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Langford World Middle School 
This guide was inspired by the Middle Years Program at 

Millbrook High School in Raleigh, North Carolina. Thank you! 
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Conceptual Understanding 

 
A concept is a “big idea”—a principle or notion that is enduring, the significance of which 

goes beyond particular origins, subject matter or a place in time. Concepts represent the 

vehicle for students’ inquiry into the issues and ideas of personal, local and global 

significance, providing the means by which they can explore the essence of mathematics. 

Concepts have an important place in the structure of knowledge that requires students and 

teachers to think with increasing complexity as they organize and relate facts and topics. 

Concepts express understanding that students take with them into lifelong adventures of 

learning. They help students to develop principles, generalizations and theories. Students use 

conceptual understanding as they solve problems, analyse issues and evaluate decisions that 

can have an impact on themselves, their communities and the wider world. 

 

In the MYP, conceptual understanding is framed by prescribed key and related concepts. 

Teachers must use these concepts to develop the curriculum. 

 

KEY CONCEPTS 

Key concepts promote interdisciplinary understanding. They represent big ideas that are 

both within and across disciplines and subjects. 

The MYP has chosen 16 key concepts to be explored across all subjects, but 4 have been 

identified as the framework for mathematics. As your focus for the year, these concepts will 

inform units of work and help to organize teaching and learning. Unit of study will focus on 

one to two key concepts and each concept should be addressed at least once in the duration of 

the course. 

 
 

Form 

Form is the shape and underlying structure of an entity or piece of work, including its 

organization, essential nature and external appearance. 

Form in MYP mathematics refers to the understanding that the underlying structure and 

shape of an entity is distinguished by its properties. Form provides opportunities for students 

to appreciate the aesthetic nature of the constructs used in a discipline. 

 

Logic 

Logic is a method of reasoning and a system of principles used to build arguments and reach 

conclusions. 

Logic in MYP mathematics is used as a process in making decisions about numbers, shapes, 

and variables. This system of reasoning provides students with a method for explaining the 
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validity of their conclusions. Within the MYP, this should not be confused with the subfield 

of mathematics called “symbolic logic”. 

 

Relationships 

Relationships allow students to identify and understand connections and associations 

between properties, objects, people and ideas—including the human community’s 

connections with the world in which we live. Any change in relationships brings 

consequences—some of which may occur on a small scale, while others may be far-reaching, 

affecting large systems like human societies and the planet as a whole. 

Relationships in MYP mathematics refers to the connections between quantities, properties 

or concepts and these connections may be expressed as models, rules or statements. 

Relationships provide opportunities for students to explore patterns in the world around 

them. Connections between the student and mathematics in the real world are important in 

developing deeper understanding. 

 

RELATED CONCEPTS 

Related concepts promote deep learning. They are grounded in specific disciplines and are 

useful for exploring key concepts in greater detail. Inquiry into related concepts helps 

students develop more complex and sophisticated conceptual understanding. Related 

concepts may arise from the subject matter of a unit or the craft of a subject—its features 

and processes. 
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Global Contexts 
Global contexts direct learning towards independent and shared inquiry into our common 

humanity and shared guardianship of the planet. Using the world as the broadest context for 

learning, MYP mathematics can develop meaningful explorations. Many inquiries into 

mathematics concepts naturally focus on scientific and technical innovation. However, 

courses in this subject group should, over time, offer students multiple opportunities to 

explore all MYP global contexts in relationship to the aims and objectives of the subject 

group. 
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Teaching and Learning Through Inquiry 

 
Statements of Inquiry 

A statement of inquiry sets conceptual understanding in a global context in order to frame 

classroom inquiry and direct purposeful learning. 

 
Inquiry Questions 

Teachers and students use statements of inquiry to help them identify factual, conceptual 

and debatable inquiry questions. Inquiry questions give direction to teaching and learning, 

and they help to organize and sequence learning experiences. 
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Mathematics Learning Objectives 

 
The objectives of any MYP subject state the specific targets that are set for learning in the 

subject. They define what the student will be able to accomplish as a result of studying the 

subject. 

The objectives of MYP mathematics encompass the factual, conceptual, procedural and 

metacognitive dimensions of knowledge. 

Each objective is elaborated by a number of strands; a strand is an aspect or indicator of the 

learning expectation. 

Together these objectives reflect the knowledge, skills and attitudes that students need in 

order to use mathematics in a variety of contexts (including real-life situations), perform 

investigations and communicate mathematics clearly. 

 

Subject groups must address all strands of all four objectives at least twice in each year of the 

MYP. 

 

In order to keep track of the standards used in each unit and the number of times it has been 

used, teachers/PLTs may want to develop a system or check list. Below is an example. 
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Objective A. Knowing and understanding 
Knowledge and understanding are fundamental to studying mathematics and form the base 

from which to explore concepts and develop skills. This objective assesses the extent to which 

students can select and apply mathematics to solve problems in both familiar and unfamiliar 

situations in a variety of contexts. 

This objective requires students to demonstrate knowledge and understanding of the 

concepts and skills of the four branches of mathematics (number, algebra, geometry and 

trigonometry, statistics and probability). 

In order to reach the aims of mathematics, students should be able to: 

i. select appropriate mathematics when solving problems in both familiar and unfamiliar 

situations 

ii. apply the selected mathematics successfully when solving problems 

iii. solve problems correctly in a variety of contexts. 
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Objective B. Investigating patterns 
Investigating patterns allows students to experience the excitement and satisfaction of 

mathematical discovery. Working through investigations encourages students to become 

risk-takers, inquirers and critical thinkers. The ability to inquire is invaluable in the MYP 

and contributes to lifelong learning. 

