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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 2: Learning-focused 
classroom practices
Unit 5: Expectations as the key to effective teaching and learning
Research has shown that how a teacher perceives a student as a learner can have very 
significant impact on that student’s success as a learner, both negatively and positively. 
This Unit explores how to develop a supportive environment and encourages the use 
of more positive ways of interaction within the classroom, such as using praise and 
encouragement that is appropriate to each student’s stage of development. It stresses 
the importance of keeping an open mind rather than closing a student’s options by 
being prejudiced against them because, for example, they come from a certain part of 
town, are from a certain family or look a certain way.

Units 6–7: Building successful communities of learning: the 
development of active class and group teaching strategies (double 
Unit)
This double Unit explores different strategies to help students participate more 
actively in their learning. The emphasis is on building a supportive environment 
where students can feel safe in taking risks in their learning and are not ridiculed if 
they do not understand. Using group work in different ways in the Science classroom 
to engage the students intellectually, socially and emotionally is a major focus of this 
Unit.

Unit 8: Celebrating learning success
Celebrating students’ success in learning can have a significant impact on their 
perception of themselves as learners and make the difference between success and 
failure. The Unit explores how talking with students about their Science work and 
displaying it, as well as helping them develop their skills of learning, solving problems 
and participating in discussions, will help build confidence and self-esteem. 
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Module 2 Unit 5: Expectations as the key to effective 
teaching and learning
Introduction
When the team writing this Unit began thinking about the content, one of us, Saif, told 
the following story. When Saif was eight or nine years old, his father had changed jobs 
and he had to move to a new school. He did not know anyone. In the first week he sat 
next to a boy who was not very well behaved in class. At break he stayed with the boy 
and some of his friends from another class. The other boys began playing a game of 
throwing stones to try and hit each other’s feet. One of the stones hit a teacher. The 
whole group was taken to the Head Teacher and punished, including Saif who had not 
thrown any stones. To his horror, Saif then discovered that the teacher who had been 
hit was his Maths teacher. In his first Maths class, the teacher said, ‘I’m not having you 
two troublemakers sitting together,’ and Saif had to move to the front of the class. In 
the weeks that followed, the teacher was very critical of Saif’s work and his behaviour, 
even though Saif had done nothing wrong. This made Saif feel very unsure of himself 
in Maths. However, after two months, the teacher began to realise that Saif was quite 
good at Maths and always well behaved. And by then Saif had also found new friends!

Have you ever had a similar sort of experience? Although this story is about a younger 
student than those that you teach, it illustrates just how powerful expectations can 
be, even when the expectations are unfounded. Making judgements about someone’s 
potential based on just one experience can have limiting or exaggerated outcomes.

In this Unit we want you to think explicitly about your expectations. When you read the 
Case Studies, think about students you have taught or are teaching now. Do you think 
that your expectations of them may influence their capacity to learn and impact on 
their achievements and access to the Science curriculum? 

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

•  knowledge and awareness of the different ways in which teacher expectations can 
impact on student learning;

•  ability to reflect on, and implement strategies for improving, the success of 
students who are not reaching their potential in Science lessons.

What are factors affecting expectations?
Many factors influence our expectations of situations, people and events. Our previous 
experiences are a key factor, as are our beliefs and values. This is true of both our 
personal and our professional lives. As a teacher, your day-to-day decisions will be 
influenced by a range of factors. For example, research tells us that, all over the world, 
the following factors seem to influence teachers’ thinking about their students:

•  the student’s socio-economic background;
•  the student’s appearance (for example the way they are dressed);
•  the teacher’s experience with the student’s siblings;
•  gender (for example in some contexts boys are seen as more able in Physics than 

girls).
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Can you think of other factors that might influence how you respond to the students in 
your Science classes and the effect these may have had on your teaching?

Do expectations hold true?
The following two examples illustrate the power of teachers’ expectations on students’ 
attitudes to school. They briefly explore the findings of research undertaken in two 
different communities – one in Brazil and the other in Korea. 

A few years ago, educational researchers became interested in the ‘street children’ 
of Brazil. These were children who lived in slum areas or had no home at all. The 
researchers discovered that these children made very poor progress in school and 
performed particularly badly in Maths. They would sit solemnly at the back of the class 
and rarely participate. In the opinion of the teachers, the children’s poor background 
was responsible and they did not see how they could help them.

The research team then went to visit these children in their homes or on the streets 
where they lived. All were involved in buying and selling of some kind.
Many of them were able to mentally calculate currency exchanges for a variety of 
South American currencies. The researchers found these children engaging very 
successfully in complex mental arithmetic, way beyond the level expected in the 
school curriculum. When the team talked this through with the children, they 
discovered that they were using highly effective problem-solving techniques but of a 
very unusual kind. Such techniques were not part of the school Maths syllabus at all! 
But there is always more than one way to solve a problem and this could have been 
a starting point for the teacher to involve the children in the class by acknowledging 
their unique way of solving the problems set. This could also help all the children 
think of different ways to solve the same problem. In this way, the street children 
would feel much more part of the school and gradually be encouraged to participate 
more fully and actually have their potential realised. In the school context, therefore, 
expectations of achievement in Maths for these children were low, and that was borne 
out by subsequent school level attainment. Yet, in another context, they were superb 
mathematicians!

Educational researchers have also looked at Korean students who migrated to other 
parts of the world in the latter part of the last century. Researchers have followed 
up groups of such students and observed how they have performed in school. The 
findings are very interesting. Students who migrated to Japan, where attitudes to and 
expectations of Korean students were very poor, did badly at school. Students who 
migrated to the west coast of the USA, where expectations of Asian students were very 
high, did very well in school. So, students from the same sorts of homes performed 
very unequally in two different settings. The researchers felt that teacher expectations 
were the key variable here.

The first Activity in this Unit asks you to think about your expectations of the students 
in one of your Science classes. 
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Activity 10

Think about a class that you began teaching relatively recently. Identify one 
student who you feel has limited potential to achieve in Science. 

•  What makes you come to this conclusion?
•  To what extent is this based on real evidence of their achievements? 
•  Are there factors affecting your expectations of this student?
•  Are there ways in which it would be possible to change your expectations of 

this student?

Over three or four lessons, make notes in your Programme Notebook about this 
student. Try to identify the tasks that this student seems able to do well and 
those that they seem to find difficult.

Share your thinking and ideas with teachers of other subjects. Do they share 
your expectations of this student? If not, what positive qualities of this student 
do they describe?

Think about what you have written and discussed in the light of the two 
pieces of research described above.  How does what you have read affect your 
expectations of this student? 

Next read Case Study 10, which describes the challenge faced by a School Principal 
who was concerned about the effect low teacher expectations were having on 
students at his school.

Case Study 10
Raji, the School Principal at a boys’ preparatory school in West Bank, was concerned 
about Omar, a boy in Grade 7. Omar was not doing very well across most subjects and 
would often arrive at school late. The boy was also very quiet in school and seemed to 
try not to be noticed.

One day, Raji was returning from a meeting mid-morning when he saw Omar sitting 
near some shops close to the school entrance. He took Omar into school and asked 
him why he was not in class. The conversation took quite a long time, but Raji 
discovered, with gentle questioning, that Omar was worried about his lessons. He 
was not reading well and he hated being asked questions he could not answer. Omar 
told Raji that he felt he was not as clever as the other students. He could not always 
understand the lesson but he found it hard to ask for help.
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Low self-esteem can lead to a negative attitude towards school.

Raji asked Omar about his interests. He found that Omar liked cars and knew a lot 
about them. He helped in a garage and was very knowledgeable about engines. Omar 
was also interested in flags. He said his aunty had given him a book about flags and he 
could say the names of the countries of all the flags Raji showed him. 

It was clear that Omar had abilities that were not evident in school and Raji felt that 
Omar could do much better. At the next teachers’ meeting, Raji took the opportunity to 
talk about how giving a class group or individual tasks could free teachers to give more 
support and encouragement to specific students or groups of students. He then asked 
Omar’s Maths and Arabic teachers to talk a little about how his literacy and numeracy 
skills could be supported across the curriculum. The Arabic teacher suggested that 
support for writing was crucial and highlighted the advice on improving fluency 
and comprehension in Tool 10 of the Inclusive Education Tool Kit. The Maths teacher 
suggested that he felt that individual support from both the teacher and peers would 
help. He said that it would be particularly helpful if this support was available as soon 
as Omar started to work on a problem, so that he could be helped to understand 
exactly what the problem meant and what was required to answer it.

Raji then asked Omar’s other teachers to think of ways that he could become more 
involved in class activities to build his self-confidence. The Science teacher said 
that Omar seemed to do well in practical work and that he would alter the groups 
for practical work, so that Omar worked with another student whose literacy and 
numeracy were of a high standard, but who lacked confidence when doing practical 
work. The Science teacher said he would have a quiet word with both of them, 
explaining why he was putting them together.



5Module 2: Unit 5

Appealing to the wider interests and skills of students increases engagement and shows that you 
have high expectations of them.

Over the next few weeks, Raji kept a special eye on Omar, who certainly seemed 
happier. His attendance and punctuality both improved. The Science teacher reported 
that the two boys were working well together and seemed to be becoming friends. 
He also told Raji that he was thinking about ways to draw on Omar’s knowledge next 
term when they were going to study a topic on car brakes and pistons.  At the first 
opportunity, Raji spoke to Omar’s mother and praised his work at school. She was very 
pleased to hear such positive comments about her son’s progress and Raji knew that 
she would tell her son.

Comment
To Omar, at first the school had little to offer and did not give him a feeling of 
confidence or self-worth, but instead reinforced his lack of confidence and decreased 
his self-esteem. Raji, however, believed that Omar could do better, and this was 
the motivation for him, as School Principal, to work on developing a more positive 
approach to schooling. During the meeting, Raji encouraged teachers to share 
strategies they could use to support Omar and other students. What could Raji do to 
facilitate the sharing of ideas after the meeting?   

