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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 3: Assessment for quality 
learning

Unit 9: Strategies for developing learner-centred assessment 
practices 

Assessing students’ achievements and progress has taken on a significant focus in 
recent years, so that much more emphasis is given to the role of assessment as an 
on-going part of the daily teaching and learning process. This Unit asks you to look at 
your current assessment practices and provides insight into different ways of finding 
out what your students know and understand at different stages of mathematical 
learning. This will enable you to plan more effective and targeted lessons. The Unit also 
discusses the importance of giving feedback to students about their achievements in 
Maths.

Units 10–11: Questioning techniques to promote formative 
assessment practice for student learning (double Unit)

This Unit is a double Unit because questioning is such an important part of the 
teaching and learning cycle. How and when a teacher uses questioning and what 
kinds of questions they use can have a dramatic impact on a lesson and successful 
learning outcomes for students. Too many Maths teachers ask mainly closed questions 
where a student has to just give the correct answer. This Unit explores how, by asking 
more open-ended questions, a Maths teacher can help students to think more deeply 
and become more interested in a range of mathematical topics. Students can also 
be encouraged to ask their own questions about a topic, which they can then try to 
answer through investigation. Such approaches stimulate much more participation 
and success in learning.

Unit 12: Recording progress in learning

It is important that you, as a Maths teacher, keep records of your students’ progress 
that you can use to plan the next steps of their learning. This Unit explores how 
important it is to have clear learning outcomes for each Maths lesson and for the 
Maths teacher to be clear about what evidence they need to be sure that a student 
knows and understands what was taught. The Unit also shows how a list of test marks 
will tell you little, but how annotated samples of students’ work or test marks with 
comments can give you a much better picture of their progress and thus enable you 
to plan more effective next steps. Keeping a range of records will allow you to identify 
more clearly which students need extra support and what kind of support they need.
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Module 3 Unit 9: Strategies for developing 
learner-centred assessment practices

Introduction
Understanding the power of assessment to improve teaching and raise levels of 
student achievement has become a major area of development in recent years. You 
may have noticed that many Maths teachers approach assessment in Maths classrooms 
in a narrow way – using the results of marking students’ homework, class work and 
test papers to make judgements about their ability and performance in terms of their 
successes and failures in Maths. You might also have observed that, despite the time 
you spend marking and correcting your students’ work, students continue to repeat 
their mistakes. 

It is important that you reflect on your assessment practices, considering questions 
such as: 

• Are your students able to learn from their mistakes? 
• What are the purposes of assessment? 
• Which types of assessment activities do you use in your classroom?
• Do your assessment practices enable your students to understand and address 

their learning gaps in Maths? 
• To what extent do your assessment strategies involve active learning and assist 

your students’ mathematical learning? 

 

Working with colleagues supports the interpretation of student results and learning performance data.
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Teacher Development Outcomes
On completing this Unit, you will have developed your:

• understanding of and ability to use formative assessment (assessment for learning) 
in developing active approaches to pedagogy;

• understanding of and ability to identify the difference between formative and 
summative assessment;

• understanding of and ability to give regular, high-quality feedback to students 
about their learning progress in Maths.

Learner-centred assessment
As a teacher, you always need evidence of your students’ achievement and progress in 
an activity, a lesson or series of lessons. You need this to plan next steps for students 
and to modify your teaching to better meet their learning needs. You also need 
to gather evidence over time of students’ learning to evaluate how effective the 
teaching and learning process has been. Assessment enables teachers to determine 
what students need, but for assessment to be accurate, teachers need to make use of 
multiple measures of students’ understanding and skills.

Traditionally, assessment has been associated with tests or examinations that provide 
‘summary’ information about students’ achievements at the end of a stage of learning. 
The emphasis may be on how a student compares to others in the class rather than 
what the student actually knows. Many of us will remember being told our class 
position after a test. These assessments are termed summative assessments.

Assessment information that we observe and record as we are teaching, to monitor 
whether individuals or groups of students are making progress in their learning, is 
called formative assessment. 

It should be added here that for developments to be made in this area of assessment 
teachers across disciplines need to work together. This is not something a Maths 
teacher can do alone and have maximum impact. Much of the work that has been 
done elsewhere is about whole-school initiatives on assessment (such as the Black and 
Wiliam research mention below). So much of our discussion will talk about work that 
is designed to be cross-disciplinary and the Maths teacher’s task is to interpret these 
techniques through the Maths teaching lens. 

There is now very substantial research evidence about assessment practices in schools. 
Studies suggest that students of teachers using formative assessment strategies 
get better results. If a teacher adjusts their teaching to take account of formative 
assessments made in the lesson, the students’ understanding and involvement will 
rise. Black & Wiliam (1998) examined more than 250 research studies from different 
parts of the world and concluded that:

• improving teachers’ formative assessment skills raises standards;
• teachers who kept improving their use of assessment in teaching and learning 

gained even better results.
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The term ‘assessment for learning’ is now commonly used to describe formative 
assessment strategies. Look at the diagram below:

Assessment for learning is a powerful way of raising achievement. This diagram summarises some of 
its key characteristics.

Assessment for learning is based on the principle that students will improve most if 
they understand the aim of their learning, where they are in relation to this aim and 
how they can achieve the aim (or close the gap in their knowledge). It is seen as central 
to effective teaching and leartning.

In order to learn successfully, students should know where they are in their learning, where they’re 
going and how to get there.

Assessment
for

Learning

Recognies
all educational
development

Develops
capacity for

self-and peer-
assessment

Part of
effective
planning

 Helps
students

know how to
improve

Promotes
understanding
 of goals and

criteria

Fosters
motivation

Sensitive and
constructive

Key
professional

skill

Central to
classroom

practice

Focuses on
how students

learn

I want to be better at algebra 
so I can get into an Engineering course.

We revisit the algebraic equations we studied
 in previous grades again in Semester 2

Mr Alsuwi told me last year I should practise
 to improve my con�dence – that’s what I will do!
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Activity 20 will help you to reflect on how Maths teachers in your school think about 
their assessment practices. 

Activity 20

Organise a group meeting with the Maths teachers in your school and invite the 
teachers to discuss the following questions:

• Why do we assess students?
• In what ways do our current assessment strategies promote our students’ 

mathematical learning? 
• What kinds of feedback are most helpful for our students and which are least 

helpful?

Comments
Your discussion may suggest that the Maths teachers in your school use assessment for 
various purposes. These might include celebrating achievements, diagnosing learning 
difficulties, selecting students for next classes and maintaining records to keep school 
administrators and parents informed of progress. 

Assessment for learning is an important practice of effective teachers for increasing the 
level/progress of learning in Maths classrooms. It involves: 

• setting and sharing learning objectives;
• asking questions or setting challenging activities;
• providing feedback;
• involving students in the learning process.

The value of assessment for learning
As you work with your students – asking them questions, listening to their responses, 
observing them while working on mathematical tasks, or assessing their homework/
written work – you are making judgments (assessments) about what you think they 
have understood and learned. 

However, it is very important that you are clear about what you want the students to 
learn. You need to have clear learning outcomes or criteria for success and share them 
with your students at the start of a lesson or topic. Using formative and criteria-based 
assessments requires you to be very clear about the learning objectives for the lessons 
you plan and make sure that the students know what they are expected to learn from 
each and every Maths lesson. 

Learning objectives that are shared and discussed with students give them a 
framework to assess and discuss their mathematical learning. This allows them to 
begin to take responsibility for their learning, to understand what they can do and to 
plan an appropriate way forward. Where possible, Maths objectives and criteria should 
require students to develop logical reasoning and deep understanding and to apply 
their learning in solving problems.
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Conducting discussions with students and encouraging them to reflect on their learning are crucial 
in assessment.

Now read Case Study 19, which describes the different strategies one teacher used to 
assess his students’ learning.

Case Study 19
Nabeel was teaching a Grade 8 class in Zarqa School, Jordan. At the beginning of one 
week, he told his class: ‘This week we are going to be learning about simultaneous 
equations. We are going to begin with a general brainstorming about what you know 
about equations, but by the end of the week, I will expect you to be able to do four 
things: 

• identify and construct pairs of simultaneous linear equations;
• find the values of variables to simultaneously satisfy pairs of linear equations;
• solve simultaneous equations using graphical methods;
• use simultaneous equations to solve practical problems.’

Having specified the learning objectives in advance, Nabeel was able to plan his 
lessons as a complete sequence. Each lesson in the sequence would have one of the 
overall objectives as its particular objective. For example, in the first lesson, Nabeel 
was focused on ensuring students were able to identify pairs of simultaneous linear 
equations and construct such pairs. He explained to students that this would be 
their objective for this lesson. At the end of the lesson, he showed his students sets 
of equations in different forms (some of which were simultaneous linear equations 
and some of which were not). With questioning, he was able to determine whether 
students had met the objectives for the lesson. A few students had not fully 
understood and Nabeel planned to set a short time aside at the start of the next lesson 
to help them while the rest of the class made a start on the next objective. 
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The brainstorm session at the beginning of the first lesson provided Nabeel with the 
opportunity to see what his students already knew. He found that they already:

• had a secure idea about the nature of a variable and a coefficient;

• could solve linear equations in different forms.

