Mathematical Modelling Trajectory (K-12)
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AI-generated content may be incorrect.]Reasoning and Analyzing: Model Mathematics in contextualized experiences 
Understanding and Solving: Visualize to explore mathematical concepts
Communicating and Representing: Represent mathematical Ideas in concrete, pictorial, and symbolic forms
	
	Primary (K,1,2)

	Intermediate (3,4,5)

	Middle Years (6,7,8)

	Secondary (9+)


	Modelling Understanding
	Decodes concrete visual models of everyday situations and repeating patterns
“I can see”
 “I can build”
	Identifies increasing and decreasing patterns and explores models of concrete data
 (Base 10 blocks, bar graphs, pictographs, area models of multiples and fractions)
	Converts concrete models into variable expressions and equations 
Writes an equation or expression based on a word problem   
Create a sketch based on a problem 
	Identifies essential information and any assumptions required to solve a problem.
Identifies reasonable parameters (min/max) 

	Modelling while Solving
	Extends a repeating pattern 
K: 1 sorts shapes, colours, objects by attributes
1: categorizes objects and numbers according to attributes 
2: organizes information using simple graphic organizers  
Uses a counting mat, 10-frame, calendar, coins, 100 chart
	Solves problems where key information is given in tabular, graphical, or pictorial form 
Solves puzzles with arrays, grids, columns, lists (using logic) 
Uses familiar patterns and basic operations (standard algorithms) to solve number problems 
Uses a 5-function calculator
	Solves problems where relationships are given in tables, graphs, or equations (linear)
Uses standard algorithms, with familiar formulas (ie. area, volume, etc.)
Verifies solutions using technology
Uses a scientific calculator
	Simplifies and evaluates expressions using exponents and polynomials 
Writes and solves multi-step equations based on novel contexts or multi-step problems
Uses graphing technology to solve equations 

	Reasoning & Analyzing
	Uses observation and inductive reasoning to analyze patterns (ie. Finds the core of a repeating pattern)
Compares objects and numbers and sorts them logically, using templates and visual representations (ie. compare groups using balance models)
	Uses common tables, charts, and scales and measurement tools to compare and analyze information 
(ie. tally chart, place-value chart, ruler, weight-scale, thermometer, clock) 
Gathers and identifies relevant information and tools needed to solve familiar problems 
	Uses both algebraic and concrete models to solve equations (ie. balance models)
Uses deductive reasoning (If, then) to fill in missing information required to solve a problem
Separates / organizes parts of a multi-step problem into a logical sequence 
	Manipulates algebraic equations and combines multiple visualizations and calculation strategies effectively 
Verifies the accuracy of a model or solution

	Communicating
	Describes concrete visual models of everyday situations and repeating patterns

Describe objects and values using words like “more than, equal, greater than” 
	Describes standard scales of measurement (metric system) and explores number systems (ie. Kaktovik, Roman, Egyptian numerals, base-60, etc.) 
Uses vocabulary for models of whole numbers and parts of numbers (fractions, decimal place-value)
Describes operations using words like “sum, difference, product, equal groups” 
	Uses letters and symbols to represent unknown values in equations.
Uses variables to represent values in formulas. 
Describes proportional relationships (ratios and percents) using correct symbols (: , % , fraction bar)
Indicates 1-D, 2-D and 3-D measurement using appropriate units and exponents. (ie. Area: ___ cm2)
	Algebraic models are used to communicate a clear sequence of steps used to solve a problem
Graphical models are complete, organized, and communicate multiples aspects of a data set or contextualized problem.
May include limits, estimates, and/or non-permissible values

	Representing
Modeling Mathematical Ideas
	Makes concrete visual models of everyday situations and repeating patterns

K: concrete or pictorial graphs as a visual tool (direct 1:1)

1: concrete graphs, using one-to-one correspondence 

2: pictorial representation of concrete graphs, using one-to-one correspondence (ie. tally chart where one object = one mark)
	Creates models of increasing and decreasing patterns and concrete data (bar graphs, pictographs, area models of multiples and fractions)

Represents whole numbers, benchmark fractions, and decimals (ie. on a number line)

3: one-to-one correspondence with bar graphs, pictographs, charts, and tables

4: one-to-one correspondence and many-to-one correspondence, using bar graphs and pictographs

5: one-to-one correspondence and many-to-one correspondence, using double bar graphs
	Creates visual models of linear relationships, proportional relationships, 2D and 3D space
Models integers and rational numbers 
6: factors (trees) and multiples (table, set)
line graphs, increasing and decreasing patterns, using expressions, tables, and graphs as functional relationships (input-output)
7:  discrete linear relations, using expressions, tables, and graphs, Cartesian coordinates and graphing
circle graphs (model of %)
ratio tables
8: linear relations
surface area and volume of regular solids, including triangular and other right prisms and cylinders 
Pythagorean theorem construction, views, and nets of 3D objects  

	Represents square, cubic, irrational, and radical numbers 
Interprets visual models of linear and non-linear relations (intercepts, slope, interpolation, extrapolation, etc.)  
9: two-variable linear relations, using graphing, interpolation, and extrapolation
Model equations using algebra tiles or balance models
10W:  Imperial measurement, benchmark fractions, proportions (conversions, rates, ratios)
10FPC: model polynomials and systems of linear equations
11PC: model degree 2 (quadratic) equations
11F: Statistical models (normal distribution)
12PC: Polynomial and periodic functions
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