MYP Unit Planning Guide
Mathematics



The MYP Unit Plan is comprised of 3 stages:
[bookmark: _GoBack]
1. Inquiry: Establishing the purpose of the unit
•	 Key and related concepts
•	 Global contexts
•	 Statement of inquiry
•	 Inquiry questions
•	 Subject-group objectives
•	 Summative assessment
•	 Approaches to learning (ATL)



2. Action: Teaching and learning through inquiry
•	 Content (selected or required)
•	 Description of the learning process
– Learning experiences and teaching strategies
– Formative assessment
– Differentiation
•	 Resources



3. Reflection: Considering the planning, process and impact of the inquiry
•	 Prior to teaching the unit
•	 During teaching
•	 After teaching the unit




First, pick ONE Key Concept that drives the unit’s development. These may be from your subject are or others. Please highlight the ones for your own subject group.
	Aesthetics
deals with the characteristics, creation, meaning and perception of beauty and taste. The study of aesthetics develops skills for the critical appreciation and analysis of art, culture and nature.
	Change
is a conversion, transformation or movement from one form, state or value to another. Inquiry into the concept of change involves understanding and evaluating causes, processes and consequences.
	Communication
involves the activity of conveying information or meaning. Effective communication requires a common “language” (which may be written, spoken or non-verbal).
	Communities
are groups that exist in proximity defined by space, time or relationship. Communities include, for example, groups of people sharing particular characteristics, beliefs or values as well as groups of interdependent organisms living together in a specific habitat.

	Connections
are links, bonds and relationships among people, objects, organisms or ideas.
	Creativity
is the process of generating novel ideas and considering existing ideas from new perspectives. Creativity includes the ability to recognize the value of ideas when developing innovative 
responses to problems; it may be evident in process as well as outcomes, products or solutions.
	Culture
encompasses a range of learned and shared beliefs, values, interests, attitudes, products, ways of knowing and patterns of behaviour created by human communities. The concept of culture is dynamic and organic.
	Development
is the act or process of growth, progress or evolution, sometimes through iterative 
improvements.


	Form
is the shape and underlying structure of an entity or piece of work, including its organization, 
essential nature and external appearance.
	Global Interactions
as a concept, focuses on the connections among individuals and communities, as well as their relationships with built and natural environments, from the perspective of the world as a whole.
	Identity
refers to the particular features that define individuals, groups, eras, places, symbols and styles. Identity can be observed, or it can be constructed, asserted and shaped by external and internal influences.
	Logic
is a method of reasoning and a system of principles used to build arguments and reach conclusions.


	Perspective
is the position from which we observe situations, objects, facts, ideas and opinions. Perspective may be associated with individuals, groups, cultures or disciplines. Different perspectives 
often lead to multiple representations and interpretations.
	Relationships
are the connections and associations between properties, objects, people and ideas—including the human community’s connections with the world in which we live. 

	Systems
are sets of interacting or interdependent components. Systems provide structure and order 
in human, natural and built environments. Systems can be static or dynamic, simple or complex.
	Time, place and space
refers to the absolute or relative position of people, objects and ideas. Time, place and space focuses on how we construct and use our understanding of location (“where” and “when”).



Second, select ONE OR MORE Related Concepts that extend learning about the key concept. These may be from your subject-group guide or PLCs may develop their own. Any of these may be used.
 
	Change


	
	A variation in size, amount or behavior









	Equivalence


The state of being identically equal or interchangeable, applied to statements, quantities or expressions.
	Generalization

 
A general statement made on the basis of specific examples.
	Justification


Valid reasons or evidence used to support a statement.

	Measurement


A method of determining quantity, capacity or dimension using a defined unit.



	Model


Depictions of real-life events using expressions, equations or graphs.
	Pattern


Sets of numbers or objects that follow a specific order or rule.
	Quantity


An amount or number.

	Representation


The manner in which something is presented.









	Simplification


The process of reducing to a less complicated form.
	Space


The frame of geometrical dimensions describing an entity.
	Systems


Groups of interrelated elements.


Third, select ONE Global Context in which to situate the students’ understanding. 

	Global Context
	Focus Question(s) and Description

	
Identities and Relationships

	
Who am I? Who are we?
Students will explore identity; beliefs and values; personal, physical, mental, social and spiritual health; human relationships including families, friends, communities and cultures; what it means to be human.


	
Fairness and Development

	
What are the consequences of our common humanity?
Students will explore rights and responsibilities; the relationship between communities; sharing finite resources with other people and with other living things; access to equal opportunities; peace and conflict resolution


	
Globalization and Sustainability

	
How is everything connected?
Students will explore the interconnectedness of human-made systems and communities; the relationship between local and global processes; how local experiences mediate the global; the opportunities and tensions provided by world interconnectedness; the impact of decision-making on humankind and the environment


	
Scientific and Technical Innovation

	
How do we understand the world in which we live?
Students will explore the natural world and its laws; the interaction between people and the natural world; how humans use their understanding of scientific principles; the impact of scientific and technological advances on communities and environments; the impact of environments on human activity; how humans adapt environments to their needs


	
Personal and Cultural Expression

	
What is the nature and purpose of creative expression?
Students will explore the ways in which we discover and express ideas, feelings, nature, culture, beliefs and values; the ways in which we reflect on, extend and enjoy our creativity; our appreciation of the aesthetic.


