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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 Science teacher, to examine what you 
currently do in your classroom through reflective exercises, and provide, through Case 
Studies and Activities based in the Science 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 
community as rich resources to enhance the active nature of teaching and learning 
Science in school. The Unit’s Case Studies and Activities focus on different ways to 
use local resources, such as visiting a local area to make geological observations and 
asking experts from the community to share their expertise with the students in order 
to stimulate their thinking and broaden their outlook.

Unit 3: The learner-centred, educationally stimulating, classroom 
environment
This Unit looks at how Science teachers can manage and 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 Science 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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1Module 1: Unit 1

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 
Science teachers of Grades 7–12, which aims to help you develop and improve as a 
Science 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 
Science, there is now a much greater focus on investigations and problem solving in 
order to develop students’ scientific understanding and ways of thinking and acting 
scientifically. Science education has also begun to address the need to take into 
account how ethical issues and human rights are linked to scientific developments. 
You will need to develop new pedagogic strategies and ways of working in your 
classroom to support these new approaches and to help students develop scientific 
skills and higher order thinking skills (HOTS), which will allow them to gain a deeper 
understanding of scientific concepts and issues. The importance of developing HOTS is 
emphasised by the findings of the UNRWA Monitoring of Learning Report (MLA) 2013, 
which indicated that students in UNRWA schools generally achieved at relatively low 
levels on questions that assessed these skills. While the observations that formed the 
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basis of the report were carried out in Arabic and Maths, it is reasonable to assume that 
similar results would be obtained in Science.  

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 
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, perhaps you will 
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 Science;

•  understanding of and ability to use more active pedagogic strategies, such as 
pair work, to promote meaningful interaction between students in your Science 
lessons.

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 
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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.

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

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. Would you say the results indicate that you 
have a moderately active classroom or a more passive classroom?

Teacher self-assessment for active learning: Checklist
Please put ( ) under the suitable heading alongside each approach.

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

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

5.  Students prepare with a partner or team 
before sharing ideas with the class.

6.  Students collect information and 
develop ideas, using a variety of library 
and other resources.

7.  Students use a range of resources to 
help them try out and present their 
ideas, for example making models, 
PowerPoint presentations.



4

8.  Students carry out practical work in 
groups.

9.  Students have the opportunity to 
develop investigative skills, such 
as making hypotheses, planning 
controlled experiments, data handling 
and evaluation of procedures.

10. Students discuss ethical and moral 
issues related to how science affects 
everyday life.

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

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

13. I ask questions that encourage 
students to think and apply their 
knowledge to new situations.

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

15. I use videos, practical demonstrations 
and computer simulations 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 particular 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 Science teacher’s practice when teaching 
about acids and bases. Sami was keen to use more interactive teaching and planned 
this lesson to involve all the students at a level they could respond to.

Case Study 1
Sami was teaching Grade 8 at Nimrin Girls’ School, Lebanon. He knew that the students 
had learned about acids and bases in Grade 6 and that they had made an indicator 
from red cabbage. He wanted to consolidate this knowledge and to introduce the use 
of litmus paper. Since many students in the class had found it difficult to write about 
science in English, he wanted to give them some practice.

He considered asking students to bring in examples of everyday acids and bases, 
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but decided that this could present a risk, so he collected samples himself. He also 
collected some neutral substances, including water and brine. He arranged these 
substances on the front bench, putting a large label in front of each substance. 

Sami reminded the students that solutions can be classified as acids, bases or 
neutral substances and then asked students to work in groups of three to classify the 
substances on the bench in this way. 

After a few minutes, he asked groups to give their answers. He tried to give each group 
the chance to provide at least one answer and encouraged the other students to say 
if they disagreed with the answer given. He was pleased to find that many students 
remembered most of the common acids and bases they had studied in Grade 6. 

He then asked students to say how they could recognise acids and bases. They 
mentioned the sour taste of acids, the corrosive nature of both acids and bases and 
the fact that many bases are used in cleaning products. However, when one student 
reminded the class of how they had used cabbage juice, many of the students 
remembered that this was both a safe and reliable way of identifying these substances. 
Sami asked the class questions to elicit a description of how they had used the 
cabbage indicator. He then asked them to write instructions for Grade 6 students who 
were going to do this experiment. He wrote the first step on the board: 

1. Chop some red cabbage into small pieces.

While Sami expected each student to write their own set of instructions, he allowed 
them to discuss the work in pairs as they did it. When some students finished quickly, 
he asked them to start reading the chapter on acids and bases, while the others 
finished writing.

While they were writing, Sami went round the room, checking their work and giving 
help where necessary. He noticed that one student who often found Science difficult 
had written a good set of instructions. He asked her to read her work to the rest of the 
group. 

At the start of the next lesson, Sami reminded the class how they had used the 
cabbage indicator to identify acids, bases and neutral substances and then explained 
that they needed to know about other indicators scientists used. 

He said they should find out what happened to red and blue litmus paper when 
they were added to vinegar (an acid), dilute sodium hydroxide (an alkali) and water 
(a neutral substance). He drew the table below on the board, reminded them about 
safety in the laboratory and then distributed the apparatus they needed. As the school 
did not have much litmus, he divided the class into groups of five and gave each group 
one piece of each colour and asked them to cut each piece into three pieces.

Name of substance Type of substance Colour with red litmus Colour with blue litmus
Vinegar Acid
Sodium hydroxide Base
Water Neutral
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When they had finished, he asked one group to fill in the gaps of the table on the 
board. He quickly checked that other groups agreed with their results.

He then asked them to copy the following sentence, choosing the correct word from 
the two that were underlined and then to write similar sentences about bases and 
neutral substances.

He selected individuals to read their sentences and encouraged them to correct 
answers where necessary.

In the next part of the lesson, Sami showed them three beakers labelled A, B and 
C, containing lemon juice, salt solution and calcium hydroxide solution (limewater) 
respectively, and challenged them to find out whether they were acid, base or neutral. 

When they had carried out this activity, he collected their answers on the board. All 
the groups had used the litmus to classify the acid (lemon juice) and base (limewater) 
correctly, but there was some confusion with the salt solution, so he quickly 
demonstrated that this solution did not change the colour of either type of litmus, 
showing that it was a neutral substance.