The Science teacher planned to draw on Omar’s knowledge and interest in car engines 
for the benefit of the whole class. Can you think of ways that he might do this?

Think about the student you identified in Activity 10 and how you might provide 
more support to them. Refer to Module 6 for further examples of communication with 
parents. 
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How perceptions of ability affect teacher expectations
One issue that impacts on most school systems is how schools and teachers come 
to define ability. For much of the last century, the idea prevailed that ability was 
determined fairly early in a student’s life. Even when a student was very small, people 
might say things like ‘She’s a very bright student’ or ‘He is not very able’. There are also 
times when being part of a social or ethnic group creates negative stereotypes around 
students.

However, research now shows that intelligence is not formed at birth, but grows, given 
the right circumstances, throughout life. It is also known that intelligence is multi-
faceted. We do not have just one intelligence or ability, but many. But despite this, 
school systems in the past have often categorised students, formally or informally, in 
singular, general ways.

Psychologists are not sure just how different types of intelligences (such as 
mathematical, emotional or scientific) work and how they interrelate. The reason for 
this is that knowledge of the way the human brain works is still quite limited. What is 
known is that the brain is extremely powerful and complex. Think about the amazing 
things you can do, the way you acquired language, the ability of some people to 
converse in multiple languages, your capacity to store memories and recollections. The 
capacity of humans to think and speak has preoccupied philosophers and scientists 
throughout the ages. In recent years, advances in brain science, stimulated by new 
technological procedures such as brain scanning, have begun to give greater insight 
into how the brain operates.

The point being made here is that the complexity and power of the brain indicate 
the problems of trying to categorise students’ abilities. So it is important to keep your 
expectations of a student high, even if socio-economic or cultural factors appear to 
suggest something else. That is not to underestimate such factors. A student from a 
poor home may not have the resources (such as books or computers) that a student 
from a wealthy home may have, and this may impact on their learning, particularly 
when they are given homework. But it is important not to stereotype the student or be 
prejudiced about them throughout their schooling.

Teachers and schools have a very important task in helping students overcome 
disadvantages. Providing equitable forms of schooling can be very challenging. Just 
think about the expectations and prejudices that are found around people with 
disabilities. In the lifetime of many teachers, students with some kind of learning 
impairment (such as impaired hearing or sight) have sometimes been seen as less 
able. We will explore the variety of learning needs in our schools and strategies you 
can use to cater for those needs in more detail in Module 5. However, a desire to help 
all students maximise their achievement is a fundamental principle that underlies 
UNRWA’s approach to education and all the Modules in this programme are written 
with this principle in mind.  
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High expectations are critical for all students and give students greater confidence in their ability to 
achieve good results.

Social expectations can also influence the school achievement of boys and girls. 
In many societies, boys achieve more in Maths and Science because it is ‘expected’ 
of them. But in a number of school systems that is now changing. Girls are being 
encouraged to participate more in these subjects and boys are being encouraged 
more in literacy, traditionally seen as a stronger subject for girls.

Expectations as the key to effective teaching and learning
All the evidence suggests that, in the 21st century, it is possible to be much more 
confident about bringing nearly all students to a much higher level of learning 
than was thought possible in the 20th century. This will create social and economic 
opportunities for the individual student and for the wider community. This is more 
than an educational aspiration; it is fundamental to the human rights agenda, which is 
widely recognised today and particularly in the UNRWA educational programme. 

The expectations and pedagogic skill of teachers, therefore, become even more 
important.

Activity 11

Think about the classes you teach. Identify those students who might benefit 
from higher expectations about what they could achieve. How might you be 
able to transmit different expectations to them and their classmates? First, create 
a table in your Programme Notebook with three columns, like this:

Student Strategy Impact
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In the first column, write a short description of each of these chosen students. In 
the second column, write a description of the specific strategy you will try with 
each of these students. This might include your giving them a regular special 
word of encouragement, specific written encouragement when you mark their 
work, or planning some activities in class (for example making a wall display) 
where you can set these students a task that you are confident they will succeed 
in. Make sure you follow up their ideas with encouraging words, either privately 
or in front of the class. 

In the third column, once you have implemented your strategy, write a short 
description of the impact your intervention had on the students you tried to 
help.

Comment
You might also discuss this important issue with other teachers. Are there ways that 
the school as a whole can raise expectations? Maybe there is a way that the teachers 
could brainstorm how the staff, as a whole, could work across the school to raise their 
expectations of the students and thus raise the students’ self-esteem.

How can such positive expectations be maintained over time? How can the students 
be involved in some of the ideas you suggest?

One important aspect is agreeing as a staff how you address students, especially 
when they are exhibiting unacceptable or inappropriate behaviour. In such cases it 
is the behaviour that is inappropriate and not the student, so reprimanding using 
terms such as ‘silly’ or ‘stupid’ is not helpful, as by using these terms you are in no way 
demonstrating what behaviour you expect from your students. Alternative reprimands 
might include: ‘You surprise me. That is not the sort of behaviour I expect from you,’ or 
‘Turn round, Hanan. Let’s now focus on learning.’ These kinds of reprimands show the 
student that you respect them, that you have noticed the bad behaviour and that the 
bad behaviour is getting in the way of their learning. If the unacceptable behaviour 
stops, then the learning can continue and the student has not been labelled as ‘stupid’ 
or ‘silly’.

Speaking to colleagues and other adults with respect and concern should be normal 
for all teachers. If teachers also show respect to students when talking with them, 
even when they are struggling to understand a concept, then students will feel more 
confident to admit they do not understand, ask questions and seek help. This will 
contribute to developing a classroom environment where learning is supported and 
students feel able to explore new ideas because they can seek help if needed. 
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A positive classroom environment developed through mutual respect supports students to ask for 
help when they struggle in understanding.

Case Study 11
As School Principal, Raji was very concerned about how expectations were influencing 
students’ achievement in his school. He heard the teachers talking and did not feel 
comfortable with the way some of them talked about some of the students.

Together with his staff, Raji worked on developing a strong human-rights ethos in the 
school. They made a list of the rights they felt were most important for the students. 
Then they made these into posters that could be put up around the school and spoke 
from the students’ voice.

Creating a positive classroom environment by respecting students’ rights.
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In his meetings with the teachers, Raji continuously stressed the importance to the 
students and to the community of raising expectations. He discussed a number of 
possibilities with his teachers and they came up with two interesting ideas.

First, they agreed, for each grade, to have a meeting twice a year to assess the progress 
being made by each student. Every teacher who came into contact with the student 
would attend the meeting. They agreed the purposes of the meeting were to identify:

•  all the students who were making good progress;
•  strategies for helping those students who could improve their progress.

Raji was very concerned that students who needed more help were not represented 
in negative terms. If they were having difficulties, then it required appropriate 
educational and pedagogic strategies. He held a series of short, in-service, educational 
sessions after school. In these, the teachers explored ways of giving students relevant 
feedback on their work so that they could improve it and considered how to group 
students so they could support each other in their learning.

Second, after the grade-level meetings had started, Raji organised meetings for 
parents to talk about the expectations for the year and the ways they could help at 
home with their son or daughter’s education.

The transformation was gradual, but even after a few weeks the teachers were able to 
see subtle changes – such as greater participation in class and increased confidence in 
many students.

Comment
The important point in this Case Study is that Raji addressed the concerns he had 
about some teachers’ expectations by introducing a range of complementary 
measures. Individual teachers had to take action, as did the staff as a whole. But this 
was backed up by parental engagement.

Keeping an open mind about students’ potential, having high expectations about what 
they can achieve, and planning activities that enable all students to participate will 
give them confidence in their abilities and encourage them to aim higher.

Summary
It is important that teachers and educational institutions combat any societal 
prejudices that are based on out-dated ideas. For example, our knowledge of the 
human brain means that we can now discard the idea that we are born with a fixed 
intelligence. Our intelligence can grow or, more accurately, our ‘intelligences’ can, as 
can our potential. How many times have you heard the suggestion that a student 
should be able to achieve their potential? Our potential is not like a bucket that needs 
filling! Potential can itself grow through life, just like intelligence, especially if students 
are motivated and supported constructively.

One of the findings of brain science is that, as we grow older, our brains adapt and 
evolve and continue to show extraordinary learning power. One of the myths of the 
last century was the idea that you lose brain cells as you age. Not so. Our brains evolve 
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in different ways but learning continues (and we can become wiser!). The following 
are examples of having high expectations of students, rather than subscribing to old 
prejudices:

•  Students with hearing or sight impairments are able to do as well in school as 
anyone else.

•  In Physics, girls can do as well as, or better than, boys.
•  Students who might suffer from poverty or a lack of resources at home can do 

well at school.

Issues of disability, gender and poverty have generated significant social movements 
that have come to influence schools, such as the Millennium Development Goal 
of Universal Primary Education For All or the notion of inclusive education, which 
supports the education of all students regardless of their learning and physical 
disabilities (you will study this in depth in Module 5). But schools can also influence 
opinion by the way they structure the curriculum and plan lessons using new and 
innovative ways for students to access it. 

As a teacher, the way you structure your expectations is the key towards effective 
teaching and learning and is of great importance in the wider social role you play.
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Module 2 Units 6–7: Building successful 
communities of learning: the development of active 
class and group teaching strategies
Introduction
Module 1 introduced the idea of ‘communities of practice’, in which people work 
together to build a successful learning community. Communities of learning are 
groups of learners who wish to progress their understanding and, by working together, 
help each other to make sense of the materials being studied.

The teachers in a school represent such a community. Good schools have teachers with 
a commitment to on-going learning – not just for themselves, but also for the teacher 
community as a whole. In good schools, the teachers work in teams, and rely on each 
other for support, challenge and a chance to explore ideas in more detail to make 
sense of them. Such relationships are at the heart of good teamwork.

Working together helps to build a successful learning community.

