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Reason i ng  and  Commun i ca t i on  i n  t he  Ma thema t i c s  C l a ss room

By Berinderjeet Kaur

Berinderjeet Kaur is Professor with the 
Mathematics & Mathematics Education 
Academic Group at the National Institute 
of Education. Her primary research 
interests are in the area of classroom 
pedagogy or mathematics teachers and 
comparative studies in mathematics 
education.

In 2006, the revised framework for 
mathematics to be implemented 

in 2007 by MOE expanded the scope 
of processes to include mathematical 
reasoning, communication and 
connections. Textbooks used by schools 
in 2006 lacked suitable mathematical 
tasks that emphasised reasoning and 
communication. Therefore, a project 
(CRP 06/06 BK) to develop mathematics 
teachers was carried out. The project 
addressed two main areas, namely:

 » crafting of mathematical learning 
tasks that draw on concepts and 
processes to engage students 
in reasoning and communication 
during mathematics lessons; and 

 » designing of lessons, the 
objective of which was to teach 
for understanding (i.e., making 
meaning of facts and transferring 
knowledge to other problems, tasks 
and domains).

The project engaged mathematics 
teachers in professional development 
(PD) with the aim to improve their 
classroom pedagogy; supported them to 
work in small communities at the school 
level and put into practice their learning; 
guided them in self and peer evaluation 
for infusing knowledge and skills 
acquired during PD in their classrooms; 
and ultimately improve student learning. 
It also enthused and supported them to 
contribute towards the development of 
fellow teachers in Singapore.

More than 40 teachers from 10 schools 
(5 primary and 5 secondary) participated 
in the project. A requirement for school 
participation in the project was that there 
needs to be a minimum of 4 teachers per 
school, with pairs of them teaching the 
same grade level and course of study, 

and they had to participate as a group.
The duration of the project was 2 years. 
The design of the project was framed by 
rigorous research fi ndings. It had fi ve key 
elements—content focus, coherence, 
duration, active learning and collective 
participation. 

Teachers in the project worked at two 
levels, project and school. At the project 
level, they attended periodic workshops 
conducted by university professors (Prof 
Kaur and Dr Yeap Ban Har). During these 
workshops they were introduced to new 
knowledge such as the nine strategies 
for engaging students in reasoning and 
communication and crafting of suitable 
tasks to do so. The strategies were: 

1. What number makes sense? 
2. What’s wrong? 
3. What would you do? 
4. What questions can you answer? 
5. What’s missing? 
6. What if? 
7. What’s redundant? 
8. What’s the question if you know the 

answer?
9. What’s the question?

Teachers were also introduced to the 
“why”, “what” and “how” of teaching 
for understanding. At the school level, 
teachers worked as a group to infuse their 
learning into classroom practice. 

Figures 1 (above) and 2 (on the next page) 
show two examples of tasks created by the 
teachers for their lessons. More examples 
are available in the resource books shown 
in Figure 3 (following page), which were 
part of the deliverables of the project—
resources “for teachers by teachers”. The 
project also contributed towards worthy 
presentations and publications (see list of 
publications in the following page).

A signifi cant scholarly contribution of the 
project has been the hybrid model of 
professional development that led to more 
development work with teachers in the 
Teaching for Metacognition Project (AFD 
02/14 BK) which has also contributed 
towards the professional development of 
mathematics teachers in Singapore. 

Figure 1. What’s wrong? Task for Secondary 2 students.
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Eggs-cellent?

Mrs Lee has a farm. She collects eggs from her farm every day.

        Day            Number of eggs collected

      Monday              23

      Tuesday              17

      Wednesday         8

      Thursday              5

      Friday                 10

 » What’s the question if the answer is 5?

 » What’s the question if the answer is 25?

 » What’s the question if the answer is 6?

 » What’s the question if the answer is 30?

Old MacDonald had a Farm

There are 5 cows and 12 ducks at a farm.
Each cow has 4 legs and each duck has 2 legs.

 » What is the question if the answer is 17?

 » What is the question if the answer is  7?

 » What is the question if the answer is 20?

 » What is the question if the answer is 44?

Figure 2. What’s the question if you know the answer? Task for 
Primary 1 students.

Figure 3. Resources for teachers.
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