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THE IMS CURRICULUM DESIGN PRINCIPLES 
 

PRINCIPLES	  UNDERLYING	  TEACHERS’	  USE	  OF	  THE	  CURRICULUM	  MATERIALS	  	  

A	  task-‐delineated	  approach	  	   Using	  rich	  mathematical	  tasks	  that	  provide	  
students	  with	  access	  to	  mathematical	  content	  

(Walls,	  2005)	  

Mathematical	  sense	  making	   Providing	  opportunities	  for	  student	  collaborative	  
inquiry	  where	  they	  explore,	  conjecture,	  discuss,	  
explain	  and	  construct	  mathematical	  meanings	  

(Ollerton	  &	  Sykes,	  2012)	  

Formative	  assessment	   Integrating	  the	  use	  of	  tasks	  to	  formatively	  assess	  
students’	  knowledge	  of	  mathematics,	  their	  
understanding	  and	  thinking	  	  

(Black	  &	  William,	  1998)	  

Transfer	  of	  instructional	  
Responsibilities	  

Negotiating	  a	  didactical	  contract	  through	  which	  
students	  take	  more	  active	  roles	  in	  their	  learning	  	  

(Brousseau,	  1997)	  

 
The ‘Invest in Math Sense’ (IMS) curriculum is in contrast with more traditional views of 

the curriculum as shown in the figure below. 

  
NON-TRADITIONAL 

Non-linear connected topics 
Problem-based 
Starting with challenging questions 
Process-oriented 
Teaching for understanding  
Designing the curriculum 
Formative assessments 
Task-defined schemes of work 
Driven by concrete experiences 
Focus on content depth 

TRADITIONAL 
Linear isolated topics 

Example-based 
Finishing with challenging questions 

Product-oriented 
Teaching for skills 

Covering the curriculum 
Summative assessments 

Unit-defined schemes of work 
Driven by textbook exercises 

Focus on content breadth 
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OVERVIEW OF THE IMS CURRICULUM MATERIALS 
 

The materials in the ‘Invest in Math Sense’ (IMS) curriculum include: 

 A scheme of work delineated by tasks making up each unit of study

 The implementation framework

 A numbers of detailed teaching notes including lesson phases and phase times, and 

other less detailed plans

 A suggested unit structure of lessons

 Suggestions to use open questions

 Task hand-outs and worksheets that are differentiated to cater for all students

 Task videos for task presentation

 Powerpoint slides to assist teacher in displaying tasks for easy reference

 Interactive board lessons to support teacher during the different lesson phases

 Classwork and homework practice exercises for each unit

 Three formative assessment tasks

 Teacher assessment TRACK cards accompanying the formative assessment tasks

 Lesson videos of teachers using the materials

In the following pages, you will be advised about how to use each item of the materials 
provided. 

 

USING THE MATERIALS 

The materials are intended to support you in transforming the mathematics curriculum 

into meaningful and sense making experiences for your students. The approach to teaching 

and learning is one that engages students in active learning. This means that more 

responsibility is shifted from the teacher onto the students. Hence, the understanding of 

the IMS curriculum requires teachers to move from the ‘explain – example – exercise’ 

method of teaching towards the ‘engage – explore – explain’ method. The teacher is thus 

not seen as the one who should impart knowledge, provide examples and then engage 

students in exercises that replicate what was demonstrated. Rather, the teacher engages 

students in inquiry through tasks that stimulate exploration and explanation. Within this 
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pedagogy, the teacher needs to orchestrate classroom practice in a structured manner – 

taking more the role of a facilitator rather than that of a deliverer of mathematical 

knowledge. 

Towards this end, the lesson is usually structured to start with a presentation from the 

teacher. This presentation should ideally incorporate two aspects: (1) serve as a means of 

evaluating students’ present knowledge of mathematics; and (2) function as a stimulus for 

students to accept the teacher’s invitation for inquiry. 

The materials incorporated in the IMS curriculum should support you in every aspect of 

teaching. You are provided with a suggested scheme of work defined by units that are in 

turn delineated by tasks. Although, you are free to alter the sequence of the units from 

those proposed, it is suggested to follow the mathematical content as indicated within 

each unit of study. For each unit, you are provided with a range of tasks, task worksheets 

and handouts, classroom practice sheets, homework practice exercises and mid-term 

tests. Moreover, you are being provided with three formative assessment tasks. The 

teacher is free to select one assessment per term – the terms being referred to here are 

(a) 1st term covering the period September to February and (b) 2nd term covering the 

period February to June. The curriculum materials also include detailed teaching notes to 

support you in implementing the curriculum. In addition, by accessing the IMS website on 

http://www.investinmathsense.com, you will be able to access all the materials needed 

for use in the Year 7 classes. 