Knowing the intended outcome of the lesson helped Nabeel to frame the questions he 
asked his class, so that he could check for the prerequisite knowledge needed in order 
to reach the objectives.

Nabeel also used other strategies that he had found out about from reading Black 
and Wiliam’s book Inside the Black Box. In the past, he would ask students to raise 
their hands and pick one of the students to answer straight after he asked his 
question. However, Black and Wiliam had found that giving students ‘wait time’ after 
a question is asked means firstly that all students are involved and secondly that the 
teacher receives much more considered answers. So, rather than asking students to 
put their hands up (since the most confident students tended to answer the most 
questions), Nabeel chose different students to answer, making sure that all students 
had their turn.

Comment
How often do you use the sorts of approaches that Nabeel used in his classroom to 
use assessment for learning? How do you gather information about the students’ 
mathematical understanding in your class, and how do you use it to address their 
learning gaps?

To be a really effective Maths teacher, you need to assess your students’ mathematical 
thinking and understanding on a regular basis. In order to do this, you need to be 
aware of what the students already know and use this information to build and extend 
their knowledge and skills. Try to use assessment practices that give your students the 
confidence to take responsibility for their own learning and reduce the fear of failure. 
For example, encourage your students to discuss their mistakes, rather than simply 
ignoring them. Formative assessment in Maths uses a range of strategies focused 
on finding out what all your students can and cannot do and where they are in their 
understanding so that you can react and respond to it.

The next Activity asks you to look at your current ways of finding out what your 
students know.
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Assessment practices Always 
true

Mostly 
true

Rarely 
true

Never 
true 

1. Assessment provides me with useful evidence of 
my students’ understanding, which I use to plan 
subsequent lessons.

2. The feedback that my students receive from me 
helps them to improve.

3. I assess students’ performance in a range of 
tasks, including practical work.

4. I assess higher-order thinking and practical skills 
as well as recall and basic understanding.

5. My assessment of students’ work includes 
comments and helpful guidance.

6. I provide guidance to help my students assess 
their own work.

7. I identify my students’ strengths and advise 
them how to develop their strengths further.

8. Students are encouraged to view their mistakes 
as valuable learning opportunities.

9. My assessment practices help students to learn 
independently.

10. Students are told how well they have done in 
relation to their own previous performance.

11. Assessment criteria and learning objectives 
are discussed with students in ways that they 
understand.

12. I use questions to elicit reasons and 
explanations from the students.

13. I keep records of individuals’ learning progress.

14. Students are given opportunities to assess one 
another’s work.

15. I discuss with students ways they could  
improve how they learn. 

A checklist for assessment practices.

Now look at the pattern of your answers to see what it tells you about the range of 
assessment practices you use. What could you do to extend your range of practices?

Identify one or two practices that you could try over the next week to help students 
learn better. Make a note of these in your Programme Notebook and plan when and 
how you will use them. Think also how you will reflect on their effectiveness and what 
impact they had on the students’ motivation and learning.

Activity 21

The checklist below includes 15 statements about assessment practices. We want you 
to tick one of the four boxes for each statement. The boxes range from ‘Always true’ on 
the left-hand side to ‘Never true’ on the right. 

Please put (         ) under the suitable heading alongside each approach.
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Comment
Assessment for learning strategies, like those listed in Activity 21, show how dynamic 
the teaching and learning cycle really is and how important your role is in getting to 
know how your students learn Maths best. Did trying out the new strategies give you 
new insights into your students’ conceptual understanding or ways of learning Maths? 
Learning more about the students you teach enables you to support them better. One 
of the most useful strategies in terms of assessment practice is giving feedback, and 
this is what is explored next.

Feedback
As a Maths teacher, you will of course often give your students feedback. Research 
shows that it is important that teachers keep students informed about their progress 
in learning and their skills of learning and discuss ways to maximise their learning. 
How can students expect to improve if they are not given advice on how to do this? 
Students need feedback on how to learn (discussing the strategies they used and 
how effective they were in helping them learn), what they have learned and where 
they could extend their learning. All these strategies will have a real impact on their 
progress. 

What is meant by feedback? Here we mean feedback in the sense of giving information 
about a student’s success in learning during an activity, a lesson or a semester, and 
providing support and advice on how to improve. The student needs to see the 
information given during feedback as useful – otherwise they will not act upon it.

Regularly giving feedback to students will have a positive impact on their progress.

The next Activity begins to look at the question of providing feedback and how you 
currently do this.
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Activity 22

Choose a lesson you are teaching this week. Then, as you go through the lesson, make 
a note of: 

• the times you give feedback to a student or the class about their learning progress; 
• the names of the students who received that feedback. 

Keep a record of your answers in your Programme Notebook.

Find a colleague also on the SBTD II programme in the school who has done the 
same exercise, and who you do not mind sharing this information with, to discuss the 
following questions:

• What percentage of students received feedback in the lesson?
• Could you have changed the way you gave feedback to include more students? If 

so, how?
• Could you have changed the way you gave feedback to include fewer students 

having more detailed feedback? If so, how?
• How would you ensure in future Maths lessons that those students not receiving 

feedback in this lesson do not miss out?
• What strategies could you use to allow you to give feedback to groups rather than 

individuals?

After your discussion, make notes in your Programme Notebook of the different ideas 
you thought about together and suggest when, and how, you might use them.

Comment
Working with a colleague – to share ideas and try out new assessment and feedback 
strategies and techniques – can be very supportive and helps you to explore new ideas 
more fully before using them. Also, talking about how things went in a lesson helps 
you to reflect on your experiences with increasing professional insight as you see the 
impact of the changes you have made. 

In recent years, there have been two significant related changes in traditional ideas 
about school assessment. The first is the increasing emphasis that has been placed 
on giving regular frequent feedback to students. The second concerns how more and 
more education systems have been adopting a criteria-based approach to assessment, 
where learners are assessed against a set of learning outcomes or criteria that were 
made explicit to them at the start of their work.

Feedback, as has already been said, is very important. There is research evidence that 
some students can sit in a class for months and never have an individual conversation 
with the teacher! When we think about our memories of good teachers, they are 
always people who made time for us.

Now read the Case Study below, which explores how Omar set about improving his 
skills in giving feedback.



10

Case Study 20
Omar was concerned about the quality of feedback he was giving to his Grade 7 Maths 
students at Lydda Prep school in Lebanon. Most of the time, he just gave marks with 
the occasional comment. But Omar had participated in a teachers’ meeting recently 
where he learned how research had showed that commenting on students’ work was 
very important to support their understanding. The research suggested that when 
a teacher gives a grade, students will take less notice of the feedback – and so it is 
important not to mix the two. He also knew that, although it was important, it was 
difficult to do because he had a large class and commenting in detail took a long time. 
So, Omar divided up his marking into two types:

1. Tick marking for accuracy, which he did as usual, keeping records of students’ marks.
2.  More detailed feedback, which he would write in their exercise books every  

six weeks. This would take the form of specific targets for improvement in their        
work. Students could then take their books home, correct their work and give    
examples to show that they had taken account for the feedback. Here he did  
not give any grades.

Omar also set up a rota on the wall to make sure that he talked to every student 
individually once every semester using their marked books and the targets set to 
guide the discussion. In these individual meetings, he talked with each student 
about their progress and about areas they were having difficulty with and suggested 
ways to help them learn better.

Comment
There is strong evidence that making comments on students’ work is really significant. 
One study a few years ago discovered that the students in classes where the teacher 
gave comments rather than just marks made better progress. Feedback only in terms 
of marks or grades is unlikely to improve learning but comments (written and oral) do. 
The comment is best when it contains specific targets that students can act directly on 
rather than just ‘Well done’ or a similar short phrase. For example, ‘Well done’ is more 
useful if you point out which parts of the work were particularly well done and which 
parts were less well done.

How to give feedback to students
Once you begin thinking about the feedback you give, your approach to conversations 
with students is likely to change, and your teaching may also change as a result, as it 
will involve the students thinking about their own progress more. Remember that your 
spoken or written comments should always provide a prompt to help the students to 
move forward. A question can be even more effective at helping understanding than 
just giving them the information. You might need two or three questions to elicit the 
understanding, but this develops a very powerful approach to teaching and learning.
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For example, you could say to a student: 

‘This is good so far, but have you thought about what is 
the difference between a rhombus and a rectangle? You could 
write in your ideas about this at the end.’

Some teachers have developed sets of cards that they use when addressing their 
students’ mathematical errors. The cards might have some half-completed statements 
that encourage students to assess their own work, such as:

• Have you thought about …
• You have made an error in your working. Can you find it?
• Explain why you think your answer is correct. 
• Discuss this with your partner …
• Look in your textbook on page …

Students often like the idea of getting a card. And this is a quick way for the teacher to 
establish a dialogue with a larger number of students.

Feedback is particularly important when you are supporting students who are involved 
in open-ended problem solving. Your questions might include: 

• ‘Have you looked at some simple examples?’ 
• ‘What else do you need to find out?’ 
• ‘Do you see any patterns?’  