The classroom can also be seen as a community of learning. In some activities, different 
students can become the experts for a while and help others in the class to understand 
a new topic. The idea of a community operates at a number of levels – the class as a 
whole and subgroups within the class of different sizes. In Unit 1 you saw how more 
active learning is possible when the class is subdivided into groups or pairs. For this 
notion of communities to work, certain routines and procedures need to be put in 
place. A teacher who is used to working with pairs and groups is always easy to identify 
because the students know what to expect and quickly move into their places and 
settle down to work.
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Building communities of learners in your classroom is an important way of encouraging learning.

This Unit focuses on ways to build communities of learning. It considers, for example, 
how teachers explain things and the impact this can have on students’ motivation 
and understanding. If the teacher does not explain things carefully then the students 
are unable to become part of the learning community. The Unit will give particular 
attention to the benefits of students working in groups and the ways this can be 
managed. For this reason, this is a ‘double Unit’ and will take you two weeks to study 
instead of one.

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

•  knowledge and understanding of the significance of promoting learning 
communities to achieve active forms of pedagogy;

•  skills in using classroom activities in Science, including group work, to establish 
routines appropriate to supporting a student learning community;

•  pedagogic strategies that explore student expectations and promote 
engagement in learning.

Building a positive, cooperative classroom atmosphere supports students’ learning, 
achievement and social development. Case Study 12 shows how one teacher, at the 
beginning of the school year, set up a system that aimed to help students feel positive 
about themselves as learners and become caring members of the class.

Case Study 12
Rand had been teaching Science in Jabalia Preparatory Girls’ School in Gaza for 
a number of years. She knew that effective learning involves good classroom 
management. She also knew that she could help to build a student’s character by 
developing a sense of responsibility for their own behaviour and progress. 
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When meeting her new students at the start of the school year, Rand had always 
presented them with rules to follow when doing Science. These were usually in the 
form of negative statements, such as ‘Don’t run in the laboratory’, but at the beginning 
of one school year she decided to do things slightly differently with her new Grade 7 
class. 

She started by writing principles that she felt the students should follow. She wrote 
these on the board:

•  Take responsibility for tidiness and care of equipment. 
•  Share ideas and work cooperatively.
•  Show respect for each other by listening carefully 

when someone is talking.
•  Be prepared to express your own 

opinion. 
•  Work safely and be aware of risks to 

yourself and others.

Rand led a short discussion about the first four, focusing on why they were important 
and ways in which they could be implemented. She then showed them the picture 
shown below and asked them to discuss it pairs. 

She asked them to find three examples of safe behaviour and three of unsafe 
behaviour in the picture. She then used their answers as the basis of a discussion of 
safety rules in the laboratory, which she wrote on the board (taking care to phrase 
them in a positive way). For example, when one boy said they should not run in the 
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laboratory, she asked him how they should move about, so that the rule was written 
on the board as ‘Walk carefully around the laboratory’. When they had decided on 
all the rules, she asked them each to produce a safety poster. She told them that she 
would display the best ones in the laboratory and asked them to complete them for 
homework. She encouraged them to make the posters positive rather than negative. 
After the lesson, she produced a large printed poster showing the laboratory rules 
that had been written on the board. The following week Rand collected the students’ 
posters. She was pleased that all their posters were attractive and informative and, 
although not all were written as positive statements, she decided to display them all, 
as well as the large printed poster that she had produced. 

By the end of the first month, Rand felt they were beginning to work well as a group 
and decided to begin to focus on developing responsibility for their own progress. She 
asked each student to choose two goals that they would like to work on for the next 
two months. Because they had not done an exercise like this before, some students 
wanted to write very general goals, such as ‘ I will work harder’, but Rand explained 
carefully what she wanted them to do and supported them in making their goals more 
specific, such as ‘I will return my homework assignments on time’ or ‘I will improve 
my spelling’. Then each student wrote an action plan to achieve their goals, such as ‘I 
will do my homework immediately when I get home and put it in my backpack after I 
finish’ or ‘I will check my written work for spelling mistakes’. 

The students evaluated their progress on their goals at the end of each month. After 
two months, Rand encouraged them to decide whether they needed to keep the same 
goals or to write new ones. With the School Principal’s permission, Rand wrote to the 
students’ parents explaining what they were trying to do and asking them to support 
their children in achieving their goals.

Comment
It is common practice to post rules throughout a school as a visible reminder to 
students of expected behaviour. Science teachers often also have special laboratory 
rules. Some teachers write the rules themselves; others allow students to compose the 
rules together as a class, which helps the students to have ownership of the rules and 
makes it more likely they will follow them. Expressing rules in a positive manner (rather 
than a negative ‘you will not …’) creates a much more conducive environment for 
students to try their best to achieve their goals. Helping students to think through the 
consequences of the goals they choose and setting realistic and achievable goals will 
also help the students to meet their targets. How would you help parents to support 
their children in achieving goals? 

Building up positive relationships between the teacher and students in a class will 
impact on the students’ behaviour in school, their attitudes to their work and their 
achievements. These relationships should be built on mutual respect for each other, 
with the teacher acting as a role model for the students in the way they interact with 
colleagues. 
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Now look at Case Study 13, in which Rasha tries to build up the self-esteem and 
confidence of her class by being supportive, constructive and positive. She focuses on 
what the students can do, gives them time to answer and encourages them to take 
risks.

Case Study 13
Rasha was teaching Grade 8 in Nuzha Preparatory Girls’ School in the Jordan Field. Ola, 
one of Rasha’s students, stood at the blackboard demonstrating the process she used 
to solve a problem from the previous night’s homework. She had to find the speed of 
seismic waves, given the time taken for a seismograph to record an earthquake 500km 
away. Ola had drawn a triangle on the board to show the formula she had used. 

A triangle to show the relationship between velocity, distance and time.

Forty-two students looked on intently. Only the sound of Ola’s voice and the scratch 
of chalk against the board broke the quiet in the classroom. As she completed her 
explanation, Ola turned to face her classmates, and smiled broadly. 

Rasha then called Sawsan forward to explain the next problem. Sawsan was quiet and 
Rasha wanted to help her become more confident. She thought the triangle on the 
board and the fact that the second problem was similar to the first, would enable her 
to explain the answer to the rest of the class.

Sawsan slid slowly from her seat and hesitantly made her way towards the front. The 
other students watched quietly as she took the chalk from Rasha’s hand and wrote the 
problem she was assigned to explain on the board. It required her to find the depth of 
the sea. She was given the time for an echo sent from a boat to return and the speed of 
sound in water. 

She stopped to mutter, ‘I didn’t understand this problem.’ Rasha said, ‘OK, let’s try it 
together.’ Sawsan turned back towards the board and stared silently at the problem. 
Rasha prompted, ‘We need to find the depth. Look at the triangle. Which letter 
represents the depth?’

Sawsan hesitantly pointed to the ‘D’. Rasha continued, ‘Yes, the depth is a distance, so it 
is shown by D. What did Ola do when she needed to find the speed, V?’ Sawsan replied, 
‘She covered it up.’ She then covered up the D. ‘Well done, now what do you see?’ asked 
Rasha. Sawsan replied, ‘V and T. I have to multiply them, don’t I?’ Rasha nodded and 
Sawsan, following what Ola had done earlier, substituted the values and calculated the 
distance.
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Encouraging students to work together can help to build their self-esteem.

Rasha congratulated her, but then asked if anyone in the class could see why the 
answer was not complete. Someone pointed out that the time Sawsan had used in her 
calculation was for the echo to go down and back again, so the distance was double 
the depth. Rasha asked Sawsan to complete the problem and then pointed out to the 
class that they should all remember the reason Sawsan had not got the correct answer, 
as this was a common error when doing this type of problem.

Comment
Did you notice how Rasha gave Sawsan time to think about what she had to do with 
the calculation and then prompted her, rather than giving the answer or asking 
someone to do it for her? Once Sawsan had done most of the problem, Rasha was 
happy to offer the final part of the problem to the whole class, as she wanted to 
emphasise that her error was a common one that they should be aware of when 
doing calculations on echoes. Although Sawsan was obviously nervous about making 
a mistake, she felt she had done much of the problem herself and had increased her 
understanding of the work. The feedback she got did much for her self-esteem. In a 
school that has caring and supportive interpersonal relationships, students have more 
positive academic attitudes and values and are more satisfied with school. 

On this occasion, Rasha wanted to give students the chance to go through some 
problems in front of the class, so she could highlight errors and good approaches to 
these problems. How else could she have facilitated peer support when students were 
doing this type of problem? Could she have asked them to work in pairs to solve the 
problems or asked them to check each other’s work? 

Establishing a supportive environment depends to a large extent on you, the teacher, 
giving a lead to the students in your class. The way you speak to the students and the 
ways you plan and organise the room and your lessons give messages about how you 
do or do not respect them as students and learners.
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The next Activity asks you a series of questions about the practices and routines that 
you already have in your classroom and asks you to consider how they might be 
developed further.

Activity 12

Think about the routines and procedures you have established in your class. 
Then look at the questions below and think how they relate to what you do 
in your classroom. Make a note of your response to each question in your 
Programme Notebook.

•  What are the main routines that you use in your teaching? Why do you use 
them?

•  Do you expect the students to do something while waiting for the lesson 
to start?

•  Do you use pair and group work in your teaching? If so, why? If not, 
why not? Do the students know how to move quickly from whole-class 
teaching into working in pairs or groups?

•  What different ways do you have of organising groups that cater for the 
different learning needs of your students?

•  Do you have routines for clearing up at the end of a lesson?
•  Have you talked explicitly to the students about how such routines help 

them learn? If so, how and why?
•  Are there other routines that you would like to introduce into your 

teaching? If so, what are these? Why do you want to introduce them? How 
will they help your teaching?

