Zaina said 
she would share the activities with Sara to look through during the holidays as, 
not only were they good for the students, but she thought they would help Sara 
increase her knowledge of Maths at the higher grades.

Comment
Learning from one another is an essential part of your ongoing professional 
development. In the Case Study, Sara and Zaina learned together and supported each 
other as they tried out new ideas and ways of working. As they reflected on how things 
went, they were able to refine their teaching skills.

Working together is a very effective way for teachers to develop skills and ideas.

The programme writing team recently visited a school that organised ‘demonstration 
lessons’. Here a teacher would agree to teach a lesson with other teachers watching 
(not too many, as this could distract the students). The teacher would share their lesson 
plan with the observers before the lesson and then teach the lesson. On the day we 
visited, we saw this happening. The observers had decided on one particular focus for 
their observations: ‘Are all students fully involved in the lesson? If not, why not?’ After 
the lesson, the teachers met to discuss how much the students were involved in the 
session. The good parts of the lesson and the points where the approach might be 
changed next time were discussed as a group.

Zaina and Sara’s way of working in Case Study 6 shows the beginnings of building up 
such a ‘community of practice’. By extending and supporting such ways of working, 
School Principal can assist the growth of reflective practice in school. Such an open 
and supportive climate can only benefit both teachers and students.
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Learning communities also extend beyond the school. We often talk of how important 
the wider networks of support can be. In fact, Zaina’s advanced activities had been 
developed in a workshop that was run three years earlier by a Education Specialist. 
Both Sara and Zaina were displaying their professionalism by identifying a need and 
finding ways to meet it. So, professional development can be quite formal, such as 
taking part in this programme, or quite informal, such as one teacher helping another. 
Both are important.

Next we want you to think about yourself and your own needs in terms of your 
professional development as a teacher.

Activity 9

Think about your own teaching over the coming five or six months and identify 
one thing you would like to do better in your classroom. This may be a particular 
topic or aspect of Maths that you would like to be able to teach better or a 
particular strategy, such as the use of group discussion or investigative practical 
work that you feel you could use more effectively. 

In your Programme Notebook describe what you would like to improve. Then 
write down the ways in which you feel you could professionally develop this 
area. The following questions might help you think through your ideas.

•  What does the task of developing this aspect of your teaching entail?
•  Do you need to obtain more information first? How would you do this – 

through books or online resources?
•  Do you need to talk to colleagues and share ideas? Perhaps you could work 

with a colleague and try new ideas together so you can share experiences 
and reflect on the improvements (or not).

•  What exactly are you going to try? For how long?
•  How will you know it has improved your teaching practice?

Perhaps you could plan a lesson with a colleague, teach it to your respective 
classes and afterwards discuss how it went. The following questions will help 
you reflect on what you did and what happened:  

•  How did the students react to the lesson?
•  What did they learn? How do you know this?

Reflecting on your practice; thinking about improvement
This Unit has considered ways in which teachers can try new activities and tasks within 
the classroom. It is important to consider two related concepts that will help you think 
more deeply about improving your practice:

•  the development of reflective practice;
•  the building of pedagogic knowledge.

The concept of reflective practice has been used extensively in the education and 
training of teachers and also in other professions. There is significant literature on the 
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way reflective practice has been used with nurses and doctors, for example The idea 
is that you select for yourself ways to improve your practice and judge the best way to 
reflect on those changes. The approach respects the way you make decisions about 
which strategies to use in your classroom to make your teaching more effective.

Reflective practice recognises that teaching cannot be effectively carried out by 
merely following the syllabus or textbook. Students require a variety of experiences 
to build up their knowledge if they are really to understand topics. Three concepts are 
associated with reflective practice. These are:

•  knowing-in-action;
•  reflection-in-action;
•  reflection-on-action.

These are processes that good teachers use on a regular basis to think about their 
effectiveness.