It is suggested that your first step should be deciding upon your scheme of work (start with 

one that at least covers 5 to 6 weeks of teaching). When that is settled move onto the 

units of study. Read carefully the teaching notes and/or lesson plans as these provide a 

more detailed account of how the sequence of lessons within that unit develops. Take also 

a look at the classwork, homework and test provided. As you might note, there are not too 

many questions provided to you here, but there is at least one question to target each 

objective indicated in the syllabus and within that unit of study. This is done so that: 

1. You are free to supplement these with other questions from other sources, say, 

the textbook; 

2. The focus will be on quality and not quantity, especially as you will be limited by 

time; 

3. You might be in a better position to manage and orchestrate class corrections 

(the issue of class correction – how, when, how long, usually poses time 

constraints on the teacher); 
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4. Students are made more responsible towards correcting their own mistakes 

(answer sheets will be available for students so that they correct their correct 

answers and reflect on their mistakes. 

You are also provided with videos that may eventually come in handy as support to the 

intended use of classroom materials. It is suggested that you take some time to watch 

videos (where available) so that you can get the idea of the lesson implementation, the 

way the materials are used and the role that students and the teacher take during each 

phase of the lesson. This latter aspect is most crucial and it is anticipated that it will be 

the most challenging part for you. However, do not worry too much about it; it is a natural 

part of the process of teacher learning in getting used to using the materials, what roles 

to undertake and hence, to develop professionally. 

One final remark regards the critical role in supporting students through questioning. This 

is, indeed, considered to be one of the most important aspect of any approach to teaching 

that emphasizes active learning and the development of students’ conceptual 

understanding. Because students will be engaged in inquiry, it is critical for you not to 

provide suggestions that help students arrive at the answer. Rather, our aim should be to 

engage students in learning why to do something before they actually learn how to do it. 

Thus, it is suggested to undertake more the role of a facilitator of learning – being a 

guide by the side – listening to students, observing their work and interactions, and 

intervening with questions that stimulate student thinking, reflection and autonomy. This 

supporting role involves, for example, the development of skills in using more open 

questions that challenge ideas, stimulate reasoning and encourage students to put their 

thoughts into words. To facilitate this process, suggested open questions (ones that usually 

start with ‘why’, ‘what’, ‘when’, ‘how’ or ‘what if’) are included in lesson plans and 

teaching notes. 
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THE TASK-DELINEATED SCHEME OF WORK 

An important guiding principle: 

Incorporate learning tasks for mathematics sense making 

The scheme of work provides the backbone of any teaching framework; and the IMS 

methodology to curriculum implementation is no exception. The IMS approach is 

understood in terms of providing students with direct experiences through which 

they can make sense of mathematics, and hence, construct their own personal 

mathematical meanings. As such, the scheme of work is task-delineated. This 

means that it is defined by tasks incorporated within a particular unit and cross-

referenced to the objectives as outlined in the Year 7 mathematics syllabus.  

An important and evident aspect of the scheme of work is that the proposed units 

integrate and connect topics to a range of mathematical ideas. Thus, topics are not 

seen as isolated chapters – as is usually the case of textbooks. Quite the reverse, 

the IMS curriculum emphasizes a connected view of mathematics. 

The scheme of work incorporates twenty (20) units of study to be covered through 

the scholastic year (usually made up of a maximum of 28 weeks teaching time). 

Hence, the suggested scheme provided is divided into two sections of 10 units per 

term. However, you may decide to pick and choose which units to do first as you 

deem fitting to your particular classes. It is important to point out that the units of 

study do not have common timeframes. That is, while some units might require a 

week of lessons, other may require as much as two weeks or even more. This 

aspect is specified in the scheme of work samples, the teaching notes and lesson 

plans provided. 
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THE IMPLEMENTATION FRAMEWORK 

The implementation framework outlined below provides an overview for planning 

your work – this is simply intended to serve the purpose of guiding your planning. 

The materials that need to be integrated in the scheme of work over a period of 

approximately 28 weeks (one whole scholastic year) include:  

(a) The 20 Units of the IMS curriculum – ten per term; 

(b) 2 Formative assessment tasks – one for each term; 

(c) 2 Mid-term tests – one per term. 