In order to reach the aims of mathematics, students should be able to: 

i. select and apply mathematical problem-solving techniques to discover complex patterns 

ii. describe patterns as general rules consistent with findings 

iii. prove, or verify and justify, general rules. 
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Objective C: Communicating 
Mathematics provides a powerful and universal language. Students are expected to use 

appropriate mathematical language and different forms of representation when 

communicating mathematical ideas, reasoning and findings, both orally and in writing. 

In order to reach the aims of mathematics, students should be able to: 

i. use appropriate mathematical language (notation, symbols and terminology) in both oral 

and written explanations 

ii. use appropriate forms of mathematical representation to present information 

iii. move between different forms of mathematical representation 

iv. communicate complete, coherent and concise mathematical lines of reasoning 

v. organize information using a logical structure. 
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Objective D: Using language 
MYP mathematics encourages students to see mathematics as a tool for solving problems in 

an authentic real-life context. Students are expected to transfer theoretical mathematical 

knowledge into real-world situations and apply appropriate problem-solving strategies, draw 

valid conclusions and reflect upon their results. 

In order to reach the aims of mathematics, students should be able to: 

i. identify relevant elements of authentic real-life situations 

ii. select appropriate mathematical strategies when solving authentic real-life situations 

iii. apply the selected mathematical strategies successfully to reach a solution 

iv. justify the degree of accuracy of a solution 

v. justify whether a solution makes sense in the context of the authentic real-life situation. 
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Assessment in the MYP 

 
Assessment practices in the MYP aim to 

- support student learning by providing consistent feedback on the learning process 

- provide opportunities for students to demonstrate transfer of skills across disciplines 

- develop critical and creative thinking skills 

- assign the most accurate achievement level for student performance, rather than averaging 

achievement levels over a given period of time 

- assess student understanding at the end of a course 

Choosing from a range of assessment strategies, teachers can devise assessment tasks that give 

students opportunities to show clearly what they can achieve in relation to the Statement of 

Inquiry, the MYP objectives, and state standards of the unit. Teachers will ensure that they 

document and record student performance using various assessment tools. 
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Assessment Tasks in MYP Mathematics 
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Developing Task Specific Rubrics 
WHY? 

1. Brings transparency to the assessment process for students, teachers, parents 

2. Provides clear measurable evidence of learning 

3. Can be used year after year 

4. Can be modified as the units are revised 

5. Contribute to the teacher reflections of units 

HOW? 

1. Study the assessment criteria; these are very vague and generalized 

2. Study your assessment task 

3. Redraft the level descriptors to match your specific assessment task for the unit 

THINGS TO CONSIDER 

1. When sharing the rubrics with students, make sure they are written in student-friendly 

language. Rubrics must be written so that students understand them. 

2. Students should be able to accomplish the highest level of achievement. Be careful not to 

design assessment tasks that are impossible for students. 

3. The rubrics should be standardized across the course. Teachers and students should see 

consistency across every section of the course. 

RUBRIC EXAMPLES 

This example is a selection used for a summative assessment for a probability unit using 

Criterion D. 
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Achievement Levels and Assigning Grades 
Each criterion is divided into various achievement levels. The level descriptors for each band 

describe a range of student performance in the various strands of each objective. At the 

lowest levels, student achievement in each of the strands will be minimal. As the numerical 

levels increase, the level descriptors describe greater achievement levels in each of the 

strands. 

When applying the assessment criteria to student performance, the teacher should determine 

whether the first descriptor describes the performance. If the student work exceeds the 

expectations of the first descriptor, the teacher should determine whether it is described by 

the second descriptor. This should continue until the teacher arrives at a descriptor that does 

not describe the student work; the work will then be described by the previous descriptor. In 

certain cases, it may appear that the student has not fulfilled all 

of the descriptors in a lower band but has fulfilled some in a higher band. In those cases, 

teachers must use their professional judgment in determining the descriptor that best fits the 

student’s performance. 

 
 

Measuring Student Growth throughout the Course 
MYP assessment focuses on student understanding at the end of the course but also requires 

teachers to determine the most accurate demonstration of student understanding. This 

means recording and tracking student performance on each criterion as it is assessed for the 

duration of the course. Remember, subject areas must address all strands of all four 

assessment criteria at least twice each year. This allows students and teachers to measure 

growth over time. 
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Approaches to Learning Skills 
 

Through approaches to learning (ATL) in IB programmes, students develop skills that have 

relevance across the curriculum that help them “learn how to learn”. ATL skills can be 

learned and taught, improved with practice and developed incrementally. They provide a 

solid foundation for learning independently and with others. ATL skills help students prepare 

for, and demonstrate learning through, meaningful assessment. They provide a common 

language that students and teachers can use to reflect on, and articulate on, the 

process of learning. All MYP teachers are responsible for integrating and explicitly teaching 

ATL skills. 

Well-designed learning engagements and assessments provide rich opportunities for students 

to practice and demonstrate ATL skills. Each MYP unit explicitly identifies ATL skills 

around which teaching and learning can focus and through which students can authentically 

demonstrate what they are able to do. Formative assessments provide important feedback 

for developing discrete skills, and many ATL skills support students as they demonstrate 

their achievements in summative assessments of subject group objectives. 

 

ATL Skills Important to Mathematics 

 
 

ATL Skills Demonstrated in Mathematics 
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Unit Planner Guide 
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Copy and paste all Georgia Standards of Excellence (GSE) here. 

In other words, all of the GSE taught during this unit.   
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