Knowing-in-action refers to that intuitive, spontaneous knowledge that allows 
teachers to manage a lesson in ways they do not need to think about explicitly 
beforehand or during the session. They just do it when a response, action or change 
is needed. For example, an experienced Maths teacher knows how to pace a lesson 
or problem-solving activity so that it finishes at a meaningful place but on time. 
Experienced teachers do not necessarily plan for this. They do it, if you like, by instinct. 
They are able to judge how long an activity will last from experience and because they 
know their classes well.

Reflection-in-action is where teachers do need to think consciously about the best 
way to proceed. An example might be when a student gives an unexpected but 
interesting answer to a question. Do you follow it up? Do you say how interesting that 
idea is and that you will follow it up later? Do you explore that student’s ideas a little 
further to see if there is a link to the original question? Here you are reflecting on ways 
forward while actively teaching. Good teachers become confident at making these 
sorts of decisions, especially if they have clear learning objectives for the lesson. 

Reflection-on-action is something you do after the event. Good teachers think back 
and ask themselves: Did the lesson go well? Why? If not, why not? How could I have 
done that more effectively? They might be thinking about the lesson as a whole, or 
particular moments in the lesson. Reflection-on-action is the most important part 
of professional learning. By reflecting on your practice, you improve your intuitive 
knowledge (knowing-in-action) and your classroom decision-making (reflection-in-
action).

These three ways of reflecting are often called the cycle of reflection, which we have 
represented in the diagram (see next page).
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Developing professional knowledge, skills and understanding
Professional development is about making this cycle of thinking and reflecting part 
of your daily work. The essence of the reflective cycle is asking yourself pertinent 
questions about what you do in your classroom and thinking about aspects you 
would like to change and improve. Having tried out a new approach or strategy, you 
need to consider what worked well and why. Then consider what did not go as well as 
anticipated and think of ways to change your approach in these cases. 

As you try new ideas, you will begin to identify those strategies that work for you and 
also start to raise questions about how you would like to develop your professional 
knowledge and skills further. From this, you can form your own plan for continuing 
professional development (CPD). Identifying your own CPD needs will become easier 
as you progress through the programme.

Another approach to help develop your skills of reflection and identification of 
professional needs arises from the work of researchers who have looked at teachers’ 
pedagogical knowledge (teachers’ knowledge about the practice of teaching). They 
represent this in overlapping circles. Look at the diagram below.

A Venn diagram of a teacher’s professional knowledge.

The cycle of reflection.
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A teacher’s knowledge can be seen to have three interrelated elements:
•  subject knowledge;
•  school knowledge;
•  pedagogical knowledge.

Subject knowledge refers to the knowledge we have about subjects and topics being 
taught in the curriculum. Subject knowledge in any discipline, including Maths, can 
be broken into two components: common subject knowledge and specialised subject 
knowledge. Common subject knowledge refers to knowledge that teachers acquire 
from their academic qualifications (for example studying Maths at a university or 
college). Examples of common subject knowledge include knowing what a prime 
number is, being able to multiply, converting fractions to decimals, solving equations 
and so on. 

The subject knowledge then has to be transposed into school knowledge, so that it 
matches the requirements of the school curriculum and would be possible for a Grade 
7 or Grade 9 student to understand. School knowledge is about how to explain things 
clearly to students, and to do this you need to use ideas and strategies that go beyond 
just knowing the subject well. You may, for example, need to think of analogies, 
everyday examples or concrete experiences that may help to illustrate more abstract 
ideas. When you transpose subject knowledge to school knowledge you have to be 
careful that the subject knowledge is not distorted in ways that make it ‘wrong’. 

A first point of reflection might be: 
•  Do I have sufficient subject knowledge of the topic or topics I am about to teach? 
•  If not, how can I acquire that knowledge?

As a teacher thinks about subject knowledge, they are also thinking about the best 
pedagogic strategies to teach a topic and here they are calling on the depth of their 
pedagogical knowledge. It is important to use appropriate teaching strategies to 
ensure that the students can make sense of the subject matter you are teaching. 