TIMEFRAMES 

September – November 
7 Units and 

Mid-term test 
10 weeks 

December 
1 Formative 

Assessment task and 
1 Unit 

2 weeks 

January 2 Units 4 weeks 

HALF-YEARLY EXAMINATIONS 

February – April 
6 Units and 

Mid-term test 
7 weeks 

May – June 
1 Formative 

assessment task and 
4 Units  

5 weeks 

  28 weeks 

ANNUAL EXAMINATIONS 

 

As indicated before you could either keep to the suggested scheme of work, or 

else, design your own scheme (always taking into consideration the teaching 

periods available within each term, as in the table above). Also note that the 

formative assessment tasks, which will be discussed in more detail later on, take 

around 60 minutes to complete – approximately one and a half lessons. 
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TEACHING NOTES AND LESSON PLANS 

From the research carried out with teachers using the materials, it was evident that 

they prefer lesson plans with some amount of detail. The lesson plans provided 

thus include the following: a description of the task, an outline of mathematical 

goals, assessment practices, intended learning objectives, targeted mathematical 

processes, suggested lesson structure and time, list of resources needed, lesson 

worksheets, notes of lesson phases, list of suggested open questions, plan of the 

classroom setting and organisation, notes on follow-up lessons and, in some cases, 

snapshots of students’ work. 

It is suggested that, as much as possible, you stick to the lesson plans and stick to 

the work included. One crucial issue with this aspect is that teachers usually start 

with tasks as proposed, but then tend to deviate from both the mathematical 

content and the work incorporated within the intended class activity. In certain 

instances, it was noted that teachers, end up focusing on assigning additional 

amounts of textbook exercises for more practice. This has usually resulted in 

teachers falling behind, taking longer to complete a particular unit compared to the 

proposed timeframes. It is then about finding the right balance between the 

materials provided and the amount of practices exercises to assign to students. The 

issue here is an emphasis on deep learning. In other words, it is the teacher’s 

choice whether to provide students with a multiple array of questions, exercises 

and problems or to present a few problems that offer students the opportunity to 

consider multiple strategies. 

Our guiding dictum would hence be: 

Teach less and students will have time to learn more 
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THE SUGGESTED UNIT STRUCTURE OF LESSONS 

The following table shows the structure of lessons within a unit. Again, this table is 

intended to serve as a guideline since the indicated times will vary depending on 

students’ engagement with the tasks. However, while some units should be covered 

within 5 lessons, other may require a maximum of 10 lessons to complete. 

LESSON TIME 

Task Implementation  

(Presentation – small-group work – plenary) 
40 to 80 minutes 

Discussion of Mathematical Content Points 
within the task 

(Eliciting teaching points about which students 
will then write down notes) 

40 minutes 

Task Extension 

(To include the remaining content outlined in 
the scheme of work) 

40 to 80 minutes 

Classwork Practice 

(Individually or in pairs) 
40 minutes 

Class Correction 

(Classwork and homework tasks assigned) 
40 minutes 

 

 

SUGGESTIONS TO THE USE OF OPEN QUESTIONS 

One of the challenges for teachers adopting an inquiry-based learning approach to 

teaching mathematics is the use of open-ended questions. Within your role as a 

facilitator, you will find out that you will need to plan questions beforehand (as in 

lesson plans, teaching notes and TRACK cards). 

The following table provides exemplars of questions that you may find useful to use 

when students are presented with a task, when they work on the task and while 

they are presenting their work to the whole class. Read through the list of questions 

provided below, and think about how these questions might instigate students to 

think about, reason and make sense of their work. 
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Task 
Presentation 

Q What do you already know from reading the problem? 
Q Would drawing a diagram help you? 
Q Could it be a question that involves the use of algebra? 
Q How can you simplify the data given in this problem? 
Q What is given and what is it that you need to find? 

Students’ 
Individual 

Work 

Q Where have you seen something like this before? 
Q What ideas come to mind when you read the problem?  
Q Is your approach leading anywhere? 
Q What mistakes might there be in your working? 
Q Can you think of a different way of doing this? 
Q What conclusions can you make from the given data? 
Q What mathematics knowledge may be applied here? 

Small-group 
Activity 

Q Have you considered different ways of going about the 
problem? 

Q Can you see any patterns in your data? 
Q Can you show me why that statement is true? 
Q How did you arrive at that conclusion? 
Q Why do you believe your answer is correct? 
Q Which is the best method to use here? Why? 

Whole-class 
presentation 
of methods 
and results 

Q What method did you use? Why? 
Q Can you convince the class about your method? 
Q Do you think your method is the quickest? Why? 
Q Can you convince the class about your answer? 
Q How did you go about solving the task? 
Q What mathematics have you learned from the task? 

There are a number of issues to consider, as a teacher, that may help you in 

supporting the discussion whether this is carried out with an individual student, a 

group of students or the whole-class. Here are some ideas you might want to 

consider. 