Effective feedback contains specific targets that students can act directly on.
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A whole-class discussion at the end of a Maths lesson or a topic is important for 
student learning and an important strategy to provide feedback to a large class. 
Keeping a record of the feedback you give is useful – this will ensure that no student is 
left out and it helps you to track all the students’ progress. 

Try the next Activity, which asks you to record your feedback across a lesson or two.

Activity 23

Draw up a chart with the names of the students in a class you teach down one side and 
lessons you will be teaching them in the coming few weeks across the top. If you have 
a very large class, you might want to choose a group, but be sure to include students at 
a variety of levels of ability (from those you feel have few learning needs to those who 
have many). Try not to focus only on students who are having problems. Sometimes 
we forget to give feedback to more able students, but they have feedback needs too 
and need to be pushed to think sometimes.

Every time you have an individual (probably very short) ‘feedback’ discussion with 
a student put a tick against their name in the appropriate box. If the feedback was 
extended, that is, you spent more time than normal or went back to the same student 
a number of times, put an asterisk against the tick. See the example below:

Name Lesson 
1

Lesson 
2

Lesson   
3

Lesson
4

Total

Lina 3
Eman 4
Lana 1
Mariam 0

Make a ‘feedback’ discussion chart like the example above to record how often you 
speak with individual students.

At the end of the period of time you have selected, reflect on the following questions:

• What percentage of the class were you able to speak to?
• Did the percentage you achieved ensure that you would be able to give feedback 

to every student within a two- or three-week period?
• Did you manage to speak to those who might be finding the mathematical topic 

difficult?
• Did you manage to give feedback to those finding the mathematical concept/tasks 

fairly easy? Were you able to give them an additional, more demanding, task?
• What types of feedback did you give?
• Was it helpful to the students? How do you know this? For example, did they finish 

the work without further help? Did they write a clear explanation that showed they 
understood the ideas?

Make a note of your thoughts in your Programme Notebook.
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Comment
Using assessment for learning in Maths classrooms is not a mechanical process where 
you just say ‘Well done’ or ‘This needs more work’. It involves more thought about 
how to help the students in their learning, because this will make a difference to their 
achievement in Maths. Many Maths teachers do this as a matter of course. But if you 
want to improve and develop your assessment practices (even the most experienced 
among us need to do that!) then you need to think explicitly about what you are doing 
and saying to students. 

Reflection is an important part of making sense of what you have observed in your classroom.

As discussed earlier, there is now quite substantial research evidence that underpins 
how important good-quality feedback is. Stop and reflect on the following important 
findings:

• Written and oral feedback can be equally effective if each is given in some depth. 
• Giving praise is valuable, but praise that is specific to the task and mentions 

attributes of the task that have been well done is more effective than general praise. 
• Feedback is more effective if it is focused on the task rather than the general 

personality of the student. For example if you find out that a student provides 
incorrect reasons for applying a theorem in a given situation, your verbal/written 
feedback may include comments/questions such as: 

‘I think I spent about two 
minutes with Mona today 

and maybe the same 
yesterday. My advice seemed 
to have a positive impact on 

her confidence.’

Look at the diagram/situation carefully. What features would 
the diagram need to have for this theorem to apply? What other 
properties/theorems do you know that might apply to this 
diagram? How could you check?
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• Feedback on behaviour and presentation may be necessary, but it should be 
alongside consistent feedback on tasks.

• Feedback should always indicate a future action; what the student should do 
next, given the discussion you have had with them. Mistakes should be seen as 
important learning opportunities. 

• Whole-class feedback can be helpful. For example: 

• The student needs to see the feedback as useful, and so how you give the feedback 
must be sensitive to the student as a learner and person.

The list above does not suggest that all forms of feedback should be used in every lesson 
or even every week. But it does say that students need regular feedback in order to learn 
effectively. This Unit has suggested how Maths teachers can use a variety of forms of 
feedback and has suggested ways of monitoring this.

Moving around the class allows you to give constructive feedback to groups and individuals. 

Today you worked with the pairs of triangles and decided whether 
the triangles are ‘similar’, ‘not similar’, or ‘cannot be determined’. 
‘You have all done very well. I think everyone now understands 
what similar triangles are. However you need to practise applying 
properties of similar triangles to solve problems involving missing 
lengths and angle measures.
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Summary
This Unit has helped you develop your understanding of current practices in assessing 
mathematical learning but with regard to assessment for learning in particular. The 
key to assessing learning is being able to seek out evidence of every student’s learning 
and also being clear about what it is you are expecting the students to learn so you can 
assess their progress against these clear criteria or learning outcomes.

There are various strategies that you can use to help students learn, including different 
ways of providing feedback and ways of finding out what students know. Questioning is 
an important part of this process and the next double Unit will explore this further. 

Providing feedback so that students understand their strengths and weaknesses in the work 
they are doing is important. Students who appear to have easily understood a topic need 
extension activities to help them think in more depth about the ideas involved. Students who 
are struggling to learn something will need extra help from the teacher or their peers, such as 
having different activities broken down into smaller units or talking through ideas in different 
ways, to help them build up their understanding. Talking to students in this way helps them 
develop the skills and understanding necessary for learning; most importantly it helps them 
to work more autonomously and take charge of their own learning. 

Some of you will have your own children or younger brothers or sisters, and you all have 
memories of being a student in school. You know just how significant it can be when 
the teacher speaks to an individual student. Every student needs that strong feeling that 
someone cares about and understands them as a learner. The new approaches to active 
learning and assessment for learning build therefore not only on how they develop 
students’ intellectual capacity, but also their emotional strength.
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Module 3 Units 10–11: Questioning techniques 
to promote formative assessment practice for 
student learning

Introduction
This double Unit has a focus on questioning because this is one of the most important 
skills that teachers learn and develop in their practice. Questioning is a valuable tool 
in helping students learn and make sense of their world and it encourages deeper 
thinking and creativity.

Unit 9 discussed formative assessment and the way this can improve teaching 
effectiveness and learning progress, and it looked at the importance of feedback 
in helping learners learn. Questioning is at the heart of the day-to-day formative 
assessment process. The more teachers ask questions, the more they become aware 
of individual, group and class learning, understanding and progress. Few – if any – of 
us learn in a totally linear way. Sometimes it is easy for us to miss important links and 
sometimes we find it difficult to make sense of what is being said or done. 

As a Maths teacher, you need to be aware of the learning difficulties your students 
may have and to plan more precisely to help them. It is you, the teacher, who helps 
your students ‘scaffold’ their mathematical learning. Questions are at the heart of this 
process.

Teacher Development Outcomes
On completing this double Unit, you will have developed your:

• knowledge and understanding of and ability to use a variety of different types of 
questions to aid learning;

• understanding of the significance of ‘higher-order’ questions and your ability to use 
them effectively in developing students’ thinking and learning;

• ability to integrate question preparation into your lesson planning.

The importance of questioning in Maths teaching and learning 
There is a range of different types of questions that you, as a Maths teacher, can use 
to help your students think more carefully about what they are trying to learn. For 
example, the rapid questions and answers of a teacher-led ‘brainstorming’ session can 
be used to arouse interest, provide information about what the students already know 
or gather information about what a group has learned.

This Unit will look at some of the ways to classify questions and how they can impact 
on teaching and learning in the classroom. The first Activity asks you to reflect on 
reasons to use questioning to start you thinking about its crucial place in the teaching 
and learning cycle.



Module 3: Units 10 - 11 17

Activity 24

If possible, carry out this Activity with a colleague who is also doing the SBTD II 
programme. (They do not necessarily need to be teaching Maths.) 

Look at the list below, which describes ten reasons for asking questions:
1. To arouse interest and curiosity about a topic.
2. To focus attention on a particular issue or concept.
3. To develop an active approach to learning.
4. To stimulate students to ask questions of themselves and others.
5. To structure a task in such a way that learning will be maximised.
6. To identify specific difficulties that prevent students from learning.
7. To communicate to the class that they are expected to be involved in the lesson.
8. To provide an opportunity for students to assimilate and reflect upon information.
9. To help the development of thinking skills.
10. To express a genuine interest in the ideas and feelings of students.

Now classify the ten reasons in one of the following categories. There will be overlap. 
Put them in the category to which you think they are most closely related.

• Developing student learning
• Motivating students and stimulating their interest
• Monitoring progress
• Managing behaviour

Some questions can be planned in advance, while others are a response to what 
happens in the classroom. Think about the type of questions you might ask for each of 
these ten reasons. 

Which do you think may:
• include questions you will need to plan in advance?
• be a response to something that has happened?

Comment

It is clear that questions fulfil a range of purposes and that some may well be more 
effective if planned in advance, but all the types of questioning in this list have a 
place in the teacher’s repertoire of questioning skills. The important thing is to be 
aware of the reason you are asking questions and to ensure that you frequently use 
questions that will enable you to assess learning/progress and develop your students’ 
understanding and encourage higher-order thinking. 
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Well-planned questions encourage higher-order thinking.

You will have noticed that one of the reasons in the list was in order to stimulate 
students to ask questions of themselves and others. Now read Case Study 21, in which 
Naji encouraged his students to raise their own questions.

Case Study 21
Naji was teaching Maths to Grade 9 students in Jarash Camp School in the Jordan. Naji 
was beginning a new topic on similar triangles and decided to use students’ questions 
as a starting point for the topic. He understood that good questioning by a teacher 
was essential to assess students’ learning, but he also liked the idea of the students 
raising questions themselves. 