	
Orientation in Space and Time

	
What is the meaning of “where” and “when”?
Students will explore personal histories; homes and journeys; turning points in humankind; discoveries; explorations and migrations of humankind; the relationships between, and the interconnectedness of, individuals and civilizations, from personal, local and global perspectives




Now it is time to craft your Statement of Inquiry. It combines your ONE Key Concept, your ONE OR MORE Related Concepts, and ONE Global Context.

The statement of inquiry:
· represents a contextualized, conceptual understanding
· describes a complex relationship that is worthy of inquiry
· explains clearly what students should understand and why that understanding is meaningful
· can be qualified (using phrases such as “often”, “may” and “can”) if it is not true in all situations, but is still an important idea
· can be formulated at different levels of specificity

	Examples:

Unit: Algebra—quadratic functions
Decision-making can be improved by using a model to represent relationships.
	Key Concept  Relationships
Related Concepts  Models, Representations
Global context  Identities and relationships


Unit: Transformations (Geometry)
Understanding form and shape enhances creativity.
Key Concept  Form
Related Concepts  Pattern,  Space
Global Context  Personal and cultural expression


Unit: Statistics and probability-line of best fit
Establishing patterns in the natural world can help in understanding relationships.
Key Concept  Relationships
Related Concepts  Pattern
          Global Context  Scientific and technical innovation




**Note that the exact words and phrases of the key concept, related concepts, and global context do not have to appear in the statement of inquiry. These concepts / contexts may be implied. 
After your statement of inquiry, you are ready to craft your Inquiry Questions. Inquiry questions give direction to teaching and learning, and they help to organize and sequence learning experiences.

There is not set number of inquiry questions, but they should scaffold your objectives through the unit and include each type of question detailed below. 

	Factual Questions
	Conceptual Questions
	Debatable Questions

	
•Knowledge/fact-based
•Content-driven
•Skills-related
•Supported by evidence
•Can be used to explore terminology in the statement of inquiry
•Frequently topical
•Encourage recall and 
comprehension
	
•Enable exploration of big 
ideas that connect facts and topics
• Highlight opportunities to 
compare and contrast
•Explore contradictions
•Lead to deeper disciplinary and interdisciplinary understanding
•Promote transfer to familiar or less familiar situations, issues, ideas and contexts
• Encourage analysis and 
application

	
•Enable the use of facts and concepts to debate a position
• Promote discussion
• Explore significant ideas and issues from multiple perspectives
•Can be contested
•Have tension
•May be deliberately provocative
• Encourage synthesis and 
evaluation

	
Examples…
· How do the gradients of perpendicular lines compare? 
· How does the volume of a quantity differ from its area?
· What determines whether two events are independent?
 
	
Examples…
· What does it mean to have a “solution” of a function?
· Why can estimation be useful?
· How could we map the neural network of a human brain?

	
Examples…
· What is more natural: order or chaos?
· Are all events in the universe determined by probability?
· How big is infinity?







Next, select which Objectives and Strands you will focus on for this unit. Keep in mind that you must address all strands of all four objectives at least twice per year. Using your curriculum guide, please enter the four objectives (also the criterion for the rubrics)
	
Knowing and Understanding

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



	
Investigating Patterns

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



	
Communicating

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



	
Applying mathematics in real-life context

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



Next, you will outline your Summative Assessments including the assessment criteria (ie, rubrics linked to the objectives and objective strands)

Part 1: Outline of summative assessment task(s) including assessment criteria. Note that the assessment criteria can be outlined here or attached as a specific rubric linking the requirements of the assessment with the MYP criteria. 

	Example: 
Create a portfolio of story fragments in which a moment in a larger adventure story is depicted in different forms. The story fragments can be told using a form specific to the character’s culture, or can be “translated” into a form from another culture. Final work is presented with: 
a. a brief description of the culturally specific trait that defines the character in the story 
b. a brief outline of 3–5 plot points of a story in which the character will show the story arc 
c. some exploration of motif or symbolic imagery that connects to the story or character 
d. a rationale discussing the themes in the story and how creative choices were made to support the theme, which should include reflection on “The Dream of the Butterfly” and the question of how we go from the known to the unknown e. 2–4 story fragments. 

The portfolio will be assessed against criteria A, B, C and D. The portfolio will be assessed holistically for evidence of criteria B and D. The rationale and the creative fragments should provide evidence of criteria A and C.





Part 2: State the relationship between the summative assessment and the statement on inquiry. 

	Example:
As readers, we can use our own cultural reference points to explore and understand depictions of another culture… Students participate in how they are assessed based on the flexibility to choose the form of the creative pieces that go into the portfolio. They will have support for extracting some specific reference points before the final assessment.