Finally he summarised what they had achieved in the two lessons. He pointed out that 
they had consolidated existing knowledge, practised writing in English and learned 
how to use an important standard indicator to classify unknown substances.

Acids change the colour of red/blue litmus to red/blue, but do 
not affect the colour of blue/red litmus.

Many household materials are solutions of acids and bases.
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Comment
Sami, the teacher in Case Study 1, could have just stood at the front of the class and 
told the students about acids, alkalis and indicators, but he knew it would be much 
more meaningful to adopt an active approach to the learning and to build on what 
the students already knew. First he allowed students to share their existing knowledge 
and then to develop their skills in writing English sentences by asking them to write 
for a specific audience (the Grade 6 students). He then used a simple practical activity 
to introduce a new indicator specified in the syllabus and tested their understanding 
of what they had done by giving them unknown substances to identify. He ended the 
first two lessons on this topic by ensuring that students were aware of what they had 
achieved during the two lessons.

Think about the following questions or, better still, discuss them with a colleague.
•  Can you suggest a better activity that Sami could have given the students who 

finished the writing task quickly? 
•  Students in Lebanon study Science through the medium of English. Would the 

writing activity have been suitable for a class in the other fields where Science is 
taught through students’ home language?

•  Do you think Sami could have collaborated with the Grade 6 teacher, so that his 
Grade 8 students had the opportunity to try out the instructions they had written 
in a real situation?

Look again at the checklist from Activity 1. Which 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 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 the classroom.

Scenario 2: You have a short lecture on investigations. Then, working with another 
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. 
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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, now 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 class 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.

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.

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

Case Study 2
Kifah was teaching Chemistry to a Grade 9 class at Al-Hussain Girls’ School in Jordan. 
She was starting to teach the topic, ‘Chemistry and the environment’, but was aware 
that students had studied many aspects of this topic at earlier grades. So she decided 
to begin the topic with a brainstorming session. She wrote the word ‘POLLUTION’ in 
the middle of the board and then asked the students to put up their hands with ideas 
and words that they think about when they hear that word. She wrote down all their 
answers without making any comment until there were no more answers. 
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Results of the class brainstorm on ‘POLLUTION’.

Car exhausts > Carbon monoxide > Poisoning of humans

She gave them ten minutes to talk and then asked some of the pairs to give her one 
example of the links they had made. Kifah showed the students’ links on the board 
using a different coloured markers to link the words. This produced a series of chains 
linking various sources of pollution to their effects.

She then asked the students to suggest ways of addressing the problems associated 
with each chain.

Comment
You might like to think, and discuss with other teachers, how Kifah might have 
continued that lesson or series of lessons. She had given her students a good start! 
The brainstorming helped to start the students thinking about the topic and gave 

The results of the class brainstorm were as follows:

Before she asked the students to talk about the ideas on the board, Kifah checked that 
all the students knew what the words meant and encouraged them to share their ideas 
about meanings of words to help each other. She then asked the students to work 
in pairs to look closely at all the answers and then group them under the following 
headings: ‘Sources’, ‘Hazardous chemicals’, ‘Effects’. 

Kifah encouraged the students to add more words under these headings and then 
to make links between words under the different headings. As she went round, she 
checked that all pairs understood how to make links, discussing the following example 
with pairs who did not understand what to do:
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the teacher some insight into the knowledge they already had about pollution 
and the vocabulary that they used. From this, it was possible to use the textbook, 
further activities and her own explanations to develop her students’ knowledge and 
understanding to the level required at Grade 9.

Brainstorming can be used in many different ways at different stages in a lesson and 
during a topic. Kifah chose to carry out the brainstorming as a whole-class activity. She 
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 2, Kifah used pair work as the follow-up to the brainstorming. 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, like the classifying and linking task that Kifah set, the pair might be 
two friends or the pair that normally sit together in the class (A pairs). For other tasks, 
such as physics calculations, you might have students who are confident working with 
numbers 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 who need more support to 
help them grasp the ideas and concepts being taught.

You might also use a ‘twos to fours’ technique when pairing. This means that the 
students work in pairs to do a task, and then the front pair turns to the pair behind or 
next to them and forms a group of four. They then share ideas and together carry out 
the rest of the tasks set by the teacher.

Combining pair work and group work in the ‘twos to fours’ 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 call ‘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.
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Getting students to work in pairs or groups will increase the number of ideas they come up with.

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 Science lesson that uses brainstorming 
as an opening to the lesson. The brainstorm will give you insight into what your 
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 explain to the class what a brainstorm is.
•  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 and ideas you hope the brainstorming will bring out 
from the students. (Note: you can use questions and other prompts, such as 
pictures or diagrams to guide students towards certain ideas.) 

•  How you will end the brainstorm. What will you say to the students about 
how you will build on their ideas in the next lesson or sequence of lessons?

•  How you will follow up on the ideas and themes raised by the brainstorm. 
You will need to plan a series of activities to develop the themes and the 
ideas within them. Try to ensure that you sequence the ideas in such a 
way that concept development is logical and gradual. Notice that Kifah 
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Summary
In this first Unit, we have looked at the rationale for a more active approach to teaching 
and learning Science; how it improves 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 
strategies to make your classroom practice more interactive and engage students 
more deeply in their learning. It has included information to help you plan how you 
might begin to use these ways of grouping students. As you try out these approaches, 
you will find your own ways to modify them to help the students learn better.

There are many other ways to make your Science 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 the Science topics you 
are teaching. They will begin to think more deeply about the world around them and 
how it works, 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-

established the causes and effects of pollution before any consideration of 
possible solutions.

•  You should use a variety of pedagogic strategies to promote meaningful 
concept development. These strategies might include pair and group work, 
active reading tasks, investigations, writing and 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 the brainstorming achieve in terms of 
students’ involvement, interest, ideas generated and outcomes of the lesson? 
Are there any strategies that could be used to ensure greater engagement? For 
example, could each student be asked to write down some brainstorming ideas 
before you begin the class activity? Could the students work in pairs first to 
write down three things each? 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. 
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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. Your role as a teacher is to provide situations that will 
encourage deeper learning. 