His students had learned about congruent triangles postulates earlier in the year. 
Firstly, he reviewed their previous work by asking them to tell him the conditions 
for which two triangles were known to be congruent. He coded their responses as 
postulates (SSS, SSA, SAA). If any of his students had suggested AAA, then he would 
have put this on the board and told them this would need checking. Then he wrote a 
task on the board to introduce the new topic and connect it with their prior learning: 

Do you think that if the three angles in one triangle are equal 
to the three angles in another triangle, that the two triangles 
must be congruent? What would we call that postulate 
(AAA)?

He also drew the two triangles, with equal angles.
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Naji asked his students to discuss this in pairs and make an argument, with examples, 
to explain why they believed it was or was not true.

After five minutes, he invited some students to share their arguments. Where there 
were problems with an argument, Naji invited other students to explain the problem. 
He then summarised their responses in the following way: ‘You all agreed that these 
triangles look very much alike, but they are not congruent triangles. They are similar 
triangles.’

Naji then told the class they were going to learn more about similar triangles. He said 
he wanted the students to work in pairs and brainstorm as many questions as they 
could think of to ask about similar triangles. Then he had a whole-class session where 
each pair contributed a question. He wrote many of the questions on the board, 
sometimes helping the students to refine their questions as he did it. 

• How do we know if the triangles are similar or not? 
• What is the difference between similarity and congruence?
• What are similar triangles? 
• Are congruent triangles similar too? 
• Is similarity and congruency associated with triangles only? 
• Do similar triangles have various properties?
• Why do we need to learn about similar triangles? 
• What is the use of similar triangles in solving 
  mathematical problems?
• Can we assess similarities between 3D shapes?
• Do we use the idea of similar triangles in everyday life?

Naji told the students that most of these questions would be answered during the 
lessons that followed, but that first he would give them a chance to try to find some 
answers themselves. He asked each student to copy down the four questions that 
they thought were most interesting and challenged them to make an A4 poster for 
homework, providing the answer to one of them. He told them they could use their 
textbooks, but also encouraged them to do research on the internet and in the library.
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When he collected the homework, he checked the accuracy of the students’ answers, 
wrote brief feedback and then displayed the posters on the wall.

As he taught the topic, he made a point of highlighting when he was dealing with one 
of the questions, referring to the posters on the wall as appropriate. 

Comment
Naji’s approach stimulated the students’ interest. He gained some insight into their 
prior knowledge and then gave them the opportunity to find answers to some of 
their questions so that they took responsibility for their own learning. His use of their 
posters throughout the topic allowed him to draw on their existing knowledge, boost 
their self-esteem and maintain their curiosity. He also reminded them that asking 
questions was a characteristic of good mathematicians and was important in research 
and problem solving.

The next Activity asks you to use a similar strategy in your teaching.

Activity 25

Try this Activity out with one of your classes. You need four or five visual aids relevant 
to the Maths topic you are teaching that you can put around the classroom. You could 
use posters, photos or objects (or a combination of these). 

Ask the students to work in pairs. If there is enough room in the classroom, you might 
ask the class to leave their seats and come and look at the visual aids. When the 
students have looked at all the visual aids, ask them to write a question for each one. 
Then ask each pair to choose the question they would most like answering. Write these 
questions on the board.

In a class discussion, get the students to answer the questions that can be answered 
straight away. This should give you a good idea of general levels of existing knowledge 
in the class. Use this knowledge and the questions that were not answered to help you 
plan the lessons you will teach on this topic.

Use your Programme Notebook to write down how the lesson went. Concentrate on 
how the students were involved, the kinds of questions they raised, and the learning 
the activity produced. Think also how you could do this activity again and make it 
more effective. Use your Programme Notebook to plan how you will refer back to these 
questions as you teach the topic. 
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Visual aids can be the starting point for a sequence of questions.

Why is it important to ask questions?
Asking questions is a stimulating and interesting way to engage students in problem 
solving to assist their learning. Some recent research asked teachers who were new to 
teaching why questions were important. The main reason given was: ‘To find out about 
students’ knowledge and understanding’ (Brown & Wragg, 1993).

However, research in many classrooms shows that teachers can easily forget this! One 
study analysed more than a thousand questions heard in a series of Grade 1–6 classes 
in one small town. The researchers first looked at who the questions were addressed 
to. They found that 12% were addressed to groups of students, 22% to the whole class 
and 66% to individuals. This could be construed as encouraging, as the teachers were 
providing an individual focus. 

However, the researchers then looked at the kinds of questions being asked. They 
found that:

• 57% were managerial (to do with equipment or the organisation of the classroom, 
such as ‘Does everyone have a piece of graph paper?’);

• 35% required only the recall of facts, information or data (such as ‘What is the value 
of Pi (π)’? or ‘What is the formula to find the area of a polygon?’);

• only 8% were ‘higher-order’ questions, which make students think hard about an 
issue (such as ‘How could you use Pythagoras’ theorem to find the length of the 
longest diagonal in a cuboid?’ or ‘Prove that the difference between the squares of 
two numbers is the product of their sum and difference’).

This research project found that teachers were asking lots of questions, but only a 
small number of them could be seen to be supporting a more active engagement by 
students in their own learning.
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The next Activity looks at a transcript of a lesson and asks you to analyse the types 
of questions one Maths teacher asked in a session. This will help you develop your 
understanding and ability to recognise different kinds of questions.

Activity 26

Read the following transcript and, in your Programme Notebook, make a response to 
the following questions:

• Can you find an example of a managerial question?
• Are there examples of questions that are really commands?
• Can you find an example of a question that requires recall of information?
• Can you find an example of a question that requires higher-order thinking?
• Which is the first key question about the content of the lesson?
• Why do you think the teacher asked the key question? In what direction does the 

teacher then take the lesson? 
• Do you think the teaching and learning sequence was appropriate

Transcript:

Part 1:

Teacher: Right, can you all sit down now? Take out your textbooks. Can I have you all 
looking this way? Can you remember that last month we did some work on the topic 
‘Ratios’? Today we are going to extend that topic. What do you remember about ratio? 

Omar: Dividing two numbers.
Teacher: Right. Can we think of other words explaining ratio?
Ahmed: Comparison.
Teacher: Interesting – are comparison and division the same concepts? 

Part 2: Later in the lesson 

Teacher: If five cats can catch five mice in five days, how many days does it take three cats 
to catch three mice?
Sami: Three days.
Teacher: Why do you think so? 
Sami: It is quite obvious – more mice more days, fewer mice fewer days.
Teacher: This is an inverse proportion. If you have fewer cats, it takes more time to catch 
the mice. Do you know what inverse proportion is? 
[No response.]
Teacher: Direct proportion means that as one quantity increases, the other quantity will 
also increase. For example: as the number of cats increases the number of mice they can 
catch increases proportionately. What do you think inverse proportion might be?
Saeed: Is it the opposite of direct proportion
Teacher: That’s right! As one quantity increases, the other quantity decreases. Think about 
this. What will happen to the number of days required to catch a certain number of mice if 
the number of cats increases?
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Bassam: It will take fewer days.
Teacher: That’s right.
Sami: So, is that an example of inverse proportion?
Teacher: Well done! Now, think about what happens when you turn on a tap and run 
water into a bucket. Do you think that the amount of water is in direct proportion to the 
time it is running?
Ahmed: Yes.
Teacher: Good. Can anyone think of other examples of direct and inverse proportion from 
your daily experiences?

Comment
Hopefully this exercise has helped you identify the different types of questions that 
teachers use in the classroom and, as you have analysed this lesson, you may have 
noticed the types of questions and statements that the teacher has used. This will 
help you to carry out the next Activity, which asks you to find out about what kinds 
of questions you use in your Maths classroom. It asks you to reflect on the balance 
between those that are organisational/managerial, those that are information 
questions that require recall and those that encourage thinking. 

Do this Activity with a colleague and share your experiences after watching each other 
teach.

Activity 27

In this Activity you will need a colleague to come and observe part or all of a Maths 
lesson. Give your colleague a chart like the one below. Make sure they are familiar with 
the three types of questions and can recognise them easily. Next, ask them to keep a 
tally of the type of questions you ask as they observe your lesson

Managerial question Information questions Higher-order questions

At the end of the lesson, discuss with your colleague the proportion of questions that 
fell under each category. Are you happy about the distribution? Did you have sufficient 
higher-order questions? If you think the balance needs to be changed, what do you 
think you can do to improve it? What was your colleague’s impression? 

Next, do the same Activity, but change roles so that you observe the colleague’s lesson. 
Again, share your thoughts about what happened and discuss how each of you uses 
questioning in your classroom teaching.
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Closed and open questions 
Another common way to distinguish between the types of questions teachers use in 
the classroom is in terms of closed questions and open questions.

Closed questions are often answered with a simple numerical answer, a ‘yes’ or ‘no’, 
or a simple statement of fact. They do not usually require higher-order thinking skills. 
Examples of closed questions include ‘What is the area and circumference of a circle 
with a radius of 5?’