Comment
The purpose of Activity 12 is for you to think very carefully about the routines you have 
already established and how these contribute to more effective teaching and learning 
in your classroom. What is important is not to have routines just because you have 
always done things this way. Routines need to be useful and enhance the learning 
experience of the students. For example, there is often a period at the beginning of the 
class when everyone is settling down. You, as the teacher, may need to have a personal 
word with one or two individuals before starting the full lesson. While waiting, the 
rest of the class might copy down key ‘words’ written on the board, or talk to their 
neighbour about a picture or object you have brought into the class, or you may have 
put up a question or task for them to do as soon as they enter the class. 

The same strategy of establishing routines can also be used at the end of a lesson to 
pull things together and help students reflect on the lesson and their learning. For 
example, before dismissing them for their next lesson, you could ask the class to share 
with a partner the most important thing they learned in the lesson, get them to let you 
know whether they feel they have achieved learning outcomes by showing thumbs 
up, down or level, or ask them to use the key words in sentences.
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Using group work in the classroom is one of the best ways to involve students more 
deeply in their learning. It also allows students to support each other’s learning. 
Understanding how to organise and use groups to maximum benefit is the focus of the 
next part of this Unit. It is important to tell your students not only how to move into 
pairs or groups, but why they are doing it. Sometimes people say that group work is 
disruptive in the class, but this is likely to be the case only where there are no routines 
and the teacher is sorting everything out for the first time!

Now read Case Study 14, which shows how Walid used group work with his class 
and how he helped his students understand the expectations he had of them when 
working in groups.

Case Study 14
Walid, a Science teacher at Haifa School in West Bank, had routines to facilitate working 
in groups (usually of four students) and pairs. At the beginning of each year, he 
introduced the following activity to help his new class understand what was expected 
of them when they were working in these different ways. On the wall he put up four 
sheets of paper with one of the following headings on each:
•  When we work as a class, we …
•  When we work in groups, we …
•  When we work in pairs, we …
•  When we work alone, we …

He then brainstormed with his class what they should do when working in each of 
these different ways. For example, they filled the pairs sheet in as follows:

When we work in pairs, we …
• listen carefully to the other person;
• think of how to help the other person;
• are prepared to discuss things;
• share the work;
• check we both understand what we have to do;
• concentrate;
• listen to the teacher’s instructions;
• come to joint decisions.

In the first few lessons, Walid spent a little time helping the students become familiar 
with the new ways of working, but very soon he had established routines so that the 
class were able to get into their pairs or groups quickly and quietly, ready to start work.

Comment
Establishing clear procedures, as Walid did, lays the ground for easily organised but 
active pedagogical classroom methods. Walid was able to use group work, whole class 
and pair work regularly as it did not take much time to organise his class into their 
groups or pairs. 
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The advantages of group work
Good group work can promote active learning as it enhances the opportunities 
for students to become much more involved in their work. A group is as much a 
‘community of learners’ as a whole class. Research has shown that, as in many parts of 
the world, students in UNRWA elementary schools spend much of their time listening 
to the teacher explaining, asking questions and writing on the board. They rarely get 
the opportunity to participate in classroom talk and there is very little pair or group 
work to promote problem solving or explore ideas (UNRWA, 2014, p. 7).

Given what you now know about active and social learning, you will realise this 
cannot be the best way to learn! Research has also shown that sometimes students 
are organised into groups in a ‘token’ way, that is, they sit in groups but spend most of 
their time listening to a teacher or working alone. Real group work requires students 
to work together to make sense of the task set and to discuss and construct their own 
ideas and solutions to a problem.

Research has shown that good group work can be beneficial in a number of ways. 
These include improving or promoting:

•  critical and analytical skills;
•  the ability to cooperate in a complex practical task;
•  linguistic development;
•  motivation;
•  behaviour in class.

 Group work allows students to share their learning and ideas in an informal way. 

Group work also has social and interpersonal benefits, such as developing empathy, 
consideration and tolerance of others. It can promote understanding of inclusion (see 
Module 5), so that students are accepted for who they are and not picked upon or 
ridiculed for not being part of the mainstream group. If students can work together in 
a supportive and autonomous way, then teachers are freed from managing behaviour 
to spend more time in supporting the learning of all the students. If you want to make 
greater use of effective groups in your class, there are two important issues to consider.
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Group size
Groups can range from as small as three students per group to as many as you wish, 
but remember that the larger the group, the less the participation of each student 
within it. Research suggests that groups of four are the optimum for producing the 
most interaction within the group, but groups slightly bigger can be as effective if you 
take time to brief students about expectations (as Walid did in Case Study 14). Using 
pairs and combining these with other pairs to make a larger group was suggested in 
Unit 1. 

The advantages of pairs and small groups are that they:
•  are simpler for students to work in;
•  help build confidence;
•  allow more opportunities for students to contribute to discussion or manipulate 

apparatus;
•  are good for encouraging less confident students to interact;
•  are good for practising decision-making and achieving consensus.

The advantages of larger groups (containing four to six students) are that they:
•  are good for genuine problem solving;
•  make investigations more authentic;
•  facilitate the bringing together of a wide range of views.

As noted above, groups larger than six can be less effective in promoting learning. Big 
groups are more difficult to organise and some students usually fail to engage in the 
task. They might be necessary in a role play or where there is a shortage of apparatus 
for practical work, but big groups are less effective as an aid to learning in most 
situations.

If you are using group work for the first time, you need to plan your lesson carefully 
and think how you will organise the students into groups. Make sure you give clear 
instructions to the students about what they have to do and what your expectations 
are about working practices. Make the task something that most of them will be able 
to participate in, such as sharing all they know on a topic in a group brainstorm. At 
the end of the lesson, give the students feedback on the outcomes of their brainstorm 
and ask them how well they think they worked as a group, linking back to the ‘ways of 
working’ that you discussed with them earlier.

You might also give them more guidance on how to improve their effectiveness in a 
group, so that next time you use groups their work is more focused.

Group composition
There are a variety of ways you can set up groups. You could let the students choose 
who sits together. You could select groups according to ability or task. If you are 
working in a school with boys and girls in the same class, you might want to have a 
gender balance in each group.

You, as the teacher, are probably the best person to organise regular working groups, 
especially if you are organising the group work around students’ learning needs. In that 
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case, you might put students with similar needs together or you might give students 
in the group specific tasks according to their differing needs. You could put a more 
expert student within a group to provide support and guidance to those who are not 
so confident. This does not hold the more expert student back, but helps them explore 
their own understanding more deeply as they explain ideas to others in the group. 
Leaving group composition up to free choice is likely to ‘exclude’ some students. For 
much of the time, you will want groups that show a balance of abilities in the subject. 
You will want to make sure that certain students are fairly distributed across the class. 
A newcomer, for example, might gain particular support from one group. There is also 
the wider inclusion agenda: as the teacher, you have an important role in ensuring all 
students are engaged in learning. 

Groups need to develop a range of routines and procedures in order to work 
effectively and keeping the same groups provides a much stronger basis for this.

The way groups function
Giving groups a clear brief or instruction about what they have to do and/or what 
you want them to find out is important. It is crucial to check that all group members 
understand their brief, including what resources they have to help them. They also 
need to know how much time they have to do the work and they may need guidance 
on how to work as a group, for example appointing a leader and a note-taker.

After working and completing the task, the groups will need to be debriefed about 
what they achieved and how they worked together as a group. Below is a diagram that 
shows the cyclic nature of the briefing and debriefing process.

From briefing to feedback: how groups function.

Students should discuss and think explicitly about how they work in groups. Students 
need to understand, for example, what a ‘briefing’ is and to remember the focus of 
the briefing during the group work. You might, for example, put the main instructions 
– what they are to do and what outcomes you expect – on the board. Later you can 
use this to lead a debriefing session. Ask the students to think about whether the 
groups worked as the briefing suggested. If not, why not? What could be done more 
effectively next time? Their suggestions should be used the next time you do group 
work. 
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Case Study 15
Hasan was teaching Science in Ramallah Boys’ School in West Bank. Some years 
previously, he had decided that group practical work benefited his students and that 
certain topics in the curriculum could be effectively supported by group discussion. 

To facilitate group work, he established the groups at the beginning of each semester. 
He had made a ‘ways of working in groups’ poster, which was always on the wall. 

 One lesson where Hasan used group work to support concept development is 
described below:

After Hasan had taught the definitions of ‘element’, ‘mixture’ and ‘compound’, he 
wanted to make sure that the students really understood these key ideas in Chemistry. 
He decided to use a card-sorting activity that would give the students an opportunity 
to discuss their ideas. He made eight sets of cards out of some old food packets (see 
below – eight sets would mean he had enough for eight groups in his class). Each card 
had a diagram that represented an element, a mixture or a compound. It took quite 
a long time to make the cards, so he persuaded a Science colleague to help him and 
offered to share the resource with him.

Ways of Working in Groups
1. Listen carefully to what others say.
2. Do not talk until the previous person has stopped 

talking.
3. Respect everyone’s ideas and opinions.
4. Help the group to discover ideas for sharing with 

the others in the class.
5. Respect the group leader. 
6. Ensure all students have the chance to develop 

practical skills and to use apparatus.

Clear displays of classroom expectations are important in creating a positive learning environment.

The answers are as follows: A: a compound; B: a mixture of two elements; C: a mixture of a 
compound and an element; D: a compound; E: an element; F: an element; G: a mixture of 
two compounds; H: an element; I: a compound.
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Hasan organised the students into eight groups of four, giving each group a set of 
cards. Using the information he had already given them, they had to sort the cards 
into three piles (elements, mixtures and compounds). Two groups then came together 
to check each other’s piles and discuss any differences. If they disagreed on anything, 
they had to explain their reasons and then agree on the answer. 

Hasan found that the groups identified most of the elements, but were confused by 
diatomic molecules and some students were unable to distinguish the compounds 
and mixtures. A little explanation seemed to clarify their understanding of the 
concepts.

Comment
Developing a code of practice (like Hasan’s poster) is a good way to help students 
be better at and benefit from working in groups. Making it part of a permanent 
display in the classroom allows students to look at it at any time and think about the 
expectations. It acts as a point of reference if anyone is not cooperating, and it helps in 
the early stages of using group work to establish the routines you want to set up.