‘No hands up’ rule 

Students tend to stop thinking when others raise their hands to answer the 

teachers’ question. This is because they usually assume that the teacher will not 

ask them. This method also prompts the teacher to immediately accept replies 

giving the rest of the class little time to think and form an idea about the question. 

The ‘no hands up’ approach encourages everyone to keep thinking as the teacher 

may call anyone to respond. 
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‘Wait time’ 

One effective way of providing students with opportunities to think deeply is by 

giving them more time to think about a question. More often than not, teachers’ 

wait time – from the moment they ask a question to the moment they follow up on 

a student’s response or the answer they provide themselves – is often too short (at 

times not more than a second!). Increasing this time to around 5 seconds can 

produce more articulated and rich responses that hence generate discussions of a 

higher cognitive level. 

‘Don’t judge yourself, leave that to the other students’ 

An efficient way of involving more students in the discussion is to avoid judging 

students’ answers. When teachers pass judgments like ‘Very good’, ‘Well done’ or 

‘Incorrect’, this might hinder students from thinking further. Rather, the teacher 

should invite other students to comment, judge and think about the reasons 

offered; otherwise ask students to elaborate on their responses. 

Using ‘show me’ boards 

‘Show me’ boards are mini-whiteboards made by simply inserting 

a blank paper inside a transparent folder. Students also need to 

have a whiteboard marker and a duster. Teachers generally 

agree that this resources is quite useful for a number of reasons:	   

• Students may hold up their work, answers and ideas for the 

teacher to see.  

• The teacher may hence, at a glance, see what each student knows and thinks. 

• The teacher may, during a whole-class discussion, ask further questions that 

typically start with ‘Show me…’ 

For example: 

! Show me a regular polygon 

! Show me a fraction equivalent to ⅔ 

! Show me a point that lies on the line y = 3x – 2 

• Students use rough working, which is also private. In fact, their working is also 

easily erased and this provides the possibility for students to re-think ideas 

about the question.  
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Occasionally, it is a good idea to write students’ answers (both the correct and the 

incorrect ones) on the board for further discussion. It is important for teachers to 

not pass judgments. Rather, the teacher should encourage responses. ‘That is an 

interesting one! I’d like to know more about that.’ ‘Are there any other different 

ideas?’ 

 

A DIFFERENTIATED RANGE OF TASKS 

The designed tasks included in the IMS curriculum materials have been tried and 

tested by teachers in classrooms with students set in homogenous groups. Most 

tasks are thus differentiated for this reason. For example, the ‘Matching Polygon 

Property’ task catering for students working at levels 6-7 and 7-8 contains a set of 

32 cards, while the same task designed for students working at levels 4-5 and 5-7 

contains 16 cards. The differentiation is within the content defined (the 16-card set 

dealing with four polygons while the 32-card set deals with the properties of eight 

different polygons), and hence, is in line with what is prescribed in the syllabi. 

Albeit this specification, I still believe that teachers working with students in mixed 

ability classes may nonetheless select and adapt these materials to cater for all 

students in their class. Following the small-group composition and organisation, 

you may take full responsibility in determining the challenge provided by the tasks 

set, thus taking complete control over the decision as to which task to present your 

students with. Otherwise, you may opt to shift or negotiate this responsibility with 

the students. In such a scenario, you would present both samples of the task, and 

then let the students decide which one to take on. 

It is also important to note that some tasks, for example, the ‘Estimating and 

Measuring’ task may not be differentiated in terms of content. What we have found 

out from classroom observations with students is that particular students might 

need some extra time. However, this might not be the case if students work 

collaboratively within a mixed-ability group setting. 
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VIDEOS FOR TASK PRESENTATION 

Another resource that was quite useful in introducing tasks involved the use of 

videos. A number of videos are directly accessible from ‘YouTube’ and the links to 

the videos are provided in the lesson plans. For example, the small-group activity of 

the formative assessment task with the title ‘Human Towers’ includes a 4-minute 

video about Castells – describing the culture and tradition behind the construction 

of human towers in festivals around Catalonia (Spain). The video serves to stimulate 

interest and motivate students in investigating their own construction of a human 

tower. 

 

POWERPOINT SLIDES 

For lessons in which students engage in small-group activity, a set of slides is 

provided. The slides turned out to be quite helpful for teachers to display the task, 

the assessment criteria and/or questions that teachers would need students to 

focus on during their inquiry. The teacher would simply need to project the slides 

on a screen for easy reference during the class activity. 