Open questions encourage a variety of responses and can be used to encourage 
higher-order thinking. For example: ‘Can you see a relationship between the length 
of the diameter and the circumference of the circle?’ This requires students not only 
to demonstrate knowledge and application of formulae, but also to analyse the 
relationship between circumference and area of a circle. Higher-order questions 
encourage students to think more deeply about the concept. The table below gives 
some examples of open-ended questions and the learning processes that they 
encourage. 

Question/prompt Processes

Write down different ways to make the number 4.

Students think creatively to use different 
arithmetic operations, individually, then 
collectively. This task is very open and can 
develop skills in categorising the different types of 
solutions found.

Explore questions of this type: I am thinking of two 
numbers whose sum is 10 and difference is 2. Find 
the numbers and explain how you arrived at your 
answer. What difference would it make to change 
the numbers? The operations?

Students interpret information mathematically, 
find a solution by informal methods, explore 
possible solutions and explain their thought 
processes. They can then explore how their 
specific solution is an example of more general 
cases.

Look at this pair of triangles. Describe 
mathematically in what ways they are the same 
and in what ways they are different.

Students use observation and analytical thinking. 
Such questions give them the opportunity to 
interpret and explore what they see. This can give 
the teacher an insight into the connections the 
students have made between the concepts.

Good questions have long been regarded as a fundamental tool for developing 
students’ mathematical understanding and logical thinking. However, research has 
shown that a high percentage of questions from Maths teachers are lower-order 
knowledge-based questions focusing on recall of mathematical facts. Of course, 
these are important in allowing the Maths teacher to check whether students know 
a formula or can apply mathematical rules to solve a problem and obtain the correct 
answer, but researchers agree that open questions are likely to create a stronger 
learning situation than closed questions as they allow students to explore their ideas 
more and listen to alternative views. As a Maths teacher, you need to achieve a balance 
between closed and open questions.
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Conceptual, empirical and value questions
Another way of classifying questions is in terms of conceptual questions, empirical 
questions and value questions. 

Conceptual questions can be initiated by classification-type activities such as 
classifying various attributes within a mathematical concept, or grouping numbers in 
various categories by using well-justified criteria. Examples of conceptual questions 
could be:

• Organise numbers from 1 to 100 into following groups:
    1.  prime numbers;
    2.  square numbers;
    3.  triangle numbers.
• Classify the shapes in different groups, and explain your criteria for the suggested 

classifications.

Such questions help students to devise their own classifications for mathematical 
objects or numbers, which helps them to begin developing their own conceptual 
ideas. By doing that, they learn to recognise various properties of objects or number 
and develop mathematical reasoning. They could also develop mathematical language 
and definitions. 

Empirical questions involve observation, recall of facts and possibly guided 
investigation. Read the following transcript from a lesson about similar and congruent 
figures. Read carefully for the ways in which the teacher uses questions to help 
students observe carefully and use their observations to develop their understanding 
of mathematical ideas:

Transcript: 

The teacher wanted the students to explore the differences between similar and congruent 
figures. The teacher began the lesson by displaying a basketball and a tennis ball.

Teacher: How are these two objects alike?
Student: They are same shape
Teacher: Why do you think so?
Student: They are both circular – one is small in size.
Student: The basketball is like a large version of a tennis ball. 
Student: They have different sizes but the same shape.
Teacher: Good. We say they are similar figures. So, can someone say again why the two 
balls are similar figures?
Student: It’s because they have the same shape but are different sizes.
Teacher: Any other examples of similar figures?
Student: The windows are similar. 
Teacher: Good.
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Empirical questions about congruent figures will help students to observe and develop their understanding.

The teacher then showed them two same-sized oranges and asked: ‘How are these 
objects alike?’

Student: The oranges are same size. 
Teacher: Are they similar figures? 
Student: They are the same. 
Teacher: Yes, when they are the same in both size and shape we call them congruent. 
Could you prove it?
Student: Yes, if we cut the oranges into two halves, each half would match up with any of 
the others perfectly. [Note: Even though in practice oranges will not be exactly the same, 
the example works.]
Teacher: If something is symmetrical, it can be folded in half and be matched up on both 
sides. Do you think congruent figures are always symmetrical? 

With the help of the teacher’s questions, the students further discussed differences and 
relationships between similar and congruent shapes. Later the teacher provided the 
groups with Geoboards with rubber bands and encouraged them to construct similar 
and congruent shapes with the help of given materials.

Value questions relate to values you wish to explore with the students. Any part of the 
curriculum where rights or ethical issues are being discussed and where sometimes 
there will be different opinions, falls into the values category. Such questions allow 
students to formulate and think about their own opinions and understandings about 
a topic. While value questions may be less frequent in Maths than in other subjects, 
they might occur when you are discussing topics such as ratio or rate. For example, 
‘an increase in the number of cars increases the rate of smoke in the air’ could provoke 
discussion about environmental issues. 
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Can you think of any topics you will be teaching in your Maths lessons during the next 
semester where such issues are relevant?

The different ways of classifying questions discussed in this Unit show how certain 
types of questions foster learning more than others. All the types of questions are 
useful, but questions that make students think (rather than questions that just require 
students to use their memory) should feature significantly in a teacher’s questioning 
strategies. On a day-to-day basis you do not need to have the classification of 
questions in the forefront of your mind! But you do need to ensure that you develop 
strong questioning techniques that extend your use of the more challenging types of 
questions in order to help students progress more.

Strong questioning techniques will help your students to progress in their learning.

In the next Activity you will be asked to plan a lesson with a particular focus on the 
questions you will use. Before you do the Activity, you should read the following lesson 
plan carefully. 

The planned lesson involves lots of questioning (with some questions prepared by the 
teacher in advance) and a linked peer-assessment activity. As you read, keep track of 
the different questions the teacher will use.

Note: The lesson plan format on the next page may differ from your own lesson plans, 
it is provided for example only. 
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Lesson plan
Topic: Ratio and Proportion
Resources: Number cards, Worksheets

Learning objectives
By the end of this session, students will be able to :
• explore equal ratios; 
• recognise the difference between ratio and proportion;
• find missing information to complete a proportion;
• apply proportions to solving problems.

Subject knowledge needed by teacher
Proportions are built from ratios. A ‘ratio’ is just a comparison 
between two different things. For instance, someone can look at 
a group of people, count heads, and refer to the ‘ratio of men to 
women’ in the group. Suppose there are 35 people, 15 of whom are 
men. Then the ratio of men to women is 15 to 20. A proportion is 
a name we give to a statement that two ratios are equal. It can be 
written in two ways:

two equal ratios, a/b =c/d
or, a:b = c:d

We can also express the proportion a:b = c:d as a x d = b x c
The order the number is written in a ratio is crucial. 

1. Introduction 
Planned discussion with class, based around a series of questions:
• There are 15 apples and 6 oranges in a basket, what would be the 

ratio between the number of apples and oranges? 
• Can you express 15 to 6 in different forms? 
• What do you notice about 15:6 and 5:2?
• Did you notice a relationship between two ratios? Are they the 

same or different? Why? 
• Are they equivalent ratios? Why do you think so?
• Can you give me more examples of equivalent ratios? 

2. Exploring the meaning of proportion
Using these questions, I will revisit their prior understanding of 
ratio and build their thoughts around equivalent ratios and then 
proportion. I will write some examples of ratio on the board (i.e. 
2:7, 10:4, 4:14, 1:3, 4:12, 7:2, 10:30) and ask them to come to the board 
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to write equivalent ones and give reasons for their choices. If the 
students’ answers are varied and demonstrate confusion, I will 
ask questions to help them clarify their thoughts. For example, if 
students think 7:2 and 2:7 are same ratio. I may ask, do you get 
same drink if you mix 2 units of mango squash in 7 units of water 
as if you mix 7 units of mango squash in 2 units of water? Which 
one would you prefer to drink? 

3. Working with direct proportion – group activity 
I will give a collection of questions to engage groups of three/

four in finding the unknown side in each proportion. Their 
responses will be written on the board and agreements and 
disagreements will be resolved. 

4. Working with direct proportion – pair work
I will ask students to construct their own question around direct 
proportions using a real-life example. They should swap this with a 
neighbour. When both members of the pair has finished the problem 
given by their partner, they can check each other’s work. If they 
agree that the answers are correct, they repeat the process. If 
there is a disagreement, they should call me over. 

5. Conclusion
As a whole class, we will discuss through question and answer 
what they have found out about ratio and proportions: 
• What is ratio? 
• What are proportions? 
• How can we find missing information by using proportion?
 
6. Homework 
They will solve five problems from the exercise in the textbook. I 
will then collect and reflect on all the responses. 
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Activity 28

Now think about one of the lessons you are planning for next week. As you plan this 
lesson, focus on the way you will use questioning. Try to ensure that you do not only 
use closed questions that test recall of information. You should aim to include as many 
open questions as possible to encourage higher-order thinking. 

Write out the plan in your Programme Notebook, using the format you normally use, 
but make sure you identify what types of questions you might use at different stages 
of the lesson and note down key questions that you will ask. 