Did you notice that Hasan joined groups together after they had sorted the cards? Why 
do you think he did this?

How do you think Hasan was able to identify the areas where students had 
misconceptions? Would you do this by listening to groups, asking questions as you 
go round, by holding a debriefing session at the end – or by a combination of these 
methods?

Once he had identified the misconceptions, Hasan gave additional explanations to 
clarify them. How would you have done this?

The next Activity asks you to try out a group-work session with one of your classes. As 
you plan, think about group size, group members and how you will introduce this way 
of working to your class. 

Activity 13

Try to do the following activity with a class you are teaching this week. First make 
a plan. In your plan, you will need to include:

•  a discussion topic you think will work well in groups;
•  how to divide the class into groups (not less than three, not more than six);
•  how to brief the groups on what they have to do and how the groups 

should work.

At the end of the group-work activity, debrief the class about what they have 
been learning and let them reflect on how well the groups worked.

On the basis of this experience, design your own code for working in groups and 
make a copy of it in your Programme Notebook. 
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Ways of using group work
You can use group work in a variety of ways and for very different time spans (for 
example from a five-minute ‘start the lesson’ activity up to a whole week’s work). There 
is no one way of working with groups. It is a creative task for you, the teacher, to match 
the type of group work chosen to the particular curriculum purpose.

Here are some examples.

1. Quick group activities: designed to last no more than 5–10 minutes, these are 
often used at the beginning of a topic. For example:

•  brainstorming properties of metals at the beginning of the lesson;
•  speculating why the moon changes shape from a disc to a crescent;
•  deciding whether students agree, disagree or are unsure about a series of 

statements about sound waves.

2. Collecting information: groups have the job of collecting and collating 
information. For example:

•  to examine the concept of a normal distribution and continuous variation, 
groups collect information about the height of members of the class, tally these 
and draw bar charts;

•  groups use library and internet searches to find information about uses of 
radioactivity.

3. Sharing information: students share with their group some previously prepared 
information, such as information on one aspect of a shared topic or their views on a 
particular issue. For example: 

•  having each studied a different energy source (possibly at home or in the library), 
students share information on the advantages and disadvantages of each;

•  students share views on how to carry out an investigation into the effect of 
length of a resistance wire on the current that passes through it. 

Alternatively, jigsaw groups may be used. Here the class is divided into groups in which 
each member has a number 1 to 5. Each group discusses a different aspect of the topic. 
They then form new groups made up of all students with the same number. They share 
the ideas or information from their original groupings. For example, having studied 
and made notes on the characteristics of one vertebrate group, they share this with 
other groups.

4. Peer helping: students help each other (best in pairs or fours). For example:
•  pairs of students work separately on genetics problems and then come together 

to discuss their answers;
•  a student who has set up a complicated electrical circuit shows others how to do 

it.

5. Collaborative creation: students are brought together and asked to create 
something new. For example:

•  students perform a role play to show how particles behave as a substance melts 
or boils;

•  students make a model cell using scrap materials and then make a presentation 
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evaluating the extent to which it represents a real cell (different groups could 
make different cells).

6. Practical work: carrying out practical work in groups has a number of advantages, 
including allowing students to assist each other in developing practical skills and also 
to discuss the significance of observations and experimental data (see Module 4).

7. Group projects: students are engaged in a longer-term task with a shared outcome. 
For example: 

•  building a working solar cooker;
•  preparing a science trail around the school to be used by other classes. 

Activity 14

Now choose a topic that you will be teaching in the next two weeks where you 
think it would be appropriate to use group work for some of the time. Consider 
the ideas in this double Unit and use your Programme Notebook to plan the 
topic, including:

•  the way you will use group work and why it will be used for this curriculum 
purpose;

•  how you will ensure the groups understand how they should work as a 
group.

When you have taught the topic, think and reflect carefully about how the lesson 
went and how well the students worked together. Consider, what effect did the 
group work have on what the students learned? Were they more interested in 
their work? Did they ask questions? 

Use your Programme Notebook to write down your reflection about how the 
lesson went and how you know that the students learned more. How would 
you improve doing group work next time? Think about how you explained what 
the students should do. Could you improve your organisation of the lesson, for 
example? 

Arousing curiosity, assessing previous knowledge and supporting 
learning
Having explored group work, this Unit now explores how creating an effective active 
learning environment is often just about making basic teaching skills work more 
creatively and imaginatively. You will be asked to consider the type of things you 
normally think about and use when teaching. How could you make the opening of a 
lesson more interesting? What is the best way to structure explanations? If the students 
do not understand what they are expected to do in a lesson or activity because you 
have not given them clear instructions or insight into what they are trying to learn, 
then they will not be able to participate actively in the learning community. To start 
this exploration about arousing curiosity, read the next Case Study, in which Iris started 
a topic on fossil fuels. As you read, think about the different strategies she used.
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Case Study 16
Iris was going to teach a Grade 8 class in Haifa School in Lebanon about the 
advantages and disadvantages of fossil fuels as an energy source and their role as a 
raw material in industry. She found the students were quite interested in the topic. 
They knew that the increasing cost of energy was a problem for their families and that 
fossil fuels would not last forever. They were also interested to find out that petroleum 
was the main raw material for the plastics industry. 

When Iris had taught the topic the previous year, she had relied primarily on the 
textbook. But she thought she could do better and wanted to make the lesson more 
interactive.

Iris decided to plan the opening of the topic around three things. She wanted to:
•  build on the students’ existing interest in the topic; 
•  find out in more detail what they already knew;
•  tell them what they would be covering in a topic about non-renewable fossil 

fuels. 

To arouse their curiosity, she remembered a science-fiction story that had been made 
into a film. In the story, global warming had led to sudden changes in the Earth’s 
climate, resulting in an ‘ice age’ occurring overnight. She downloaded a short part of 
the film from Youtube and decided to show it to her class using her laptop. 

She divided the class into nine groups and gave each group a large sheet of paper. She 
asked them to write the phrase ‘fossil fuels’ in the middle of the paper and then to draw 
a spider diagram, in which any words related to this topic were shown linked to the 
phrase in the centre of the paper. 

Building on students’ existing knowledge is a key principle in teaching.
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While they were doing this, she asked three groups at a time to come to the side of the 
room to watch the film, which lasted about three minutes. 

After 15 minutes, all the groups had watched the film and completed their spider 
diagrams. Iris then put the following headings on the board: 

Iris then spent a few minutes discussing their spider diagrams, pointing out that their 
diagrams had covered aspects of these four topics.

She then asked for someone to briefly describe what had happened in the film. After 
the class had listened to this description, Iris was careful to explain that the film was a 
fictional account that did not agree with all we know about the effect of the burning 
of fossil fuels. However, she pointed out that some students had included the phrases 
‘global warming’ and ‘non-renewable’ in their diagrams and that there may well be 
problems in the future if we continue to use fossil fuels at such a rapid rate. 

Next, Iris asked them to work in pairs to write about a world without fossil fuels, 
describing the problems people would face and the alternative energy sources and 
materials that they would need to use. 

At the end of the lesson, Iris referred back to the headings she had identified on 
the board and explained that they would consider each in more detail during the 
following week. Before they left, Iris collected the spider diagrams so that she had a 
better idea of their existing knowledge of the topic.

Comment
Iris’s use of the film to engage students’ interest and arouse their curiosity had the 
desired effect. Watching the film did not take much time out of the lesson and the 
rewards it brought in terms of motivating the students were well worth the time. She 
also felt that giving them the opportunity to use their imagination to write about a 
world without fossil fuels would help them to appreciate the relevance of the topic and 
the importance of science to their everyday lives. 

There are many ways that you can start a lesson. For example, you can talk about the 
topic, use pictures, do a practical demonstration, tell stories about great scientists, 
provide a series of statements to discuss or invite an expert in to talk to the students. 
It is important to vary the strategies you use so that the students’ curiosity is aroused. 
The next Activity asks you to think about a lesson you are going to teach and how you 
might arouse curiosity in the topic. 

DisadvantagesAdvantagesUsesTypes of fossil fuel
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Activity 15

Think about a topic you will be doing with a class in the next two weeks. Use 
your Programme Notebook to write down:

•  how you plan to arouse the students’ curiosity about the topic;
•  how you are going to explain what they will be studying in this topic, and 

how.

You will need to think about what approach to use. For example, a quick 
demonstration, a picture, a video, a story or a newspaper article may gain the 
students’ attention and arouse their curiosity. Think about how you will explain 
your aims for the lesson and how you will tell them what they will have learned 
by the end. Plan a way of introducing the students to the subject matter so that 
they will want to learn more.

Teach the lesson and then use your Programme Notebook to reflect on how well 
the students responded to your introduction to the lesson. Think about these 
questions: 

•  How well did your explanation go? How do you know this? 
•  Did the students understand better what was expected of them in this 

lesson? How do you know this?
•  What would you change if you were to repeat this lesson?

Planning clear explanations
Good teachers are good at explaining things. This is not a skill you are born with! It has 
to be thought about and practised. Explanations help us to understand a variety of 
things including:

•  concepts, such as what we understand by ‘density’ or ‘gravity’;
•  cause and effect, such as a spectrum being caused by the refraction of different 

frequencies of light;
•  procedures, such as how to balance an equation;
•  purposes and objectives, such as what you are expected to have learned at the 

end of a topic;
•  relationships, such as why flies and bees are insects, but spiders are not;
•  processes, such as how a machine works.

These are the main (but not the only) types of explanation that teachers use. It is easier 
to become a better explainer when you know the main features of the explaining 
process. These are discussed below.