 …and question whether a writer can access a culture not his or her own. This is an issue to be discussed in class, with support for allowing this question to filter into the rationale for the portfolio. As writers ourselves, we might draw upon our understanding of human experience to bridge the gap between what we know and what we can imagine. Again, the choice of form for the creative fragments in the portfolio should help the students see the idea of a bridge for getting from familiar to unfamiliar texts and text types.




The last step in the inquiry stage is considering the Approaches to Learning. 
These are not formally assessed in the MYP, but they contribute to student achievement in all subject groups. Teachers need to provide students with regular, specific feedback on the development of ATL skills through learning engagements and formative assessments. Teachers need to plan to integrate these and may even add their own ATL skills. Teachers should teach skills explicitly and students should have structured opportunities to practice them. 

	Skill Categories
	Students will acquire the skills to…

	Communication
	· Organize and interpret data using both analogue and digital tools

	Social
· Collaboration
	· work cooperatively with others
· actively listen and participate in discussions
· give and receive meaningful feedback

	Self-Management
· Organization
· Affective
· Reflection
	· effectively use time, resources and information 
· work to create educational plans and strategies for time management  
· practice focus and concentration while solving multiple problems
· cultivate successful learning adaptations like reacting well to setbacks, practicing sustained focus and concentration, and managing stress 
· identify strengths and weaknesses of personal learning strategies 


	Research
· Information Literacy
· Media Literacy
	· Collect, record, and verify data / information
· Make connections between various sources of information
· Properly use MLA format
· Use a variety of technologies and media platforms, including social media and online networks, to source information
· Evaluate and challenge the attitudes, values, and beliefs in written, visual, spoken, and multi-media texts

	Thinking
· Critical Thinking
· Creative Thinking
· Transfer
	· Analyze text, ideas and issues 
·  Use prioritization and order of precedence in problem-solving
· Learn by making connections and applying skills, knowledge and understanding to new situations across the curriculum










In the Action Phase you will plan your steps to reaching the summative assessments and objectives outlined in the inquiry phase. 


Part 1: Content - There is space in this section of the planner to list subject-specific content. This content may be mandated by state or national systems; it may come from school-based requirements or the school’s curriculum overview; or it may be derived from a range of education standards.


Part 2: Learning Experiences and Teaching Strategies - Teachers should purposefully choose strategies and learning experiences that are aligned with the unit’s statement of inquiry, help students meet subject-group objectives, support the development of effective ATL skills, and meaningfully prepare students to achieve high levels of performance in the unit’s summative assessment. 


Part 3: Formative Assessments – Also called “assessment for learning”; formative assessment is “the process of seeking and interpreting evidence for use by learners and their teachers to decide where the learners are in their learning, where they need to go and how best to get there” (Black et al. 2002). Peer and self-assessment are often valuable formative assessment strategies


Part 4: Differentiation - Teachers can differentiate teaching and learning by providing examples, structuring support (advance organizers, flexible grouping, peer relationships), establishing interim and flexible deadlines, and adjusting the pace of learning experiences.Differentiation may include offering students various modes of interpreting materials and allowing students to choose alternate modes of presentation for their 
performances of understanding.


Part 5: Resources - Teachers should investigate available resources and consider what additional resources might be necessary for the unit. 

Teachers will refer to the Reflection Phase of unit planning throughout the unit to make notes and brainstorm how to improve the unit each year. These are sample questions to guide the process, though not all of these need to be addressed. 


	Prior to Teaching
	During Teaching
	After Teaching

	
•Why do we think that the unit or the selection of topics will be interesting?
• What do students already know, and what can they do?
•What have students encountered in this discipline before?
•What does experience tell us about what to expect in this unit?
•What attributes of the learner profile does this unit offer students opportunities to develop?
•What potential interdisciplinary connections can we identify?
•What do we know about students’ preferences and patterns of interaction?
•Are there any possible opportunities for meaningful service learning?
•What in the unit might be inspiring for community or personal projects?
•Could we develop authentic opportunities for service learning?
•How can we use students’ multilingualism as a resource for learning?

	
•What difficulties did we encounter while completing the unit or the summative assessment task(s)?
• What resources are proving useful, and what other resources do we need?
• What student inquiries are emerging?
•What can we adjust or change?
•What skills need more practice?
•What is the level of student engagement?
•How can we scaffold learning for students who need more guidance?
•What is happening in the world right now with which we could connect teaching and learning in this unit?
• How well are the learning experiences aligned with the unit’s objectives?
•What opportunities are we giving to help students explore the interpretative nature of knowledge, including personal biases that might be retained, revised or rejected?
	
•What were the learning outcomes of this unit?
•How well did the summative assessment task serve to distinguish achievement levels?
•Was the task sufficiently complex to allow students to reach the highest levels?
•What evidence of learning can we identify?
•What artifacts of learning should we document?
• Which teaching strategies were effective? Why?
• What was surprising?
•What student-initiated action did we notice?
• What will we do differently next time?
• How will we build on our experience to plan the next unit?
•How effectively did we differentiate learning in this unit?
•What can students carry forward from this unit to the next year/level of study?
•Which subject groups could we work with next time?
•What did we learn from standardizing the assessment?
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