One important way of creating a more active learning environment is to look beyond 
the classroom. Making use of the living and technological environment around your 
school can help your students relate Science lessons to the world around them, and 
can provide the stimulus for many topics. For example, if you were doing classification 
exercises, you might use local animals or plants that would be familiar to the students, 
while a study of pollution could involve the application of their knowledge to 
environmental problems in the local community. 

Other ways of bridging the gap between examination syllabuses and science in the 
real world include inviting local people to come to the school (to give talks or explain 
their jobs) and organising trips (for example to the site of a local industry or an area of 
ecological or geological interest). You will have to manage such activities carefully, but 
they are a good way of establishing school and community links. 

Such experiences increase both students’ motivation and their understanding of the 
role of science in their lives, so while using the local environment is not something that 
you will do all the time, it is something that you should always consider when planning 
your teaching of a topic.

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 Science;

•  plan and carry out a teaching project exploiting the resources of the local 
environment.

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 8 in Beit Inan School in the West Bank. She was about to 
teach a topic about plants that included adaptations of leaves for photosynthesis and 
also included the distinction between monocotyledons and dicotyledons. 

She asked the students to collect leaves from three different plants on their way to 
school the next day. She asked them to try to bring one example of a grass, one broad 
leaf from a tree, shrub or flower, and one that they thought showed unusual features.
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Local plants can provide a link between the real world and the classroom.

Raghda began the lesson the next day with a short question-and-answer session to 
remind students of the role of leaves in photosynthesis. She then asked them to work 
in pairs and to look at the broad leaves they had brought and to identify at least four 
ways in which they were adapted for photosynthesis. 

After a few minutes, she collected answers from different pairs and wrote them on the 
board. These included the following:

Leaves are flat with a large surface area to allow for maximum 
absorption of light.

She then asked students to write similar sentences for the other characteristics they 
had listed. 

They found it difficult to explain why leaves are darker on the upper surface, so Raghda 
used a diagram in the book to show that chloroplasts were concentrated in the 
palisade layer on the upper side of the leaf and explained their role in light absorption.

Raghda then explained how the first characteristic was an adaptation for 
photosynthesis and wrote the following sentence on the board:

•  flat with a large surface area;
•  network of veins;
•  colour is green;
•  upper surface is darker than lower surface;
•  thin.
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Using locally available specimens stimulates the students’ interest.

Raghda now asked the class to compare the grass leaf to the broad leaf. Again, she 
asked them to work in pairs to note the differences. While they were doing this, she 
replaced the water in the beaker with new hot water and asked them to put the grass 
in the water. Raghda listed the differences they noted on the board, including the fact 
that the experiment indicated that stomata on the grass were not restricted to the 
lower surface and asked students to also note this in their workbooks. She then told 
them grasses were examples of monocotyledonous plants, while the broad leaf was a 
dicotyledon. Together they compared their list to the features of these groups given in 
the textbook. 

Finally, Raghda told her students that while the leaves they had looked at were 
typical of these two groups, leaves often showed variation that was related to their 
environment or way of life. She asked them to look at the third leaf they had collected 
and to describe how it was different to these typical leaves. She invited some students 
to show their leaves to the class, describing the distinctive features and trying to give 
reasons for these differences. They included leaves adapted to reduce water loss and 
protect the plant from grazing as well as some variegated leaves. 

She then asked pairs to join to form groups of four. One student from each group 
collected a glass beaker and Raghda poured hot water from a kettle into each beaker. 
She asked the students to place the broad leaf in the water, to observe carefully and 
to try to explain their observations. Some students noticed immediately that bubbles 
of air came out of the lower surface of the leaves, while Raghda had to guide other 
students to make this observation. She tried to do this by asking them to look more 
carefully at the leaves rather than telling them what they should see. They found it 
difficult to explain this observation until one student suggested that it seemed as 
though there were holes on the underside of the leaf, after which another showed the 
stomata in the diagram and pointed out that these were required for gas exchange.
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Comment
By using locally available specimens and asking students to collect their own 
examples, Raghda stimulated and interested the students by linking the subject 
content in the textbook to their own environment. She also encouraged them to act 
like scientists, by making simple observations and trying to explain the significance of 
these observations. While most of these activities were aimed at illustrating specific 
aspects of the syllabus content, the final activity was quite open-ended. Raghda hoped 
that this might help students to appreciate the variety in their local flora and possibly 
stimulate an interest in the natural world.

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? 

Activity 3

Take a walk around your school and/or the local area and note how you could 
use the local physical environment in your teaching in the coming month. For 
example, you might want the students to be able to go out and collect examples 
of arthropod groups, take measurements of effort distance and load distance 
of simple machines, make a list of energy resources in the community, compare 
two habitats or note examples of rock types or other materials used in buildings. 

Select the area of the Science 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. Consider what you want the students to learn and which aspect(s) 
of the environment would be best to use for this. Think about the following 
questions:

•  How much time will I need for this outdoor activity?
•  Shall I ask the Head Teacher/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 Head Teacher/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?
•  How do I show that this activity links to the work in the textbook?
•  How will I evaluate the students’ learning?

In addition to these questions, you should think about what preparation you 
need to do before you plan your lessons. For any of the examples of lesson 
topics given above, you would have to check that there are sufficient examples 
available and gain some familiarity with the range of types. Note that it may 
not be essential for you to recognise and identify every species or type of rock. 
Students should have confidence that you have a good knowledge of the 
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subject. However, they should know that only a research scientist specialising in 
that area of study would be able to identify all the arthropods or plant species 
found in an area. 

Next, write your lesson plan so that you can see how long the lesson will take 
and how to prepare the students. Your planning should reflect your thinking 
about how you will manage the students going outside, referring to the 
planning questions above. 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? What will the students do 
when they are outside? Do they need to record things and, if so, how will they 
do this? How will you use what they have done outside to assist their learning?