Keys
What are the ‘explanation keys’ that help unlock understanding? A key may be a central 
principle or idea, or a generalisation. For instance, if someone were describing the 
electrolysis of copper sulphate, then the notion of ‘ions’ would be important. It is not 
too difficult to think of other keys to understanding this topic, such as conductors, 
electric current and change in mass.
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These ‘key’ ideas will vary according to what you want the students to know and 
understand. In teaching it is very important to be able to sort out the really important 
ideas from the facts that describe them. This process has been compared with the 
image of a tree. The main trunk is the really central key concept (understanding) that 
you want students to learn. The big branches are the major keys to developing that 
overall understanding. The leaves or pine needles are the small facts that add detail 
to a description or exemplify ideas. While these may be important for a complete 
description, you need to make sure that your explanations emphasise the key concept 
and ideas and that the details do not obscure them.

Central concept

Major Keys

Small facts

A thought tree breaks down topics into a central concept (trunk), major key information
(big branches), and small facts (branches or needles).

In preparing an explanation, you need to think about what you will do to gain 
students’ interest, how you will explain and sequence the ideas and what kind of 
voice you will use to do this. First, we will think about the voice, as this can be greatly 
underused or misused, which can have a negative impact on the students’ interest.

Voice
The voice of the explainer is important – is it pleasant and well-modulated, or flat and 
tedious? Does the teacher shout? Does the teacher make eye contact as they explain? 
Good teachers use a change of voice to give messages about the explanation. See, for 
example, how one teacher explained what volcanoes are, by telling a story about one 
of the world’s biggest volcanic explosions, Krakatoa, in 1883.
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The way a teacher explains ideas and concepts is critical for students’ understanding.

The teacher here uses questions, structure, gesture, his voice and pauses to aid the 
explanation. (He also used facial expressions to enhance his explanation.)

Communicating information goes beyond just saying the words. As you plan your 
explanations, think about how you can maximise the impact of what you say by the 
way you use your voice and other communicative strategies.

Sequence
It is important to think about the sequence of key points in your explanation. For 
example, it could be useful to write up key words in advance or perhaps to have a 
sequence of posters. You might also use the textbook to guide the students and 
explain ideas so that they understand the difference between key ideas and facts 
and the sequence in which they need to think about them. But if you are using the 
textbook, remember that your purpose as a teacher is to explain in an active way 

‘And do you know,’ he says,
‘A whole island was blown into pieces.’

[pause] ‘… people just disappeared.’
‘The debris from the explosion went high [gesture with hands towards 

the sky] into the sky.’
‘And what was really interesting,’ [pause]
‘… was that the dust from Krakatoa went up into the Earth’s atmosphere 
and circled the world giving deep red sunsets for many years to come.’

‘Now let me ask a question.’ [pause]
‘Why do you think the world’s sunsets became so red?’
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what can only be set out passively in a book. You need to take the explanation in the 
textbook and explain it in a more dynamic way. A student’s mind – or any of our minds 
– does not always follow the sequence that a textbook author has set out, any more 
than we ever use the manual for a computer or electronic gadget by reading it through 
from the first to last page. Some of the most passive teaching is when the teacher 
merely follows or reads the textbook through. Active teaching is much more than that.

A great deal of good teaching is spontaneous. The teacher uses the students’ ideas and 
answers to questions to build an explanation. But good teachers still plan in advance. 
So, a teacher preparing to explain a concept will need to think about at least four levels 
of planning:

•  How will I introduce the idea, so that I capture students’ interest?
•  What are the keys to the explanation?
•  How will I sequence the key ideas?
•  What activities and questions can be used to consolidate the students’ 

understanding of the concept?

Now read the following Case Study, which shows how one teacher planned to 
introduce a new topic to her class.

Case Study 17
Zakiya was introducing the topic of waves to her Grade 9 class in Gaza. She planned 
the topic, which would last about four teaching sessions over the week, in the 
following way.

The main idea she identified was that waves transfer energy without transfer of 
material. Next she decided on some key ideas or concepts to include – ‘vibration’, 
‘transverse and longitudinal waves’, ‘frequency’, ‘period’ and ‘amplitude’. She made cards 
with one of these key ideas on each and put them around the classroom. 

Zakiya then planned an opening explanation. She decided to bring a bucket of water, a 
rope and a slinky (a long spring) into the classroom. 

In class, she first asked the students what they understood by the term ‘waves’. 
Although some mentioned sound waves and radio waves, most talked about waves 
near the sea. She probed their understanding and it became clear that while they 
realised the waves carried energy and talked about being knocked over by large 
waves, they could not explain what the waves were and talked about the water 
moving towards the shore to knock them over. 

So she placed the bucket on the floor at the front of the class and asked them to come 
round. She dropped a stone in the water and asked them to observe the waves. She 
then put a cork on the surface of the water and asked them to look carefully at it as 
she dropped the stone. Several students said in surprise that the cork stayed in the 
same position as the waves passed. Zakiya prompted them until most students agreed 
that the cork moved up and down as the wave passed, but didn’t move along with the 
wave. 

Zakiya explained that there are many types of wave and showed them a wave in a 
rope. She had made marks on the rope with a pen. She asked a student to make a 
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wave by moving one end of the rope while another student held the other end. The 
students realised that, as with the water wave, the wave passed along the rope but the 
pen marks moved from side to side. By asking the student to move the rope faster and 
then harder, she introduced the ideas of frequency and amplitude of the wave, without 
defining them formally.

Finally, she used the slinky to show the difference between transverse and longitudinal 
waves and also to reinforce the ideas she had shown using the rope.

Zakiya’s students were fascinated by the use of a slinky to show transverse waves.

Zakiya’s lesson went well. The students really enjoyed the demonstrations and Zakiya 
felt their understanding of waves had developed considerably. She was confident that 
these experiences had given them a solid foundation on which she could build using 
more formal definitions and abstract explanations.

Comment
You can see from this Case Study how it’s possible to put ideas and facts in place 
without necessarily immediately showing all the connections or formally defining all 
the terms you use. An explanation can be more powerful if the connections are made 
slowly, rather as a detective puts the clues together to solve a crime.

Try to allow your students to make connections for themselves – this is always the 
most effective way of learning. By not providing connections too soon and by using 
questions to prompt their thinking, you allow the process to happen. The students can 
do this together, in pairs or groups, as a ‘community’ of learners. 

However, you can only allow a limited amount of time for this. If you have to go further 
into the explanation, then remember that there are four essential features when 
explaining concepts:
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•  labels or names: the actual words used to name a concept (for example ‘enzyme’, 
‘element’, ‘refraction’);

•  attributes: these are either ‘must have’ attributes, which are essential to the 
concept (for example feathers are a ‘must have’ attribute of birds) or ‘may have’ 
attributes (for example only some birds are predators);

•  examples: these are either actual examples that meet the criteria (for example 
pigeons are examples of birds) or non-examples that help define the actual 
criteria (for example dragonflies are not birds);

•  rules: the full definition, listing the ‘must have’ attributes and their relationship to 
each other.

Activity 16

Choose a topic you will be teaching in the coming two weeks. In your 
Programme Notebook:

•  name the topic;
•  list the keys to explaining this topic to the students;
•  describe how you are going to introduce this topic in an interesting and 

imaginative way;
•  write down three questions you could ask to find out students’ previous 

knowledge and to arouse their interest.

Then:
•  describe how you will teach the topic after the introduction;
•  describe how you intend to finish the topic;
•  teach the topic in the way you have planned.

When you have given this lesson, evaluate how it went by answering the 
following questions in a written reflection:

•  How successful was your introduction? Would you change it when you next 
teach the topic? If so, how?

•  How successful was your teaching of the topic? Give an example of one 
active learning approach that worked well.

•  Would you change the ‘keys’ to explaining the topic next time you teach it?
•  Was there any particular aspect of the topic that a considerable number of 

students found difficult? If so, how could you change your teaching strategy 
next time to address this difficulty?

Make a note of your responses in your Programme Notebook. 

A final word: there has been quite a bit of research on students’ attitudes towards 
teachers. For example, students like teachers who do not shout! Students also 
like teachers who explain things clearly and who are patient in giving follow-up 
explanations, particularly if the student does not follow the first or second time 
around. So explaining is a really important part of teaching, it needs thinking about 
explicitly and it needs careful preparation and planning. It is important to think about 
the ways, through questions and other activities, that you can make explanations 
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promote active learning. Are the students just listening passively to you all of the 
time or are they expecting to become involved? If it is the latter, then you are creating 
the sort of active learning environment that will support students’ learning and 
development.

Summary
This double Unit is called ‘building successful communities of learning’. You have 
explored how such a community can be a small group or pair as well as a whole class, 
and how good-quality ‘explaining’ can create a bond of confidence and understanding 
in a successful learning community. You have also looked in some detail at how having 
small communities of learners can help make teaching and learning much more active 
and engaging. 

If you have already been working in this way, we hope that this double Unit has helped 
you reflect on your practice. If you are just beginning to introduce methods other than 
whole-class teaching, then we hope that the Unit has demonstrated ways in which 
this could be done. Remember: group work is less effective if it is rarely used. Students 
must learn and talk about how groups function. You, as the teacher, must take the lead. 
A greater variety of class grouping allows students to become more involved in the 
way they learn. This can only be a good thing for their future educational careers, and 
life generally. 



36

Module 2 Unit 8: Celebrating learning success
Introduction
Well done! You have nearly reached the end of Module 2. This should make you feel 
good about your progress.

Everyone feels a sense of well-being when they are praised. This can be a small 
moment, such as a teacher telling a student how good a drawing is or the praise at 
the beginning of this Unit. There are also bigger moments, such as going up on stage 
to receive a prize or your degree certificate. The cumulative effects of all these small 
and big moments go a long way to building our self-esteem. We know now that 
self-esteem is very important to successful learning. Schools and teachers that are 
successful at building their own and their students’ self-esteem are usually the best 
schools and teachers.

What is self-esteem? It is about having a clear understanding of who you are, what 
your place in the world is and what your strengths are. Educational researchers have 
tried to identify the ways good self-esteem can be created. Some of the component 
parts are:

•  personal safety (freedom from physical harm);
•  emotional security (the absence of fear);
•  identity (knowing who you are);
•  affiliation (a sense of belonging);
•  competence (a sense of feeling able and capable);
•  personal direction (the sense of where your life is going).