You can use the reflective cycle to improve your subject knowledge and your 
understanding of school knowledge while also expanding your repertoire of 
pedagogic skills. Sometimes the pedagogic skills and knowledge are referred to as a 
professional tool kit. These are cultural and professional tools such as:

•  stories that integrate problem-solving questions for students to analyse and apply 
their mathematical knowledge to;

•  mathematical investigations that involve students in systematic inquiry processes 
and develop their planning, thinking and reasoning skills;

•  analogies, such as an image of balance, to help illustrate mathematical concepts;
•  ways of using pair work to develop thinking and logical reasoning, such as playing 

mathematical games;
•  different types of explanation;
•  different kinds of questioning techniques, such as using open-ended questions to 

find out what students already know about a topic;
•  different ways of organising activities to enhance learning, such as using displays to 

introduce a Maths topic or assess students’ learning. 
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In this programme we want you to be thinking about how you can expand your own 
‘toolkit’ of ideas and strategies. This is achieved much more effectively when teachers 
share ideas, and the next Activity will involve you working with a colleague. 

First read Case Studies 7 and 8.

Case Study 7
Ahmad has been teaching Maths to Grade 9 for two years at Zarqa School, Jordan. 
Last year, he developed a file to record his practices in implementing the curriculum. 
He organised the units for each semester, planned his lessons and wrote down his 
reflections on what had happened. He included ideas about how to modify lessons to 
make them better after implementing the planned lessons. At the beginning of this 
year, he went through his file and found the following notes for the curriculum:

For the first Unit, which was on ‘Statistical surveys’, he had written to himself:

1. Find out what numerical information the students could 
bring to the class from home.

2. Collect resources – newspapers, magazines, advertisements 
and other textbooks that show graphs, tables, charts etc. 

3. Prepare a worksheet on world statistics and discuss it with 
the Geography teacher to take the learning further. 

4. Plan activities e.g. plan a small survey on students’ activities 
after school/favourite game; find out amounts of sugar in 
food such as ketchup, chocolate bar, ice-cream, soft drinks 
etc.; find out local community members’ views on cleaning up 
the area and willingness to donate time and money to make the 
area more beautiful etc.

5. Organise materials required for discussion and/or activities 
and consider higher order thinking questions to assist the 
discussion in the lesson.

6. Need to organise the groups to collect resources one at a 
time.

Notes from Ahmad’s file.

Then he moved to the second unit on ‘Shapes’ and found a list of successful activities 
that could be done this year too:

Notes from Ahmad’s file.

1. Find pictures for different shapes. 
2. Also ask students to bring in materials, objects and pictures. 

Need to do this a week before the lesson so that they have 
time to gather information.

3. Activity for students to learn about 3D shapes and classify 
using standard criteria.

4. Prepare a poster for discussion.
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Having looked at these notes, Ahmad made three lists drawn from his file that included 
these suggestions he made this year. One was a list of topics that he needed to read 
more about to enrich and broaden his knowledge. The second was a list of topics he 
had taught from the textbook where he wanted to improve his lessons. He planned to 
discuss his ideas for this with other teachers, using the time between lessons and at 
the end of school. The third list was of things he needed to think about when planning 
his lessons, such as how to organise the students, the furniture and the resources, and 
ways of managing the students at different stages in the lessons.

Comment
By keeping a file over the year, Ahmad had a record of what he had tried. The 
comments he had made on the success or not of different strategies would help him 
plan better lessons this year. 

The SBTD II programme asks you to keep a Programme Notebook to record, like 
Ahmad, your experiences of working through this programme. Alongside this you 
have a Portfolio, which will be a formal record of your having participated in the 
programme. It will include samples of some activities that you have completed and 
your reflections on the experience. You need to read the Portfolio Handbook to find 
out exactly what is required of you. The Portfolio will be explained to you at the first 
meeting before you start the programme.