However, be prepared to be flexible. You may need to modify the planned questions 
as you are teaching, so you can adapt your teaching to meet the students’ needs. This 
involves listening to what the students say and thinking of the overall aims of the 
lesson, including the knowledge, skills and attitudes you might be trying to develop, 
and then asking different types of questions to help stimulate students’ thinking and 
development with regard to your learning intentions.

After you have taught the lesson, write an evaluation under your lesson plan using the 
two headings below:

• What went well in the lesson?
• What you would change the next time you taught this lesson?

It is important to reflect how well your questioning strategies and techniques worked. 
What kinds of questions did you use? Did you use more higher-order questions and 
did this stimulate the students to think more deeply about the ideas? How much did 
you use more structured questioning? Did this help when students were struggling 
with ideas? 

Improving questioning techniques is an ongoing process for all teachers. The next Case 
Study shows how one Maths teacher, Nadia, tried different ways of using questions to 
assess learning in a way that the students enjoyed.

Case Study 22
Nadia was teaching a number of classes in Grades 7 to 9. Nadia had developed her own 
technique of finding out if everyone had really understood the topics discussed during 
the past few weeks – she held a class quiz. Sometimes this would be an oral quiz. She 
would do a rapid quiz to begin with, where factual answers were required. Then she 
would have one or two questions at the end of the quiz that asked the students to 
give their opinion and provide reasons of why they said what they did. These were 
questions that assessed higher-order thinking skills. 

For example, in a lesson she taught on solving quadratic equations by factorising, her 
rapid quiz questions were:

Notice how Nadia carefully built up the complexity of her questions to ensure she 
could assess different levels of progress.
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How can you solve a 
quadratic by factorization? 
Write a set of instructions 
for your colleague.Check 
that they can follow your 

instructions.

Why do we use the 
word ‘factorise’ to 

describe this process?

She then asked two questions at the end to allow for higher-order thinking skills to be used:

Verbal quizzes can be a quick and effective way to check student understanding.

At other times, Nadia would give a written quiz for individuals or pairs to answer at the 
end of a lesson. From this she would usually gain an idea as to which students had not 
fully understood the lesson. Then, at the end of teaching the topic, she would divide 
the class into two. One part of the class – the students she felt understood the topic – 
would be set an extension activity that asked them to apply what they had learned. 

The other part of the class, usually much smaller, would then receive a focused ‘catch-
up’ session that presented the same ideas but in a different way, to try and help the 
students understand the concepts better. Nadia would go over the main points, trying 
to make the session as interesting as possible.

Comment
Nadia was aware of how to use relevant questioning techniques to assess the students’ 
learning at the end of her lessons and also at the end of a topic. She was then able to 
plan the next steps while taking account of what the students already knew. In this 
way, she was always trying different approaches to develop her own questioning skills. 
Nadia also reflected regularly on how well lessons went and whether she had used 
appropriate questioning techniques.

Improving questioning techniques
We know that students learn better if the questions they are asked are demanding, but 
still within their capabilities. The more experienced teachers become, the more they 
can deepen these sorts of skills. Here are some key points to consider.

1. Questions need to be structured so that students are led towards the answer 
or the possibilities of the answer – rather like signposts that point to the correct 
destination! It is essential that the initial question has a very clear focus. 
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2. Questions need to be at an appropriate level of understanding for the students 
or class. You will need to choose language and terminology that the students 
understand. 

3. Questions need to be directed at extending learning and distributed around the 
class. A lot of research shows that teachers who ask questions from the front of 
the class tend to direct their questions to students in the central areas. Research 
also shows that if teachers only respond to students putting their hands up rather 
than asking students at random to try to answer, this limits the number of students 
involved. By asking questions as given below you could maintain and lead the 
discussion and give everyone chance to participate in it:

   • What do you think, Fatima?
   • Can you hear what Ruba is saying?
   • Thanks, Hannah. Now, what do you think, Nada?
   • How do you react to that, Tania?
   • Could you repeat what Aisha suggested?
   • Are there any other ideas?
   • Yes, that’s right, you are nearly there. Can anyone see what is missing here?

4. Questions need to be paused and paced. One researcher has coined the term 
‘wait time’. This researcher analysed 800 tape recordings of lessons and found that 
teachers asked between three and five questions per minute, but only allowed a 
second or less for the student to answer. Before the student had time to think about 
the question, the teachers asked someone else or rephrased the question. When the 
researcher asked the teacher to try to extend the ‘wait time’ to just three seconds 
or more, not only after their question but also after the student’s initial response, 
they found that the quality and length of students’ answers improved significantly. 
You may have experienced that pausing is not always comfortable. However, in a 
classroom where both the teacher and the students pause at appropriate times, 
research has shown that some exciting things can happen such as: 

   • the length of student responses increases;
   • students’ confidence increases;
   • weaker students contribute more;
   • there is a greater variety of student responses;
   • discipline problems decrease;
   • creative responses increase.

5. Questions need to prompt and probe. Prompts and probes are follow-up 
questions when the first answer a student provides is inadequate or inappropriate. 
They are perhaps the most important questions to develop and ‘scaffold’ students’ 
understanding. They are very important in formatively assessing how a student is 
progressing. These are questions that:
• rephrase the question, maybe in simpler terms; or 
• pick up some key points in the topic and lead back to the original question; or
• review the information given so far and then return to the original question.
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For example, if you find that the students are not able to respond to a question such as why 
(a + b)2 and (a2 + b2 ) are different, you may approach each expression individually. 
Once they have described each of them separately, they will be in a better position to 
make the comparison required by the original task. 

Here are some more examples of probing and prompting questions that you could use:
• Does that always apply?
• Can you give me an example of that?
• How does that fit in?
• Who has the same answer/pattern/grouping as this?
• Who has a different solution?
• Are everybody’s results the same? Why/why not?
• Have we found all the possibilities? How do we know?
• Have you thought of another way this could be done?
• Do you think we have found the best solution?
 
6. Teachers need to listen carefully to students’ replies to questions, as these will show 

if a student has not understood something thoroughly. They need to be aware of 
the points on which their prompting and probing questions can be built. These six 
points can be useful in helping you plan, and reflect on, your questions. 

Good questioning techniques help teachers to be aware of the level of understanding of all the 
students in their class.

Common errors in questioning
There has, as we have shown, been a great deal of research on questioning. As 
a teacher, sometimes your questioning technique can go wrong. Here is a list of 
common errors in questioning that one team of researchers identified:

• Asking too many questions at once. 
• Asking a question and answering it yourself. 
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• Asking questions of only certain students (such as the ones who will know the 
answer).

• Asking a difficult question too early in a topic. 
• Asking irrelevant questions.
• Always asking the same types of questions (such as ‘closed’ ones).
• Asking questions in a threatening way (such as shouting).
• Not giving students time to think.
• Ignoring wrong answers.
• Failing to build on answers.
• Not encouraging students to ask their own questions.
• Not acknowledging good aspects of an answer that isn’t ‘perfect’.
• Not giving praise for correct or partially correct answers.

Most teachers will make some of these errors at some time! Some errors are worse 
than others – for example, asking questions in a threatening voice will do little to build 
learners’ self-esteem. These common mistakes are listed just to alert you to some of the 
problems associated with certain questioning habits.

One of the most common challenges is ensuring that all students have a chance to 
participate and contribute to discussions and question-and-answer sessions. To do this, 
you need to work on developing your questioning skills and plan carefully what type 
of questions to use at any particular time. This will depend on what you are teaching 
and what you want your students to achieve by the end of the lesson or topic.

Summary 
Questioning is a teaching skill and strategy that even the most experienced teacher 
can improve through reflection and practice. The Greek philosopher Socrates did all 
his teaching by asking questions! For him, developing his skill in questioning was a 
lifelong process.

Questioning is crucial in allowing teachers to make judgments about whether students 
have understood a topic or not. Adopting a formative approach to learning gives the 
teacher a much clearer idea of how to build up a student’s skills and knowledge.

Many students will achieve the learning targets through class and group activities 
the teacher has planned for them. Others might need individual support. The teacher 
has to develop a fairly detailed picture of an individual’s, as well as a class’s, progress. 
They need to know when interventions, such as using structured questioning to break 
learning into more manageable steps for individuals, are needed. Questioning to find 
out what students have learned is one kind of formative assessment which provides 
teachers with information that they can use to plan the next steps in learning for the 
class and individuals as appropriate.

Good preparation for all questioning sessions is important and sharing ideas about 
questioning techniques with other teachers is useful. Building up and continually 
improving your repertoire of questioning strategies is an important part of your 
professional development as a Maths teacher.
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Module 3 Unit 12: Recording progress in learning

Introduction
We know that students are more likely to maintain their motivation and succeed when 
they can see the progress they are making. Helping students to identify the progress 
they have made is an important part of teaching and learning. Students benefit when 
the school and classroom approach to recording assessment helps them to understand 
what is required of them and enables them to track their own progress towards 
achieving their goals.

The term ‘assessment’, which is the focus of this Module, derives from the Latin word 
assidere, which means ‘to sit beside’. This simple phrase says much about the original 
meaning of assessment. It suggests that assessment should be non-threatening and 
affirming, and a partnership between the assessor and the person being assessed that 
is based on mutual trust and understanding. If students are more actively engaged in 
their own learning by receiving regular feedback on their progress and advice on how 
to progress, they are more likely to improve. They are also more likely to be confident 
and autonomous learners in the future.