Next, 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 the SBTD II programme. Share 
your experiences. Were all the students fully engaged? Did the lesson go to 
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 they 
can provide a rich resource to use in your teaching. They may be able to come to the 
school or it may be possible to arrange a visit to their workplace to see the laboratory, 
health facility or industrial site in which they work. While it is important that their 
experience is relevant to the Science syllabus, they do not necessarily have to be 
science professionals themselves. Students may learn a lot from a short visit to a local 
bakery or a perfumery where the relevance of the principles of the use of yeast in food 
production or distillation could be explained. However, a talk from someone who has 
a higher qualification in a science field may not only add interest to the topic being 
studied, but may also motivate the students to emulate the speaker, particularly if the 
speaker themselves had been a student in UNWRA schools.

It is important, however, that the speaker is well briefed, and that any visit to a place of 
work is well planned. It is essential that you visit the place beforehand so that you can 
plan accordingly.  
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Guest speakers can help to enliven subjects and raise students’ interest.

Now read Anwar’s story of how he asked a local doctor to come in to support his 
teaching about cardiovascular disease.

Case Study 4
Anwar was teaching a Grade 9 class at Khan Younis Boys’ Preparatory School in Gaza. 

Anwar arranged with his School Principal to ask a doctor he knew to come to support 
his teaching about cardiovascular disease. Before the visit, Anwar asked the doctor 
if he would speak about cardiovascular disease, focusing on causes, risk factors, 
effects and treatment. In addition, he asked him to demonstrate the use of the 
sphygmomanometer. Anwar also gave the doctor photocopies of the relevant chapter 
from the textbook, so that he knew the level of content that was required. He told 
the students about the visit and asked them to think of questions they could ask the 
doctor.

The students were fascinated by the doctor’s talk and the demonstration of the 
sphygmomanometer. Their questions showed that they had prepared for the visit 
by reading their textbooks, but also that they understood the relevance of the topic 
to themselves and their families. They also asked about the doctor’s own education 
and why he had taken up this career. The doctor was impressed with their interest 
and the level of their knowledge. Two of the students got the chance to use the 
sphygmomanometer themselves. 

At the start of the next lesson, Anwar divided the class into groups of five. He gave 
each group a set of cards on which he had written a series of statements.

Healthy arteries have a smooth lining.

They let blood flow through freely.

But saturated animal fats like cholesterol can stick to the walls.
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List of statements that Anwar cut into cards for the sequencing activity on infarctions.

 He asked the groups of students to work together to put these statements in order. 
As they did this, Anwar went round the room listening to their discussions. After about 
five minutes, he interrupted them to show a short video about infarction 
(https://www.youtube.com/watch?v=MHgfeJJRyKw#t=105). 

He explained that they could continue to sort the cards as they watched the video. 
Since the video was silent, he was able to give a short commentary to explain what the 
students were watching. 

Once the video was finished, he allowed them five more minutes to sequence the 
cards. On this occasion, Anwar gave enough help to make sure the groups completed 
the task successfully.

He followed this by asking his students to work in small groups to produce a poster 
giving advice to people on how to avoid infarctions.

The response of the students to the task showed that they had understood key 
information from the doctor’s talk, but – just as importantly – Anwar felt they had been 
motivated and inspired by the idea that they might have the chance to follow in his 
footsteps. 

Comment
Anwar’s class were obviously excited and interested when they had a visitor to their 
class from the local community. It not only brought the topic to life, showing its 
relevance to their own community, but also provided motivation by reminding them 
of the importance of their studies for future careers. Anwar had facilitated the success 
of the visit, by briefing both the visitor and the students beforehand and by ensuring 
that the next lesson enabled the students to build on what they had learned during 
the visit. 

What do you think about the task Anwar gave the students during the video? The 
type of task where students carry out an activity while listening to a video or teachers’ 
explanation is called ‘active listening’. Language teachers use active listening quite 
often. You might like to discuss their purpose with a colleague who teaches English. 

This hardens to form a deposit called plaque.

This can narrow the artery, slowing down the flow of the blood. 

Platelets may also stick to the walls, so that blood clots form.

This narrows the blood vessel further, increasing blood pressure.

If the narrow blood vessel is part of the coronary artery, blood flow to the cardiac muscle is 
decreased.

The cardiac muscle in that area receives less oxygen.

So, the muscle tissue dies and the cardiac cycle is disturbed.

If the damage to the muscle is severe, the person can suffer a heart attack. 
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Although it had taken time to set up the visit, Anwar thought the effort was 
worthwhile. Among the benefits he saw within his class were increased interest, 
motivation and concentration. 

The local environment can also be a very useful resource. As you saw in Case Study 
3, it can provide materials that can be used in the classroom. It can also be used as 
the classroom or extension of the classroom by bringing the students out to study 
geological features, to carry out particular exercises such as sampling and estimating 
plant populations, or to look at examples of corrosion or simple machines, such as 
pulleys or levers.

The next Case Study builds on these ideas. It shows how another teacher, Said, used 
the local environment to develop students’ higher order thinking skills (HOTS) by 
asking them to apply what they had been taught to observations they made in the 
local environment. 

Using the outside environment needs careful planning. You need to be clear about 
what the students will learn and also take account of the health and safety needs of 
the students. You may need to inform the Head Teacher/School Principal and parents 
that you are taking the students out. You may need other adults to help and you will 
have to provide clear guidance to the students about what you expect from them in 
terms of behaving sensibly and respecting the environment or any people they see 
or meet. However, with careful planning, safety considerations and forethought, any 
environment can be used.

As you read Case Study 5, note how Said plans and involves the students in discussions 
and gives them the opportunity to apply their knowledge to an unfamiliar situation.

Case Study 5
Said’s classroom was on the side of a hill. Just outside the school grounds was a large 
rocky outcrop. He spent some time looking around the area and found there appeared 
to be at least four different types of rocks. The strata were very clear and there was also 
some folding. 

Said had been teaching about sedimentary rocks. Students had used the textbook to 
find out how sedimentary rocks form and had discussed some of the different types of 
sedimentary rocks. Said told his students they would be visiting the outcrop to look for 
different types of sedimentary rocks and sedimentary features, such as layering, fossils, 
folding, faults and cross bedding.