The Programme Notebook is for you to note down your thoughts on the activities 
you do and your suggestions for how to extend and develop your teaching and ways 
of working. Keeping a Programme Notebook or other reflective diary will help you 
to develop your ability to reflect, if you use it regularly and are open and honest in 
the comments you make about your practice. The Programme Notebook is for your 
personal use to record your experiences when teaching. You do not have to show it to 
anyone, but you could share selected aspects of your writings with trusted colleagues 
to help you think through ways of dealing with particular issues in the classroom, such 
as how to organise groups or how to do displays. As you study this programme, you 
have been, and will continue to be, asked to make notes in your Programme Notebook, 
but even when you are not asked you can use it to write down any concerns you have 
about your students, or about how to organise them and your classroom. It is not 
easy to retain everything in your head when teaching all day, and so noting pertinent 
questions or issues you want to explore will help to start you thinking about how to 
modify and adapt what you do in the classroom to improve and develop your teaching 
skills. 

How you organise your reflecting is very much a personal matter. In the next Case 
Study, you will see how one teacher organised a file to hold his lesson plans and the 
resources and strategies that he used in his teaching. It would be useful for you to have 
a similar file/notebook of your lesson planning to refer to when you participate in your 
school and field meetings or local meeting about the programme.
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Case Study 8
Ali had just finished university and started his work at Bisan School, Syria. He was 
assigned to teach Maths to Grades 7–10. He and his friend Fares, who was also 
teaching these grades, exchanged ideas about the strategies they could use – taking 
ideas from a file Fares had created the previous year.

A page from Fares’ file of ideas for lessons.

Class Topic Resources Strategies

Grade 7 Polygons Pictures, 
cards, squared 
paper, multi-
linked cubes, 
cardboard/ 
carton, rubber 
bands, string 
etc. to make 
various shapes.

Pair work – exploring 
pictures, making 
models, drawing 
various shapes 
or similar shapes 
to investigate key 
features/properties; 
Field visit to explore 
architecture or 
tessellations to 
investigate shapes; 
Groups use role 
play to investigate 
shapes through 
dialogue and 
performance.

Grade 8  Equations Worksheets, 
images (balance), 
problem-solving 
tasks, posters, 
number cards, 
graphs, stories,

Brainstorm to 
explore prior 
knowledge and 
experiences related 
to the topic; 
solving equations 
by doing/undoing 
method, guessing and 
checking etc.

Grade 9 Similar 
triangles 

Worksheets, 
triangular 
pictures/
shapes, objects.

Measurements, 
comparisons, 
observation, 
discussions, 
problem solving 

Grade 10 Trigonometric 
ratio 

Examples and 
observations, 
graphs, diagrams.

Understanding ratios 
between two sides 
of a right-angled 
triangle, applications
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Fares had listed ‘Class’, ‘Topic’, ‘Resources’ and ‘Strategies’ as four headings across the top 
of the page. As he had worked through the year, he had made a note of the resources 
and strategies used. One example was how he had tried using group work for the first 
time during a role-play activity. He explained to Ali that he had not thought how to 
organise the groups clearly enough and so there were a lot of students walking around 
the classroom because they were not clear which group they were in. Fares also said 
that next time he would make lists of each group and make the first name the group 
leader. He would call out the names of each group one by one and then tell the leader 
where to sit and to check they had the right members.

As he also kept copies of his resources in the file (or a note of where they could be 
found) Fares told Ali that it was much easier and quicker to locate them when he 
needed them. Fares said Ali could borrow his file and Ali thanked him, saying that he 
would add to it so that they would both have an even richer resource for teaching 
Grades 7–10 in future years.

Comment
The Case Studies above illustrate two important elements that will help you during this 
programme. The first is that working with another colleague can be very supportive 
and stimulating. Being able to share ideas, discuss new ways of working and adapt 
them to your classroom will help you think about how you currently work and how 
you can build up a wider range of strategies to use in your teaching. As you talk about 
the issues, more ideas will come to mind. Sharing ideas with a colleague about how 
to resolve a problem will make you feel more confident in trying new approaches and 
give you someone to share the ups and downs of trying those new approaches out 
with. 