Education has not always been good at building self-esteem. There are many stories 
that could be told to show this. For example, in the past, some students would avoid 
walking in the same street as their teacher. Some teachers, if they saw one of their 
students playing in the street, might assume that student spent too much time playing 
rather than working and would criticise their work in class. Students who are physically 
or mentally frightened of teachers are not good learners.

Some students often lack a sense of belonging in a school because they feel that 
their teachers do not respect them. Many students can sit through the day hoping 
to evade the teacher asking them a question that reveals their incompetence or 
incomprehension.

The environment for building self-esteem in a school can often be very different from 
that of the home. Think for a moment of your own children or children in your wider 
family that you know. They often, especially when they are in the younger age group, 
have things they show their families when they arrive back from school. This might be 
some work they have brought home. The responses from parents and family members 
are nearly always positive, such as ‘Well done. That’s great!’ They might follow up with 
some questions or comments, but the initial reaction builds success and represents a 
small moment of celebration and affirmation of the child that they are respected and 
making good progress as a learner. This tends to happen less often with older children, 
but they too respond to positive feedback.
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Studies of classrooms show that some students can work for a long time (even weeks) 
without having a meaningful conversation with a teacher and without receiving any 
feedback – let alone positive feedback – on their work. These studies also suggest 
that very successful students and struggling students receive a lot of feedback of very 
different kinds. Those students in between are often less fortunate. They often fall into 
a category of being ‘satisfactory’, neither good nor bad! But ‘satisfactory’ is not normally 
part of the vocabulary that we use with our own family. The language is often more 
celebratory.

The way we give feedback is important, and has a strong effect on students’ motivation. Positive yet 
constructive feedback is crucial.

This leads to a question. Why is the language of achievement in schools so different 
from that used in the most supportive homes?

There are, of course, homes in which there are few moments of positive celebratory 
feedback. But for many students in that unfortunate situation, the feedback in school 
might be equally negative or absent. The focus of this Unit is to consider alternative 
ways of speaking to colleagues and students in order to raise expectations for both 
students and teachers, and as a result to create an encouraging, celebratory, learning 
environment.

Teacher Development Outcomes
This Unit focuses on how to raise self-esteem and create opportunities for all 
students to succeed. By the end of this Unit, you will have increased your knowledge, 
understanding and skills in:

•  developing, at a school and class level, different ways of celebrating student 
success (individually and collectively);

•  carrying out activities to celebrate student success.

Building self-esteem
Having talked in Unit 5 about how teacher’s perceptions of ability impact on the 
student, it is important to explore how to develop students’ self-confidence and belief 
in themselves as competent learners. As discussed earlier, our ability and intelligences 
are much more diffuse and varied than 20th-century ideas suggested.
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Human beings are born to learn! Their intelligences can be developed and extended 
by careful nurturing and good teaching. Research has shown that students have an 
inbuilt orientation to learning, which includes:

•  a belief that effort leads to success;
•  a belief in one’s ability to improve and learn;
•  a preference for challenging tasks;
•  satisfaction from personal success at difficult tasks;
•  enjoyment in solving problems.

So, as a teacher, you need to work with your colleagues to develop an environment 
that sees students as willing learners, capable and interested in the world around 
them. The environment should acknowledge what students can do and build on this, 
rather than focus on what they cannot do.

Case Study 18
Wahid was in his third year of teaching Life and Earth Sciences. He had recently read a 
book that included a chapter on using the classroom environment to develop a sense 
of achievement and pride in students. At the end of the chapter, the reader was asked 
to make a list of the ways in which the classroom could build self-esteem. Wahid made 
the following list:

Wahid’s suggestions to build his students’ self-esteem.

Wahid then thought about how he could help his class to achieve these outcomes and 
to develop a more supportive classroom environment. He always stood at the entrance 
to his class at the beginning of a lesson, but did not speak much to the students as 
they arrived. Wahid decided they would look forward to coming to class more if he 
welcomed them as they came in. The next day, as Wahid stood at the entrance to the 
classroom for the first lesson of the day, he said ‘Good morning’ to each student and 
made some other comment such as ‘How are you today?’ or ‘I hope you are well.’ The 
students looked surprised and many responded by greeting him in return, even some 
of the students who were reluctant about coming to school.

Wahid decided that as a next step he would make a place on the wall in the classroom 
to display the students’ work to celebrate their achievements.

1. Students need to learn how to listen carefully to each other.
2. Students need to learn to be supportive of other students’ 

ideas.
3. Students need to play games and participate in role plays to 

foster respect for each other and a sense of cooperation and 
fair play.

4. Students need to learn to be proud of their classroom 
environment and proud of their Palestinian heritage and 
identity.

5. Students need to look forward to coming to class.
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Comment
Case Study 18 shows how a simple action can change the reaction of a student to 
a normal event in a positive way. Obviously there are many other things that Wahid 
could do to develop the self-esteem of his students, but he had taken the first, simplest 
step – a warm welcome, a smile and recognition. 

Like Wahid, you could make a list of things you would like to do and then prioritise 
these in an order for implementation. The important thing is to make a start and not to 
try to do too much at once. Work on one or two strategies at a time so that you and the 
students become comfortable with them.

What small steps and changes could you make in your classroom? The next Activity 
asks you to think about this. 

Activity 17

Wahid wrote his list of how to build his students’ self-esteem from the point 
of view of the student. This was a good idea for the students, but it is also 
important to consider what you can do to help build your students’ self-esteem. 
Make a list of ten strategies that you could use in your classroom to help your 
students feel more confident about themselves. For example:

Write your list of ten strategies to raise students’ self-esteem into your 
Programme Notebook. Identify one that you would like to start with, describe 
how you will do it and put it into practice in a lesson you teach this week. At the 
end of the week, write down a reflection detailing how well you thought it went. 

• I need to develop strategies to encourage students 
to listen carefully to each other. This will include 
activities that involve listening but are also fun and 
encourage students to have a go.

• I need to use praise more often in class. This will 
include saying ‘Well done’ or ‘Good try’ to students 
who give an answer for the first time.

• I need to …

Positive self-esteem – the core of successful learning  
Jerome Bruner, a famous social psychologist and educator, was very clear that self-
esteem was crucial to learning. In his book The Culture of Education he said:

Only two things can be said for certain and in general; the management of self-esteem 
is never simple and never settled, and its state is affected powerfully by the availability 
of supports provided from outside. These supports are hardly mysterious or exotic. They 
include such homely resorts as a second chance, honour for a good if unsuccessful try, but 
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above all the chance for discourse that permits one to find out how or why things don’t 
work out as planned. It is no secret that school is often rough on children’s self-esteem, and 
we are beginning to know something about their vulnerability in this area. 

Any system of education and theory of pedagogy, any ‘grand national policy’ that 
diminishes the school’s role in nurturing its pupils’ self-esteem fails at one of its primary 
functions. The deeper problem – from a cultural psychological point of view, but in a 
workaday common sense as well – is how to cope with the erosion of this function under 
modern urban conditions.

Bruner’s last point about the difficulties of nurturing self-esteem is an important one. 
In small schools, particularly in lower grades where the class teacher sees the same 
students for much of the day, teachers may have more time for nurturing individual 
self-esteem. In larger schools, where a teacher has larger classes and many different 
classes in a day, this becomes more difficult. In these cases, if a teacher wants to make 
changes then it must be planned for. For example, in a large class, teachers sometimes 
keep a record of when they spoke individually to each student and what they said. This 
shows them which students they have missed. It is particularly easy to overlook a quiet 
student getting on with their work, especially when there are so many who may need 
your attention because they are struggling, misbehaving or do not understand what to 
do.

Keeping a record of comments made about individual students’ performance and competencies, will 
help you to provide effective feedback. 

Students who do consistently well do deserve praise, and they tend to get this 
more easily than those who are not doing so well. However, every student deserves 
recognition. 

Now read Case Study 19, to see how Najwa developed a very interactive teaching style 
with her class.
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Case Study 19
Najwa was teaching a Grade 9 class in Jerusalem Girls’ School in West Bank. She was 
working on series and parallel circuits with her class. They had already set up series 
circuits and seen how the brightness of bulbs decreased when bulbs were added 
to the circuit and increased when cells were added. She planned to get them to use 
ammeters to measure current in both series and parallel circuits, but first she wanted 
them to practise setting up parallel circuits and to discuss their ideas about electricity 
in small groups. She thought this would give her a chance to listen to them and to 
begin to get an insight into their levels of understanding.

She put them in their normal practical groups and gave each group a copy of a 
worksheet which showed four parallel circuits and had a table to record predictions, 
observations and explanations (see below). 

Circuit Switch Prediction Observation Explanation
1 Open (off)
1 Closed (on)
2 Open (off)
2 Closed (on)
3 Open (off)
3 Closed (on)
4 Open (off)
4 Closed (on)

A similar worksheet to the one Najwa gave her class. (The actual worksheet included more space in 
the table for student comments.)

Najwa explained that the groups should look at the first circuit diagram and together 
decide what they thought the two bulbs would be like. In their work with series 
circuits, they had described bulbs as normal (obtained with one bulb and one battery), 
dim, bright or off. She asked them to use the same method today, but to be certain to 
mention both bulbs A and B. 

When she had given them time to discuss their ideas, she asked for some answers. All 
groups said the bulbs would both be off. She told them to set up the circuit, record 
their observation and explain their result. She emphasised that the group had a 
shared worksheet and should come to an agreement before writing an answer. When 
they had done this, she again asked for feedback. Students were pleased, but not 
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surprised, that they had been correct and most mentioned a break in the circuit in their 
explanation. 

She then told them they should make another prediction before closing the switch 
and that after that they should continue following the same routine with each circuit in 
turn.