 

INTERACTIVE LESSONS 

Some tasks also include interactive lessons. These lessons are particularly useful for 

teachers when conducting the plenary session. For example, the screenshots below 

show one example, again taken from the ‘Matching Polygon Property’ tasks, in 
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which students have to sort and match cards in front of the whole class. This 

interactive presentation provides opportunities for students to re-think facts, argue 

about and discuss properties of shapes. Moreover, the display ultimately helps 

students to see an overall picture of their final work. 

 

CLASSWORK AND HOMEWORK PRACTICE 

Although you might prefer to use your current textbook to assign practice exercises 

as classwork and/or homework, each unit is supplied with practice problems that 

target the syllabus objectives outlined. It is, however, up to you to decide which 

problems, questions and exercises to assign either from the practice sheets 

(identified as ‘Practice CW’, ‘Practice HW’ or ‘Practice’) or from the textbook or by 

providing a mix from both sources. 

 

FORMATIVE ASSESSMENT TASKS 
Formative assessment tasks take around 60 minutes (40 + 20 – which is 

approximately one and a half lessons). Lessons in which formative assessment is 

administered are structured as follows: 

! Prior to the main activity, 

students tackle the problem 

individually. You will then collect 

and correct students’ individual 

work. This means reviewing their 

work, writing comments and 

questions to help students re-

think and improve their solutions (see insert below), but also assigning a mark, 

which is however, not communicated to the students. 

! During the initial phase of the first lesson – which usually takes around 5 to 8 

minutes – students are presented with the assessment criteria (available as a 

power-point slide) upon which they will be assessed, and then handed back 

their corrected work. They are asked to read the comments and attempt to 

respond to your questions. 
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! Then, for the rest of the lesson, students are 

grouped into pairs or groups of up to four students 

to work collaboratively to produce an improved 

piece of work. During this phase, the teacher uses 

the TRACK card (see below) to assess students as 

they engage in collaboratively working in small-

groups. 

 

TRACK CARDS 

The Teacher Resource Assessment Companion Kit (TRACK) is an A5-size card 

intended to support teachers in assessing students during small-group activity. On 

side A of the card, there is a brief description of the lesson structure and a list of 

suggested open questions that may be useful to evaluate students’ understanding. 

On side B, there is a grid to enter each student’s name. Consequently, you may use 

this part to indicate students’ work against the given set of criteria.  

 

 

 

 

 

 

 

 

 

 

 

 

 

Lesson Phase A 

1. Explain to students that they 
need to read and reflect on the 
feedback you provided about 
their work on the individual 
task (3 minutes). 

Lesson Phase B 

1. Divide students in groups of 4. 

2. Explain the aim of small-group 
work – by the end of lesson 
students need to present an 
improved piece of work. 

3. Move around the groups 
asking students open ‘leading 
questions’ about their work. 

Open Leading Questions 

Did you understand the 
comments written down? 

Do you know what you need to 
do as a group? 

Can you explain what you are 
doing? 

Why do you think scale A is 
better than B? 

How long is the length of one 
square on the grid represent? 

What could I possibly ask you 
to work out or find from your 
scale drawing? 

The Volleyball Court TRACK Card 

TEACHER RESOURCE ASSESSMENT COMPANION KIT – LESSON PHASES AND LEADING QUESTIONS 

Side A 
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VIDEOS OF SAMPLE LESSONS 

A number of videos of lessons showing teachers, working in state secondary 

schools, using these materials will be available. However, due to issues related to 

data protection, these videos will not be accessible online and hence, will only be 

used and available to you during the professional development sessions. Of 

particular interest will be issues related to the following: 

! How teachers present the tasks to the students 

! What questions teachers ask to engage students in thinking mathematically 

! How they react to students’ responses 

! Teachers’ role during small-group activity 

! Students’ role and engagement with the tasks 

 
 

 

 
 
   The Volleyball Court TRACK Card 

TEACHER RESOURCE ASSESSMENT COMPANION KIT – CRITERIA INFORMING UNDERSTANDING 

STUDENT' Reads'
Comments'(2)'

Shares'and'
Discusses'Ideas'(3)'

Listens'to'Other'
Ideas'(3)'

Challenges'
Ideas'(3)'

! ' ' ' '
! ' ' ' '
! ' ' ' '
! ' ' ' '
! ' ' ' '
! ' ' ' '
! ' ' ' '
! ' ' ' '
! ' ' ' '
! ' ' ' '
! ' ' ' '
! ' ' ' '
! ' ' ' '
! ' ' ' '
! ' ' ' '
! ' ' ' '
! ' ' ' '
!

Side B 