The second important element is that keeping notes about your experiences will help 
you develop your ideas and not repeat any mistakes or ineffective lessons. Because 
you can refer to your notes for suggestions and see your comments on how well a 
particular approach worked, you can plan your lessons more effectively. This process of 
reflecting, planning, teaching and assessing the impact of your lesson becomes easier 
the more you do it, and helps you to always think of your students’ needs.
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Keeping notes about your experiences will help you develop your ideas and not repeat any mistakes.

The final Activity in this Unit asks you to work with a colleague to explore what 
preparation you may need to do to teach a topic. This may include developing or 
expanding subject knowledge, school knowledge or pedagogical knowledge.

Activity 10

If possible, do this Activity with another Maths teacher or teachers who teach 
the same grade as you. Like the teachers in the Case Studies, think about one 
part of your teaching extending over one term or semester. On a large piece of 
paper (or electronically), copy first the part of the syllabus that has to be taught 
in the term or semester. You might like to do this in a column or using circles to 
separate each part of the syllabus.

Now think about your own subject knowledge. Write down any areas in which 
you think you will need to develop your own knowledge to ensure that you can 
teach the subject matter in the syllabus with real confidence. Could you work 
with other Maths teachers to develop subject knowledge? Would you need to 
go to secondary school or university textbooks to do this? Are there other means 
you could explore? List your ideas of how to do this on your chart of the syllabus.

Finally make a list of the different pedagogic strategies and approaches that 
you would like to use in your teaching, such as using pairs in a lesson or using 
a poster to start a discussion about a particular topic. This does not require the 
detail of a lesson plan but you should be clear, as in the Case Studies, about the 
different methods you will use. Remember, these need to be active and varied, 
as we discussed in Unit 1, but they should also be targeted at enhancing and 
deepening the students’ learning.
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Comment
Teachers usually have a rich repertoire of teaching ideas and pedagogic strategies. You 
may feel there are so many that it is difficult to carry them all in your head! Some of 
you may already be keeping a file of teaching ideas and resources. If you do not, we ask 
you to use your Programme Notebook for this, as otherwise you risk many good ideas 
being lost and unused. This is another reason why working cooperatively can be such 
a good idea. Talking together stimulates your own creative thinking and that of others. 
Another way to help each other is to observe each other trying out these new ideas 
with your class. You can sensitively provide constructive feedback to develop each 
other’s classroom practice.

The result of this will be a community of practice where individuals feel free and 
supported by others to explore and question different ways of working in the 
classroom. Communities of practice are dynamic and involve learning by everyone. 
This might mean different learning for different members, but learning based on their 
knowledge and previous experience interfaced with new actions and ways of working. 
One definition for ‘communities of practice’ is ‘groups of people who share a concern 
or a passion for something they do and learn how to do it better as they interact 
regularly’.

When you have completed your chart, share the information with the other 
Maths teachers in the school. Agree together how you will support each other, 
for example by planning lessons together or agreeing to observe each other 
teach an activity, and how to measure your impact and success.

Observation and feedback are powerful tools for improving teacher practice.
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Summary
In this Unit we have thought about professional development and your own 
professional development as a teacher in particular. Occupations such as law, 
medicine and teaching have always had updating, renewal and improvement as core 
professional processes. Some do this better than others, but the UNRWA policies 
are designed to give all teachers the opportunity and entitlement to career-long 
education and training.

Working with other teachers is a feature of building creatively the knowledge base 
for the school. Sometimes the whole staff needs to discuss issues about teaching 
and learning as well as the organisation and management of the school. As well as 
whole-school discussions, working in a pair or small group with other teachers is also 
very valuable. Some of the best experiences in teaching come from working in teams. 
Good schools are expert at identifying issues and getting groups or teams of teachers 
to work together to develop new approaches and programmes. ‘How can we make 
our teaching more active?’ might be one such issue; ‘In what ways can we introduce 
practices and strategies that support inclusion policies?’ might be another (see Module 
5 later in the programme).

Good professional development requires action at all levels of the system – at 
the policy level, at the field level, as a whole-school process and in terms of the 
commitment of individual teachers.
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