He divided the students into groups of five and gave each group a hand lens, a small 
dropper bottle of dilute acid, an iron nail, a plastic bag and a ruler. Said also took a 
small camera, a plastic bag and a small hammer. 

When they arrived at the site, Said asked them to spend five minutes looking at the 
outcrop. He told them to look for any obvious differences between the rocks, the 
thicknesses of different strata and any of the sedimentary features they had discussed 
in class. 
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He gathered the students around him and discussed their initial observations. They 
had noted the different colours and thicknesses of the strata and the folding.

Said then pointed out the four main rock types he had seen before. He did not identify 
them or give detailed descriptions, but named them A, B, C and D, in order from the 
bottom to the top. Three of these rocks were safe to get to, but one was high up. 
However, one of the students pointed out a boulder made of this rock that had fallen 
from the outcrop. 

Said then gave a worksheet to each group. On the sheet was a table with space to 
make observations on each of the four rock types:

Rock Colour Fossils 
present?

Does it 
fizz with 
dilute 
acid?

Hardness – can 
you scratch it with 
your fingernail or 
an iron nail?

Particle size – small 
pebbles, sand 
grains or grains too 
small to see?

A
B
C
D

Table for observations of sedimentary rocks.

Said also asked the students to sketch the outcrop, showing any folding, the main rock 
layers and the soil at the top of the outcrop. He told them they should not try to show 
details of the rocks, but should show the relative thickness of the different layers.

As they worked, Said went round the groups checking their observations and sketches, 
but also prompting the students to think how the various rocks might have formed 
and to explain the features they had noted. He also used the hammer and bag to 
collect specimens of the main rock types himself. The students worked sensibly and 
showed an interest in what they were seeing, but the levels of excitement grew when 
one group found some fossil shells in one of the rocks. This made others look more 
carefully and some of them found similar fossils. Then one group asked Said to look at 
a place where the layers seemed to be crooked and asked him if this was a fault. This 
feature was not clear, but Said called the other students round and they agreed that 
this was probably a small fault associated with the folding seen in the area. When they 
returned to the classroom, Said asked the students to keep their notes and drawings to 
use next lesson.
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Developing students’ empathy with their local area can have a wide range of positive effects.

In the next lesson, Said asked groups to look at their notes and sketches and to begin 
to explain their observations. He gave them an example, by suggesting that the fact 
that layer C was very big indicated that this rock was deposited over a long period 
of time. One student asked if an alternative explanation might be that the sediment 
was deposited more quickly than the others. Said congratulated him on his idea and 
used this to talk about the way that geologists had to consider alternative possibilities 
before drawing conclusions.

After time for discussion in their groups, Said asked the groups, in turn, to describe and 
try to explain observations they had made. He noted their explanations on the board. 
By the end of the lesson, the class were amazed by how much they had learned about 
the history of the rocks in the outcrop.

Comment
You can imagine how this visit motivated the students by relating the generalised 
facts they had learned about sedimentary rocks to a specific area close to the school 
and to the story of how those rocks had formed. Said also hoped that the activity had 
given the students an insight into how scientists studying rocks worked, gradually 
putting together different pieces of evidence to build a picture of the geological history 
of an area. Said also gained satisfaction from the fact that he had increased his own 
knowledge of the area and was keen to share this with his colleagues in the Science 
department.

There are many ways that Said’s type of initiative could be replicated by schools 
in different environments or by teachers teaching different topics in the Science 
curriculum. Are you using the local environment in this way? If you are, can you think 
of ways of making the experience even more educationally challenging for your 
students? If you are not, how could you develop and use aspects of the environment of 
your school?
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Developing students’ empathy with their local area can have wider reaching positive 
effects than just their education. They will begin to see the richness around them, 
which often goes unnoticed in the daily rush of going to school, doing chores and 
trying to feed families.

Using the environment should not be ‘tokenistic’ that is, just used to say you have 
been in the environment. It is important that the environment is used because it is the 
best way to help students develop their understanding, and that students build up an 
understanding of all its dimensions over time and at the same time build up empathy 
with their local area.

This programme is about teacher and school development. The last Activity in this Unit 
asks you to work with any other Science 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 local environment and community to make teaching more 
active and interesting. Draw a grid like the example below, listing the Science 
topics you will be teaching to the various grades over the next semester. Then 
complete the grid by listing the local resources that you could use and how you 
could use them. 

Here are the first few rows of a table produced by a group of teachers in 
Lebanon: 

Topic Grade Local 
resource Nature of use

Physics – Light 8 The sun Investigation into shadows
Physics – Velocity 8 Sports field Measuring time as students run 200 

metres. Turning measurements into a 
distance-time graph.

Physics – Pressure 7 Cars in car 
park

Using a pump to inflate tyres – 
demonstration of units of pressure.

Chemistry – Acids 
and bases

8 Household 
acids and 
bases

Use for testing with indicators.

Life science – Plant 
reproduction 

7 Flowers Students collect flowers for 
dissection and identification of parts.

Ideas for using the local environment as part of the Science curriculum.

In the future, you and other teachers could use these ideas to draw up a year-long 
plan. This would be a constant reminder of the wealth of resources available in the 
local environment and how they could be used effectively.
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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 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. These, of course, are only 
examples. Not every school will have a doctor able to come in to school as Anwar did 
in Case Study 4; not all schools will have a rocky outcrop close by as Said had in Case 
Study 5. But the final Activity should have stimulated you to think about a range of 
ways that you can make use of your local environment in the teaching of Science.

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, 
they have to think about the key 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 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 Science 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 furniture 
of course varies according to the size of the class you are to teach and the age of your 
students. But the way the tables are arranged will also send messages to the students 
about what to expect during lessons.

A traditional classroom arrangement leads to a more teacher-centred approach.
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You may think that a classroom or laboratory 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 limits interaction between students.

Alternatively a classroom or laboratory may have tables spread around the room or put 
together in groups. This type of arrangement may be much more suitable for group 
activities or practical work and may allow for changes in groupings to be made more 
easily.