The class were soon busy and engaged. There was lots of purposeful talk in the groups 
and Najwa was able to circulate among them providing prompts and feedback. 
She made certain she gave positive feedback to every group about how they set 
up the circuit, as well as the predictions, observations and explanations they had 
made. Wherever possible, she spoke to individuals in the groups to assess their 
understanding and opinions. Sometimes she had to remind students to make a 
prediction before setting up the circuit, but they made good progress until they closed 
the switch in circuit 3. 

At this point, most groups were surprised that bulb B went out when the switch was 
closed. This was not what they had predicted. Najwa had anticipated this, and tried 
to get to each group as they reached this point. She talked about how the electric 
current was ‘lazy’ and would try to take a route where it did not do work. When 
students responded to this by pointing out that there was no bulb in the other circuit, 
she developed the idea by using more formal language and talking about resistance, 
before leaving them to continue. 

As she expected, the class were able to use these ideas to make a more accurate 
prediction for circuit 4. When she talked to them about this, she emphasised that they 
had been working as real scientists, testing predictions and modifying them in the 
light of unexpected observations.

Comment
In the Case Study above, Najwa was creating a context and a class management style 
that encouraged the students to discuss what they were doing in a way that modelled 
scientific investigation and allowed her to interact positively with all of the students 
on a group basis and as many individuals as possible. As she talked to the students, 
Najwa was able to ascertain how well they were able to articulate their ideas and 
how motivated they were by the task. Having set up a structured procedure for their 
discussion, Najwa was able to give the students the responsibility for managing their 
own learning, enabling all of them to participate in ways that matched their abilities. 
She also noted how much more confident some of her students were becoming, 
especially those who often found learning more challenging, as she felt they were 
much more interested and involved in the task. Some were contributing ideas in ways 
she had not seen before. 

Thinking about individual students in a class context
Teaching requires you to think about the class as a whole and also the individuals 
within it. This is not always easy, particularly with larger classes. The skilled teacher 
balances working with the class as a whole with creating time to give attention to 
individual students. This is especially important in terms of giving individual students 
positive feedback.
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A good teacher makes time to give individual feedback to students.

To do this, you need to value the importance of giving individual attention in 
developing a student’s self-esteem, and plan how you might do this. There are many 
ways, such as keeping records of students’ achievements, identifying particular help 
they might need and planning where in the sequence of forthcoming lessons you can 
do this. Working in the way Najwa did in Case Study 19, by encouraging the students 
to work together and support each other, frees you up to focus on students as 
individuals. You will concentrate on this in the next Activity.

Activity 18

Choose a lesson you are about to teach. Plan it in a way that will allow you to 
move around the class to have individual conversations with some or most of 
the students about their work. Give praise or encouragement wherever you 
can. Briefly (and discreetly) note down the students’ names, including what you 
talked about and any suggestions you made to help them with their work.

After the lesson, write up the list of names and your comments in your 
Programme Notebook. Then make notes in answer to the following questions:

•  Were you able to talk to most of the class individually?
•  What proportion of your feedback was positive/gave praise?
•  Are there any students in the class who often miss out on positive 

feedback?
•  If there are, how do you think you could change this?

You will be following up your responses to this Activity later in the programme, 
but they will also inform the next stage of this Activity. 

Now you should take the ideas of Module 2 about learning-focused classrooms 
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and apply them to your usual lesson planning process. Plan a lesson in your 
normal way. When you have finished, write a short commentary under the 
following headings:

•  How I planned this lesson to ensure all students were actively involved.
•  How I planned this lesson to maximise the positive feedback I could give to 

students in the class.

Write the lesson plan and your commentary in your Programme Notebook.

Teaching for success
Good lesson planning creates opportunities for all students to succeed. As tasks 
become more challenging, some students may struggle, so it is important that in the 
early stages of doing an activity the feedback for most students is positive. Even when 
it becomes more difficult for some of them, it is still possible to praise students’ efforts. 
If it does not seem possible, then there is a need to change the teaching strategy. It is 
important to teach for success, not failure. Praising students for effort and encouraging 
them about the progress they have made so far will help and encourage them to 
continue and try harder.

In preparing this Unit, we looked at the lesson plans of a number of teachers, many of 
whom provided the opportunities for students to succeed, as Najwa did in Case Study 
19. 

One lesson plan struck us as being both well-structured and creative. The teacher was 
working with a Grade 10 class. Her topic was the structure of the atom. She knew that 
the students had previously learned about the atom and the characteristics of the 
three basic atomic particles (electrons, protons and neutrons), but they now needed 
to build on this knowledge to be able to describe the numbers and arrangements 
of these particles in different elements. Although this was an abstract concept with 
little opportunity for practical work, she was keen to facilitate active learning. She was 
fortunate in that she had a projector that allowed her to show material downloaded 
from the internet.

This teacher’s subject knowledge was good. Her notes for this lesson were as follows:

a) Atoms consist of tiny, dense nucleus and a large space 
containing electrons

b) Protons – in nucleus; positive charge; mass = 1 a.m.u.
c) Neutrons – in nucleus; no charge; mass = 1 a.m.u.
d) Electrons – cloud round nucleus; negative charge; mass 

negligible
e) Mass number = neutrons + protons
f) Atomic number = number protons = number electrons
g) The first two electron shells contain a maximum of 2 and 8 

electrons respectively 
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h) The chemical properties of elements are dependent on the 
arrangement of the electrons

i) Isotopes of an element have the same number of protons 
and electrons but different numbers of neutrons

j) Isotopes of an element have the same atomic number and 
chemical properties, but different atomic masses

Well-structured subject knowledge notes help you to facilitate your teaching.

These subject knowledge notes were the equivalent to the ‘keys’ to understanding 
the topic that we talked about in Units 6–7. This teacher had written these points out 
explicitly to take into school to help keep her questioning focused on the learning 
intentions of the session.

The teacher had also made two resources to pin on the classroom wall –a large 
diagram of a beryllium atom and another diagram showing an outline to which 
students could add electrons, protons or neutrons.

A large diagram of an atom of beryllium (left) and a blank diagram of an atom (right).

She started the lesson by asking the students what they knew about atoms. Some 
students were able to recall a definition of an atom and the names and characteristics 
of the three main subatomic particles. 

She then asked them: ‘Imagine the nucleus was the size of a tennis ball. How big would 
the whole atom be?’ Their guesses varied greatly and many were very surprised when 
she told them it would be the size of a football stadium and that much of an atom 
consisted of an empty space. 

To give the students more understanding of the size of the nucleus and the atoms 
themselves, she showed them a short animated video called ‘How small is an atom?’ 
(http://ed.ted.com/lessons/just-how-small-is-an-atom).

Having revisited their previous knowledge covering points a–d and engaged them 
with the video, she wanted to check that all students could recall this basic knowledge 
and asked them to complete a table describing the subatomic particles.
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She now pointed to the diagram of the Beryllium atom and asked them to describe 
it. When they gave her the numbers of the various particles, she wrote them on the 
board. When she had done this, she asked them to look at the periodic table in their 
text books and to give her the information it showed about beryllium (the nuclide – 
4Be9). She wrote this on the board, telling them that the smaller number was called 
the atomic number and the larger, the mass number. She asked them to relate the 
numbers to the diagram on the board. A short discussion elicited points e–g in her 
notes. 

She asked them to copy the second, blank diagram of an atom and to use the rules 
to draw an atom of one of the first 10 elements in the periodic table. She told them 
to exchange this with a partner, who should try to identify the element and write 
the nuclide next to it. Almost all students were able to do this. She asked them to do 
another element in the same way, while she went to the two pairs who had not done it 
successfully and helped them to correct their mistakes.

The teacher then showed the class the nuclides of the two isotopes of carbon and 
asked them to draw the two atoms. Without going into more detail, she discussed 
points h–j, explaining that the reason for the two isotopes having similar chemical 
properties was that they had the same electron arrangement. She asked them to check 
their understanding by drawing the nuclides of Cl 35 and Cl 37. The only clue she gave 
them was that both had an atomic number of 17. She brought the lesson to a close, 
by telling them they would learn more about the arrangement of electrons in shells, 
the ways this affected chemical properties and the uses of isotopes in future lessons 
and by showing an interactive programme downloaded from the web called ‘Build 
an atom’ (http://phet.colorado.edu/sims/html/build-an-atom/latest/build-an-atom_
en.html).

The teacher then chose a student who had made a mistake in the pair work, but who 
had seemed to understand her explanation and asked her to build the atom boron. 
The programme allowed the student to drag protons, neutrons and electrons until she 
had built the atom. The teacher congratulated this student, but told the class she was 
confident that any of them would have been able to do this.

Although the topic was theoretical and included a lot of abstract concepts, the teacher 
had involved her students in a variety of engaging activities. Because she planned 
and structured the lesson so well, most of the students participated and made good 
progress. She was able to praise them for this, but – just as importantly – they had 
been able to check and monitor their own learning throughout the lesson. 

Summary
The Case Studies and Activities in this Unit all promote active learning and use 
strategies that would allow all, or most, of the students in the class to receive positive 
feedback about their contribution. Look back at the description of the lesson about 
atoms. Find all the points in the lesson where the teacher had the opportunity 
to provide positive feedback and also the points at which students were able to 
receive feedback from their peers. There are many similar activities you could try. 
The important thing is to plan for all students to be actively engaged and to have 
opportunities to receive positive feedback. 
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To achieve this, you need to use a variety of teaching and learning strategies. Whole-
class teaching is one important approach – provided you hold the class’s interest 
and attention – but pair work and group work are also important because they 
allow students to verbalise and construct their understanding and allow you to give 
constructive feedback to individuals or small groups to encourage them. Celebrating 
your students’ achievement and success should be a regular feature at the end of any 
lesson. 

Celebrating success and providing constructive feedback, helps your students to become more 
confident.

By celebrating learning success, by making sure that as many students as possible 
receive positive feedback, you are doing more than effectively managing the 
classroom. You are helping your students to become more confident in themselves 
as learners and as people who are respected and valued. This will serve them well 
throughout their education and into their later life.