 

Positive assessment approaches are student centred and help learners to understand what they 
have learned and where they need to dedicate effort.

For you, as a Maths teacher, assessment should mean the effective monitoring of 
students’ progress in a range of ways. These ways do not need to be time-consuming, 
but together they will build a picture of what each student can do and help you better 
match your teaching to their individual needs.
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Teacher Development Outcomes
By the end of this Unit, you will have developed your:

• understanding and skills in the explicit use of learning outcomes with students;
• understanding and skills in using a range of strategies to help students asses their 

own learning and progress;
• awareness of and skills in keeping and using relevant written records of students’ 

progress.

This Unit explores ways to record students’ progress in mathematical learning so that 
both teacher and students understand the expectations and the progress made. 
Keeping evidence of the significant steps that the students in your class make will help 
you to build up a picture of them as learners and also understand how they learn. This 
is an important part of the teaching and learning cycle, as without such information 
it is not easy to plan the next stages of learning to ensure that they meet the needs of 
each student. 

The kinds of records and evidence of learning you keep will vary with different classes 
and different topics. This Unit will discuss what these records might include, but in 
order to gather appropriate evidence you first need to be sure what you want your 
students to learn (the learning outcome) and to consider how you will know that the 
students have learned what you intended – or perhaps even more. 

To be able to do this, teachers need to have clear learning outcomes for the students 
in their classes and plan how they will assess the progress and achievements of each 
student. This does not mean they always have to assess each individual student 
separately.

Setting clear learning outcomes
As a busy Maths teacher, you will need to have a range of strategies for gathering 
evidence of students’ progress. As we have discussed, deciding on clear learning 
outcomes is the starting point. The first Case Study and Activity in this Unit show how 
having clear learning outcomes will help you to gather evidence of learning more 
easily.

Case Study 23
Fatima was teaching Maths to Grade 9 in Yazour Prep School in Syria. Following an in-
service course about identifying clear learning outcomes and using these to assess and 
record learning more effectively, Fatima planned the first lesson in a series of lessons on 
circle theorems. The objectives of the sequence were that students would be able to:

1. state each of the circle angle theorems using accurate 
mathematical terminology;

2. use each theorem to find missing angles in geometric diagrams 
with increasing levels of redundant information on the diagram;

3. understand why each of the theorems is true, having seen a clear 
proof;
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Having set these objectives, Fatima first needed to decide whether to work through 
the theorems in turn or the objectives in turn. She decided that it would be better to 
show her students all of the theorems first, so that they could see the relationships 
between them. So she did step 1 for all of the theorems, then step 2 for all of the 
theorems and so on. This clearly guided her planning. 

She started her series of lessons with a brainstorm in which the students worked in 
groups to record on a large sheet of paper what they already knew about a circle, its 
segments and attributes. Each group showed their learning through drawing pictures 
and written statements. Fatima then displayed the large sheets of paper on the wall 
and pasted each group’s responses on one large sheet:

• Any segment with one end point at the centre of the circle and the 
other endpoint on the circumference is a radius. All radii of the 
circle meet at a point called the centre of the circle.

   

  

• The boundary of the circle and its length are called the 
circumference. 

• The line segment joining any two points on the circumference 
is called a chord. The bounded region between a chord and the 
circumference is called a segment.

• A line in the same plane as a circle and intersecting the circle at 
exactly one point is a tangent.

• A chord passing through the centre of the circle is called its 
diameter.

• The part of the circumference between any two points on the 
circumference is called an arc.

Finding out what students know and want to learn can be an important tool for planning and 
structuring lessons.

4. apply the theorems to practical problems, including the 
application using Pythagoras’ theorem with the angle at the 
circumference in a semi-circle. 
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Fatima also asked one member of each group to briefly present their response, and 
respond to any questions if the rest of the class asked. 

Fatima told her students to draw any circle with compasses in their book and mark its centre 
O. They should draw any chord onto their circle and mark its end points A and B. They should 
bisect the chord and mark the centre of the chord as P. Finally they draw the line OP.

Fatima gathered her students into groups of four and told them to compare their 
diagrams. Their task was to make and prove a theorem about the relations between 
the line OP and the chord AB by comparing their diagrams. 

Fatima left her students to think and discuss for a little while before giving the 
following prompts in turn, only giving as many prompts as were needed:

• What angle is between OP and AB? Can you prove it must always be that angle?
• Join OA ad OB. What can you say about AOP and BOP? How can you prove that?
• What properties of triangles would mean you could be sure AOP and BOP were 

congruent?
• How can you show that side/side/angle (SSA) are the same in both triangles?

Fatima gave the students half the lesson to do this and then each group reported their 
ideas back to the whole class. Fatima wrote the key reasons the students gave on the 
board. Later on, she gave them further input to reach the common conclusion. After 
the lesson, Fatima asked the students to add new information learned about the circle 
theorem on the larger sheet. It would be one way for her to find out how much they 
had learned. She would also be able to compare groups to see whether they had all 
understood the key points. 

Comment
Having identified clear learning outcomes, Fatima found it easier to focus on the key 
ideas she needed to teach and to select the most effective strategies to achieve those 
intended outcomes. She also used the outcomes as a basis for assessing her students’ 
progress. Sharing the objectives meant that the students were able to monitor their 
own learning. They were aware of the concepts they had to learn and the skills they 
were developing. This gave them a clear sense of purpose and a sense of satisfaction 
when they made progress against the outcomes. 

Now look at the Activity below, which asks you to practise and develop your skills in 
writing effective learning outcomes. As you undertake the Activity, think about how 
you will know what the students have learned and what might be the most efficient 
way to record their progress.
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Activity 29

Select one class that you are going to teach in the next few days. Then think what 
you will tell the students at the beginning of the class about what you want them to 
achieve in this lesson. Plan to do this by putting not more than three bullet points of 
the intended learning on the board. Here is an example.

In this lesson you will: 
• review terms associated with circles;
• discover how a tangent to a circle is related to the radius to the point of tangency;
• make a hypothesis about tangent segments to a circle from a point outside the 

circle and justify your hypothesis. 

Having identified the learning outcomes, now plan a lesson that will help the students 
achieve the outcomes you have set. For example, to achieve the second outcome in 
the example, your students would need to learn to work out the proof themselves. 
However, they may need some directions to develop skills to learn independently in 
the long term. To facilitate their investigation of tangent theorem, you may ask the 
group to first identify the tangent to the circle and point of tangency in a given picture.

Think about how you might ask the students to record their ideas, either alone or in 
a group. Think also how you will use their ideas so that both you and the students 
themselves can assess their understanding and learning at the end of the lesson. 

After you have taught this lesson, discuss with the students whether they think they 
have achieved the objectives expected and ask them how they know this. Make notes 
of their answers.

In your Programme Notebook, write down the outcomes and the students’ answers 
to your questions. Also, briefly evaluate how effective the learning outcomes were in 
enabling the students to focus their attention on what you wanted them to learn. Also 
describe how the discussion with the students went; note down what you think they 
learned and how you know this. Finally, reflect on how having clear outcomes helped 
you know what the students did or did not understand by the end of the lesson.

Comment
Noting reflections such as these in your Programme Notebook is one way of recording 
your students’ progress. It is personal to you and will help you plan more effectively 
to meet the learning needs of your class and also support you in reflecting on your 
own practice. How could the students in your class be supported in a similar way to 
understand themselves as learners?
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Noting reflections will help you plan more effectively to meet the learning needs of your class.

Building up a student profile 
It is also important for teachers to have in place a system for monitoring progress 
that enables them to recognise students’ particular strengths and identify whether 
any specific support is required. To do this effectively it is important to be aware of 
and be able to use a range of ways to gather evidence of students’ progress. Most 
teachers have a mark book to monitor progress, but a book full of marks does not 
provide enough information and insight into a student’s learning to enable you to 
plan the most appropriate next steps. Nor does it give the student the opportunity 
to reflect on their achievements, or on how they learn best in different situations. An 
annotated mark book with notes and comments on each student would provide more 
evidence of progress, but again it is limited – it does not capture the student’s own 
understanding of their progress and awareness of how to develop as a learner. 

What is needed is a much more holistic approach, whereby profiles of students 
as learners and their achievements are built up over time. These profiles will then 
enable the teacher and student to talk together about that student’s learning and 
achievement. For example, a teacher may have noticed over time that a student 
has made the same mistake in dividing polynomials. The teacher then spends some 
time talking through with the student how they do the algebraic division and offers 
guidance to help them be able to understand and do the divisions more easily. 
Without the information gathered over time, the teacher would not have realised 
that the student was having problems. When students constantly make mistakes and 
get things wrong, they lose motivation and become disaffected with the subject and 
sometimes with learning itself. 

This Unit explores the kinds of records and evidence you could collect to build a profile 
for each student you teach. 
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Look at the two examples of Maths teachers’ work below and think how much 
information could be drawn from each in order to plan next steps for these students.