Putting groups around tables is a convenient way of organising practical work.

There are some classrooms or laboratories where the space is so limited or the desks 
are fixed or so heavy that it is difficult to change the basic layout, while the possible 
arrangements in a laboratory may also be affected by the location of taps or a gas 
supply. In those contexts, however, it is important to think about ways that students 
can still interact. In Unit 1 we talked about pair work and how pairs can usually be 
easily turned into fours. 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.
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Activity 5

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 learning environment. When you have 
completed this Unit, look again at the list and reflect on any ways you might like 
to amend it.

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 had been created from 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. 

The Case Study below shows how one teacher tries to enhance his classroom 
environment.

Case Study 6
Ahmad joined Sammou School in Lebanon as a Chemistry teacher. When he came 
to the school, a couple of days before the students arrived at the start of the year, he 
found that he had quite a well-equipped laboratory, but the walls were bare, there 
were no displays and equipment was hidden from sight in unlabelled cupboards. 
Ahmad decided to make some small changes immediately and to make further 
changes over time.

First he cut some card up to make small labels. He then used these to label all the 
cupboards that contained equipment that he expected students to use on a regular 
basis, such as test tubes and beakers. He wanted students to be able to get these 
themselves and felt that the labelling would help them to do this more easily. 

He then looked at his timetable and saw that he would be teaching a Grade 7 class 
who would be unfamiliar with laboratory equipment and also a Grade 8 class who 
would be learning about atomic structure and the periodic table.

In his first lesson with the Grade 7 class, he decided to begin with an activity to help 
them become familiar with some apparatus. He made a set of large cards with the 
names and diagrams of ten pieces of equipment he thought they would use most 
often. In turn, he went through the list and asked students to look for the name on the 
cupboards. When a student saw the name he asked them to bring the apparatus to 
the front. On one occasion a student was wrong, as some cupboards contained more 
than one type of equipment. When that happened, Ahmad asked him to look at the 
diagram more carefully and to try again. Ahmad then asked the students how they 
thought the different pieces of equipment could be used and was pleased that they 
already knew how some of the equipment could be used. 
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He then used the textbook to show pictures of how the equipment would be used in 
experiments later in the year. Finally, he distributed the cards, so that each group of 
three or four students had one card between them. He asked them to write a short 
description of how each piece of apparatus could be used under the picture. After the 
lesson, he stuck these pictures in one corner of the room as a display.

After teaching the Grade 8 class about atomic structure, Ahmad introduced the 
periodic table. At the end of this lesson, he gave each student a piece of A4 paper and 
told them that for homework they had one week to produce a small poster giving 
information about one element from the periodic table. He gave each student a 
different element. He chose the first 20 elements in the periodic table, as well as some 
other important elements, including transition metals such as iron and copper.

Ahmad asked them to include the following basic information on their poster: 
•  name and symbol of element; 
•  atomic number and atomic mass; 
•  group of the periodic table (or to state ‘transition metal’). 

He also asked them to give more information under these headings: ‘Properties’, ‘Uses’, 
‘Important compounds’. He encouraged his students to try to include a picture or 
drawing of the element or one of its uses. Then he reminded them that the school 
library and the internet would help them to find information and gave them a useful 
link to get them started: http://www.rsc.org/periodic-table

The following week, Ahmad collected the students’ posters and discussed how they 
should be displayed. His students were keen that they should be arranged on the wall 
as they were in the periodic table and four volunteered to help make the display after 
school. 

Comment
Displaying and presenting work is an important part of the learning and teaching 
process. Not only does it motivate and encourage the students whose work is 
displayed, but the displays can consolidate learning and provide a stimulus for 
discussion during lessons and break periods. Ahmad, for example, had a resource that 
he could refer to in later lessons when he discussed atomic structure and the periodic 
table. In addition, he noticed that while many of his students had difficulties when 
writing in English, they very rarely misspelled the names of the elements that were on 
the posters. 

Displays make a classroom more attractive, but their purpose is more than just 
aesthetic. Displaying and presenting work helps students learn. It also boosts self-
esteem, a very important component of successful learning.
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Displaying and presenting work is an important part of the learning and teaching process.

Activity 6
Choose an area of the curriculum you are teaching where different groups of 
students can research information about a range of related topics (for example 
pollution, energy sources, uses of metals or adaptations to environment) or 
carry out practical work investigating the effect of different factors (for example 
length, thickness and type of wire affecting resistance, or concentration, 
temperature or surface area affecting rate of reaction).

Divide the class into groups. You may decide to allocate an aspect of the topic 
to each group or allow them to choose the area they wish to investigate. If 
necessary, more than one group may do the same aspect of the work.  

Tell the students they will present their work to their classmates. They should 
produce a poster that they will explain to the rest of the class before it is 
displayed on the classroom wall. If more than one group is covering the same 
topic, you may choose to divide the class into two for the presentations. This will 
reduce the time for presentations and will mean that students do not listen to 
more than one presentation on the same subject.

After the lesson, reflect on your experience and answer the following questions:
•  How well did the lesson go? How do you know this?
•  Were the students more motivated?
•  Did the display encourage the students to look at the work and talk about 

their ideas?
•  What do you think you achieved by implementing such an activity?
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Comment
Displays and presentations may be based on models or improvised apparatus the 
students have made, but whatever form the 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 it is also important so that they gain 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 to your displays so that 
they are constantly changing and students are always interested. Making displays 
interactive is another way to make your classroom a stimulating place to be. You could 
put out samples of natural objects without their names and ask students to guess what 
they are and write down their answers. Later, check to see how well they did.

You might have a table to display objects students bring in with some information 
about each object, or it could be a display that shows how an object is made or works. 
The display could ask the reader questions about what they have read or seen to 
reinforce learning, or it could ask the reader to bring in more samples. Any display 
could ask the reader to add their own contribution to the display or ask them about 
ways they could use or develop it. This ensures the students are more actively involved 
in the display rather than just saying how nice it was.

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. Displays can be purely 
decorative, making the classroom brighter and a more conducive environment to 
learn, and this is a valid use of displays. But they can also be used as supplementary 
teaching aids that will enrich, reinforce and extend learning. For example, if studying 
the solar system, a display of pictures and information could extend students’ 
knowledge.

Some display material may be longer lasting, for example safety rules, diagrams of 
key pieces of laboratory apparatus or a list of important formulae. The value of these 
more permanent displays is that students can refer to them at any time when they are 
struggling for the required information. 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.
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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?

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 7

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 objects or 
pictures 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 contains pictures and specimens showing how 
organisms are adapted to their environment, you might first ask the students 
anything they know about the organisms. Among other things, they are likely 
to tell you the organism’s name and where they think it lives. This can lead to 
discussion of what the organism’s habitat is like and of other organisms that 
interact with it. From this, you can discuss the adaptations of the organism 
to its mode of life and bring out the idea that adaptations can be structural, 
physiological or behavioural.

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

Displaying of students’ work can motivate them and enhance their learning.

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 towards the place in which 
they learn. 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.
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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 Science teacher, you have a responsibility to keep up to date about new ideas 
about Science 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.

Modern technology will impact more and more on the classroom.

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 Science 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 
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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.

Many recent studies of how people learn have focused on the need to develop good 
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 Science teacher. 

Teacher Development Outcomes
By the end of this Unit, you will have 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 enhancing your professional 
practice.
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Case Study 7
Rana had been teaching Science at Wadi Al-Rayyan Girls School in Jordan for three 
years. Having graduated in Biology, she knew that her skills in teaching physics 
were not as equally as good as her skills of teaching Biology. For this reason she had 
to follow the textbook very closely when teaching Physics topics. she heard other 
teachers talking about activities in electricity that she had not yet attempted with her 
class. 

Muna, a Physics teacher, was Rana’s friend. At the beginning of a holiday, Rana shared 
with Muna her concerns about her teaching of electricity. She told Muna that she was 
working through the textbook with her classes, but she knew some students were 
falling behind and many of the others did not seem to enjoy electricity as much as 
other topics. She was not sure what she could do beyond the textbook that would help 
these students to understand the concepts being covered. 

The two friends talked things through. Muna, who had tried many different ways 
of engaging students in electricity, gave three suggestions about how Rana could 
develop her practice in this area:

•  First, she suggested that Rana came to observe some of her lessons to look at 
different aspects of her electricity 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, practical work or small-group discussions. They 
agreed that when school started again they would discuss their ideas with the 
School Principal.

•  Second, Muna said that she had developed some extension work cards for use with 
circuits. She used these with groups who had set up simple circuits quickly. While 
those students worked on the extension tasks, she was able to spend more time 
with the students who were falling behind. Muna said she would lend the cards to 
Rana to look through during the holidays.

•  Third, Muna said that she had found that the Institute of Physics website           
(www.iop.org) had helped her with ideas and ways to organise practical sessions. 
She thought Rana might like to look at this site while planning her lessons.

Comment
Learning from one another is an essential part of your ongoing professional 
development. In the Case Study, Rana and Muna 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. 

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 
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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. 

Rana and Muna’s way of working in Case Study 7 shows the beginnings of building 
up a ‘community of practice’. By extending and supporting such ways of working, the 
School Principal can assist the growth of reflective practice in school. Such an open 
and supportive climate can only benefit both teachers and students.

Learning communities also extend beyond the school. We often talk of how important 
the wider networks of support can be. In fact, Muna’s work cards had been developed 
in a workshop on teaching gifted and talented students that she had attended three 
years earlier. Both Muna and Rana 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.

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

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

Activity 8
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 Science 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.
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•  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 
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 handle 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 teacher knows how to pace a lesson or 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 class well.
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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 below.

The cycle of reflection.

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 SBTD II programme.
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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’ 
pedagogic knowledge. By this, they mean teachers’ knowledge about the practice of 
teaching. They represent this in overlapping circles. Look at the diagram below.

A teacher’s professional knowledge is a combination of their professional, pedagogical  and school 
based knowledge.

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. If you did higher-level studies in Biology (at, for example, a 
university) you will have acquired knowledge way beyond that taught in Grades 7–12. 

That 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’. For 
example, it may be sensible to introduce enzymes purely in the context of digestion, 
ignoring their importance in other physiological processes or to describe them as 
chemicals that help the break-up of large molecules, but it would be inappropriate 
to describe them being ‘killed’ by high temperatures as that would lead to the 
misconception that they are living.

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? 



42

This is particularly true of Science teachers who have higher-level qualifications in one 
Science subject, such as Chemistry, but are required to teach Physics or Biology topics 
to Grades 7–9. 

As a teacher thinks about school 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 you can tell to illustrate a point, such as a report from a newspaper about 
water pollution;

•  analogies, such as using fruits of different size to illustrate the position and relative 
size of the planets;

•  ways of using pair work, such as playing word games in pairs to develop scientific 
vocabulary;

•  different types of explanation, such as using charts or a slide show to explain the 
stages in cell division;

•  different kinds of questioning techniques, such as using open-ended questions 
(for example ‘What do you think?’) to find out what students already know about a 
topic;

•  different ways of organising activities to enhance learning, such as using a 
sequencing activity to provide a focus for group discussion about a chemical or 
biological process.

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 8 and 9.

Case Study 8
Basem has been teaching Science to Grade 7 for two years at Deir Albalah Boys’ School 
in Gaza. Last year, Basem developed a file to record his practices in implementing the 
curriculum. He organised the units for each semester, planned his lessons and wrote 
his own 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, Basem went through his file and found the following 
notes for the Grade 7 curriculum.

For the first unit, which was on ‘States of matter and particles’, he had written in his 
notebook: 
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1. Prepared exhibition of objects and pictures of materials in 
three states. Included some that are difficult to classify 
e.g. sand and toothpaste.

2. Used cards with statements about solids, liquids and gases. 
Some described properties of solids, liquids and gases. 
Others described the arrangements of particles. Group 
work; students classified them. This helped me to identify 
students’ levels of knowledge and understanding.

3. Did role play, using students as particles. Different groups 
acted out arrangements of particles in solids, liquids and 
gases. Got them to ‘change state’.