Example A

Grade 8 Maths Semester 1
Test Exercise 2 Homework

Total mark 10 10 20
Abdul 5 4 9
Saif 7 6 14
Huessein 9 10 17
Mutasem 9 8 16
Dirar 2 3 0

Example B

Grade 8 Maths Semester 1

Test Comment Exercise
 2 Comment Home 

work Comment

Total mark 10 10 20

Abdul 5
Understands
but makes
careless
mistakes

4
Maybe 
doesn’t     

understand
properly  

9
Needs more
 practice 

and
support 

Saif 7 Needs more
practice 6

Has basic
 idea, 
needs
more 

practice

14 More
 practice

Huessein 9 Understands
completely 10

Excellent,
needs next

steps
17

Good try,
silly

calculation
mistakes

Mutasem 9 Very
competent 8

Good – a 
few

silly slips
16

Again, silly
slips, needs
to check

work

Dirar 2 Does not
understand 3 Confused 0

Couldn’t 
do

it, needed
help

These two tables show two different ways of recording the same students’ data.
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All that can be drawn from Example A is an order of the students from the highest to 
the lowest mark for exercises they have done, but it does not give any other insights 
into what strengths or problems they might have with this topic. 

In Example B, the teacher provides comments that expand on the students’ marks 
by giving information about what the student can do well or where they need help, 
guidance or more practice. As such, Example B is much more useful in helping a 
teacher support each student’s learning better. 

Teachers cannot do this for every lesson, nor can they keep every piece of work a 
student produces. However, they can group students who have achieved similar 
outcomes together and keep a note of their progress, either in a mark book or a 
notebook. A teacher can also select to keep those pieces of work that best reflect a 
student’s progress, and can involve the student in the process of selecting such pieces 
of work. The selection might include written work, drawings, diagrams and even 
photographs. The teacher could make notes on these pieces of work – sometimes with 
the student – to show why they are significant indicators of progress. They can also 
use this opportunity to talk about the student’s progress and set new, realistic and 
achievable targets together.

 Students can be empowered by inviting them to evaluate their own work.

The next Case Study describes how one teacher began to develop his record keeping 
to better reflect his students’ progress and understanding.

Case Study 24
Mutasem  was teaching a Grade 8 class in Ramallah Elem Co-Ed School in Lebanon. 
He had decided to develop his ways of monitoring and recording the progress of his 
class. He already had a mark book where he kept results of any tests or marking he had 
done and where he wrote comments on students’ work. He did not write comments on 
every student every day, but gathered insights as he went around the class helping 
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individuals and groups. Mutasem  always carried a little notebook in his pocket for 
this purpose. He had also set up individual pocket folders so that he could keep in one 
place samples of each student’s work to reflect significant stages in their learning.

On one particular day, Mutasem  set the class some problems on linear and quadratic 
equations and then went around talking to the students as they worked, about what 
they were doing and why. He made notes as he moved around the class.  

As Housni and Abdul had the same problem, Mutasem wrote in his notebook that 
he would put them together with three other students he had identified who also 
struggled to do quadratic equations. He did this at the start of the next lesson and 
spent some time going over one of the problems they had found difficult. By the end 
of the lesson, Mutasem felt the group of five had made progress. He talked with them 
about what they thought they had learned and he made a note in his mark book of 
their comments and their needs as they saw them to move on.

One week later, Mutasem asked each student in his class to write a reflection on what 
they had learned about how to solve problems in Maths. After reading the responses, he 
made a list of things he needed to work on with the students. He then filed the reflections 
into the individual pocket files he had set up for each student as evidence of the students’ 
perceptions of their own progress. He also included samples of their work and observations 
he had made on significant steps they had made. He had a sample, for example, of Ebaa’s 
working out of a complex problem that highlighted how Ebaa  had used a different 
approach to most of the other students but had managed to solve the problem just as well. 

Mutasem  annotated Ebaa’s work to highlight the creative way in which Ebaa had solved 
the problem, and he planned to share it with Ebaa’s parents at the next parents’ meeting 
to show them how Ebaa was gaining confidence and ability in Maths.

Saif: understands process of solving both types of equation, 
but makes careless errors.
Housni: able to solve linear equations but needs practice in 
solving quadratic equations.
Abdul: able to solve linear equations but needs practice in 
solving quadratic equations.
Taliba: can solve linear equations if written symbolically but 
needs help to comprehend word problems. 
Samia: needs help to set sums out. Writing her symbols 
inaccurately which has meant she is not able to do 
factorisation.
Ebaa: uses original approach to problems, but this will not 
generalise completely so needs to check when problems get 
more complicated.
Fatima: very secure with linear equations and quadratics by 
factorisation in all forms. Ready to move onto completing the 
square and proving the quadratic formula.
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Comment
Mutasem started slowly with his development of individual files for pupils, or 
‘portfolios’ as they are sometimes called, by using them with just one class, in this case 
Grade 8. By extending his record keeping from just registering marks and grades, he 
was beginning to build his own understanding of the students as mathematicians. This 
would help him to support their learning and progress more specifically. 

If you write comments or observations about your students, you may find yourself 
writing in great detail and you may think that this is a time-consuming way to work. 
But as you become more used to working this way, you will find that you write less, but 
that each comment you write will be more succinct and meaningful. 

 
With practice, commenting on your students’ progress will become more succinct and record 
keeping will become easier.

For example, in one case Mutasem wrote a long step-by-step description of how a 
student called Bashir solved a problem on working out the cost of paint for painting 
a small house. As Mutasem became more experienced, he realised, when he read the 
entry for Bashir again, that if he had watched Bashir as he went through the whole 
problem-solving process, he could have just written that ‘Bashir was able to identify 
the key parts of the problem and numbers he needed to work with to solve it.’ This 
was a much quicker entry to write, but he realised he could not have done that to start 
with, as he needed to develop his skills of observing and listening more carefully, as 
well as his skills of summarising. 

As many of you teach more than one class, keeping such notes and records of students’ 
progress is very important so that you can plan accordingly. Although you cannot 
comment on every student in every lesson, you can gather evidence for some students 
in every lesson. The next Activity asks you to select a group of students and gather 
evidence of their progress, and it gives you an opportunity to practise writing comments.
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Activity 30

Choose ten students from a class you teach regularly for whom you would like to 
gather more evidence of their understanding and skills. 

Make a table like the one below, fill in the names of the students you have chosen 
and leave plenty of space to write comments. Over a specific time period (for 
example five lessons), write a weekly comment for each student. Make sure your 
comment relates to their learning and achievements in Maths. For example:

Name Comment

Taliba
Can solve linear equations if written symbolically but 
needs help to comprehend word problems, interpret 
the situations, and construct equations from the 
given information. 

Samia
Needs help to set sums out. She can do the addition 
and multiplications of algebraic expressions but is not 
able to do factorisation.

Abdul Able to solve linear equations but needs practice in 
solving quadratic equations.

At the end of the time period, reflect on the completed table and consider what 
useful information you gathered about these ten students. How could you use this 
information to help them progress in their learning? If the comments did not provide 
useful information, can you think why not? Do you need more practice at observing and 
listening to students as they work to see what they know and can do? Given the number 
of students in your class, how often could you write such comments for each student? 
Set yourself an achievable target number of comments per class per semester. Try to 
achieve at least one comment per student each semester.

This is just a start to building up a comprehensive picture of the students as learners. 
The more you do this, the more you will see the benefits for your teaching. You will 
be able to better match your planning to your students’ needs and you will have 
a wealth of information to share with parents or with colleagues in other subject 
areas. Depending on the timetable, it will be easier to do this some days than others, 
but as you become more expert you will see the benefits. You will come to know 
the students in each class better and be able to match your teaching to their needs 
more closely. It will also help you report to parents, who will probably become more 
supportive of your work and work with you to help the students achieve more.

Summary
In this Unit we have looked at the use of clear learning outcomes, annotating 
students’ work, building a portfolio of work and writing comments on students’ 
achievements as they work, as ways of gathering evidence of their learning and 
competence. Collecting evidence of your students’ achievements will help you to 
monitor their progress and enable you to have constructive discussions with them 
about where they are both in their understanding and in their development as 
competent learners. 
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Gathering evidence of students’ achievements will also help you to examine how 
well the lesson you planned helped the students to achieve the intended learning 
outcomes you set for the lesson. 

In Case Study 24, Mutasem wanted his students to be able to solve linear and quadratic 
equations. He found a small group who did not understand how to factorise quadratic 
equations and he gave them specific support. He recognised that his explanations 
were only done in words and he needed to support them with a diagram and a well-
structured model example, especially for some students. But if he had not observed 
and talked with these students, he may not have picked up the issues and been able to 
help them. 

Collecting evidence about your students’ progress gives you insight into how effective 
your teaching is and helps you to adapt and modify it to the needs of your students. 
It also gives you information that you can share with other professionals and parents 
about students’ progress and the next steps in their learning.

One of the main messages of this Module is that you need to ‘signpost’ the curriculum 
very clearly with well-defined learning outcomes. If the signposting is good enough, 
it provides the criteria with which to have a discussion with each student about the 
curriculum journey they are taking. These learning outcomes also make it easier for 
you, as the teacher, to identify activities and questions that will allow you to learn more 
about the varied achievements of your students and to identify areas of difficulty or 
misunderstanding that you should try to address in later lessons. 
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