4. Next year remember to give students experiences that show 
that air is a real substance. I found that quite a number 
didn’t seem to have understood this from their Grade 4–6 
Science. Could I make a ‘circus of experiments to show 
this? E.g. syringes of air; pouring air from one container to 
another; paper at the bottom of a glass stays dry when glass 
is put upside-down into water; warming a flask with hands.

5. Had difficulty with experiment showing air has mass, by 
weighing deflated and inflated volleyball. Is there a better way 
of doing this? Could I use a video?

Basem’s thoughts on his teaching practice, recorded in his file.

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

1. Activity for students to read about Ibn Alhaitham, Arab 
scientist born in 965, in order to explore his ideas about 
light.

2. Next time – allow more time for them to read this in their 
groups before discussing so they all know what they are 
talking about

3. Borrow protractors from Maths teacher to measure angles 
of incidence and reflection.

4. Remember – don’t tell students the law of reflection before 
they do the practical work. Allow them to ‘discover’ it for 
themselves.

5. Collect tin cans so students can make pinhole cameras.
6. Introduce the range of images produced by concave and 

convex mirrors by allowing students to look at their own 
reflections in spoons.

Basem’s listing of  succesful activities that could be used in his teaching.



44

Having looked at these notes, Basem made three lists drawn from his file that included 
the suggestions he made last year. One was a list of topics that he needed to read 
more about to enrich and broaden his own knowledge. The second was a list of ways 
in which he could improve his teaching of topics in the syllabus. This included new or 
improved experiments, tasks, analogies, questions and explanations. 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, Basem 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 
Basem, your experiences of working through this programme. Alongside this you 
will have a Portfolio, which will be a formal record of your having participated in the 
programme. This 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 SBTD II 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 jotting down 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. As you become more experienced in knowing-in-action, reflection-in-action and 
reflection-on-action, you will find that your students are much more involved in their 
lessons and that they are making better progress in their understanding.

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 9
Sarah, a teacher of Physical Science, had finished at university and started working at 
Jerusalem Girls’ School. 

She was assigned to teach Physical Science for Grades 7 and 8. Her friend Zaina had 
taught these grades the previous year and they exchanged ideas about the strategies 
to be used. Zaina showed her a file she had created during the year:

Class Topic Resources Strategies
Grade 7 Energy and 

chemical 
reactions

Paper, matches, 
heatproof mat, 
laptop, video 
of endothermic 
reaction producing 
ice downloaded 
from http://www.
youtube.com/
watch?v=GQkJI-
Nq3Os

Demonstration of 
exothermic reaction.
Video of endothermic 
reaction.

Thermometers, 
plastic cups, 
dilute HCl, 
magnesium ribbon, 
Sodium hydrogen 
carbonate, 
anhydrous copper 
sulphate, water, 
sodium hydroxide 
solution.

Group practical 
measuring 
temperature change 
in four reactions.
HCl + Mg
NaHCO3 +HCl
CuSO4 + H2O
HCl + NaOH
Classify as 
exothermic or 
endothermic.

Magnesium 
ribbon, matches, 
spirit burner , 
multimeter, dil. 
HCl, copper 
and zinc strips, 
connecting wires

Demonstrations: 
release of light and 
electrical energy 
from chemical 
reactions.

Pair work – devising 
a plan to find 
the combination 
of metals that 
produces the highest 
voltage. Introduction 
should highlight 
the need for ‘fair 
testing’.
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Gap-fill activity, 
summarising key 
points about energy 
exchange in chemical 
reactions.

Grade 8 Conduction 
of heat

Skewer, candle wax, 
spirit burner, pins

Demonstration of 
conduction

Pictures of 
conductors and 
insulators in the 
home

Students construct 
table listing 
conductors and 
insulators in the home. 
Headings – Object, 
Material, Conductor or 
Insulator, Purpose

Pebbles – 
representing heat 
energy

Role play using 
students to model 
conduction.

Candle wax, clocks, 
spirit burner, block 
of wood to support 
metals, strips of 
copper, iron and 
aluminium.

Group experiment to 
compare conduction in 
three metals.

A page from Zaina’s file.

As she worked through the year, Zaina had made a note of the resources and strategies 
she had used. One example Zaina pointed out to Sarah was how she used group work 
for the first time with her Grade 8 class. She had not thought how to organise the 
groups clearly enough so groups were of different sizes and there was crowding at the 
front when the students were told to get the materials. Her notes said that next time 
she should spread the materials out more, make lists of each group and make the first 
name the group leader. She would then 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, before 
telling the leader to collect the apparatus and materials.

As she also kept copies of her resources in the file (or a note of where they could be 
found) she said it was much easier and quicker to locate them when she needed them. 
Zaina said Sarah could borrow her file. Sarah thanked her, saying that she would add to 
it so that they would both have an even richer resource for teaching Grades 7 and 8 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 
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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 a lesson becomes easier the 
more you do it, and helps you to always think of your students’ needs.

Keeping notes about your experiences will help you develop your ideas and ensure a record of 
activities and practices that work.

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 9

If possible, do this Activity with another Science 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 
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teach the subject matter in the syllabus with real confidence. Could you work 
with other Science 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 diagram.

Now think about the school knowledge you will need to ensure that you can 
make the subject matter accessible to students at this grade. Which aspects 
of the topic will require the use of analogies, everyday examples or concrete 
experiences to stimulate their interest and enable students to understand the 
key concepts in the syllabus? How can you get ideas to help you to do this and 
to enhance the students’ learning of the subject matter? You may feel that in 
addition to using the books you used to consolidate your subject knowledge, 
you will need to access web-based material. 

Finally, make a list of the different pedagogic strategies and approaches that you 
would like to use in your teaching. Try to select approaches that not only help 
students to build their knowledge and understanding of scientific concepts, but 
also help them to develop a scientific attitude and a range of skills. 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.

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

Comment
Teachers usually have a rich repertoire of teaching ideas and pedagogic strategies. You 
probably 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.
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Observation and feedback are powerful tools for improving teacher 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’.

Summary
In this Unit we have thought about professional development and your own 
professional development as a Science 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. 








