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Western and Northern Common Curricular Framework

Highlighting this curriculum document is its exemplary organization. The Western and Northern Canadian Protocol (WNCP) suggest four mathematical strands: Number, Patterns and Relations, Shape and Space, and Statistics and Probability. Each strand is broken down into general outcomes (GCOs), which are broken down again into a more specific set of outcomes (SCOs) which address the components of each GCO. Furthermore, each SCO is accompanied by a list of achievement indicators, all of which are organized neatly in table-form. An earlier document, the Alberta Studies for K-9 Mathematics (1996), provides alongside each SCO, an illustrative example problem which addresses its linked SCO. 
The achievement indicators are defined as follows: “...example of a representative list of the depth, breadth and expectations for the outcome. Achievement indicators are pedagogy and context free”. The Framework goes on to suggest that the achievement indicators may be used to determine whether or not a student has met the corresponding specific outcome. It could be that the understanding of a specific outcome implies the ability to handle the achievement indicators. The converse, however, cannot be true. Therefore, the achievement indicators are sufficient assessment standards.
 If we exclusively use these indicators and these indicators alone, can we really tell just how well a student understands the SCO? Some achievement indicators are not very well defined in that they do not shed too much light as to whether or not a student truly understands an outcome. Even if we used the achievement indicators as our guide, as our assessment standards, do we expect a student to be able to meet half of the achievement indicators? …meet all of the achievement indicators half-way? There is likely a combination of the two that we’d like student’s to be able to do. The point is that teachers are still left adrift as to knowing exactly how well a student understands a topic. So when the question becomes: does the student know the topic well enough- teachers are left, in this case, without a justifiable answer. 

The following are a few examples of particular specific outcomes listed with an achievement indicator(s), which are bulleted with an arrow.

	Grade 7
	Issues with achievement indicator

	GCO Develop Number Sense
SCO: Solve problems involving percents from 1% to 100%. 

( Solve a given problem that involves finding a percent

GCO Shape and Space (Measurement)
SCO: Demonstrate an understanding of circles

(Solve a given contextual problem involving circles
	Any given problem?

This style of achievement indicator frequents the document. 


	Grade 8
	Issues with achievement indicator

	GCO Number Sense
 SCO: Determine the approximate square root of numbers that are not perfect squares (limited to whole numbers).

(Estimate the square root of a given number that is not a perfect square using the roots of

perfect squares as benchmarks
GCO Data Analysis and Probability (Statistics)
SCO Critique ways in which data is presented

( Justify the choice of a graphical representation for a given situation and its corresponding data

set.

( Explain how a given formatting choice could misrepresent the data


	How close is close enough?  

Positive and Negative answers acceptable?

Here we see how subjectivity creeps into the evaluation process. What is clear and appropriate for one person, may or may not be clear and appropriate for another. 



	Grade 9
	Issues with achievement indicator

	GCO Data Analysis and Probability   (Statistics)

SCO Demonstrate an understanding of the role of

probability in society

(Explain, using examples, how decisions based on probability may be a combination of theoretical probability, experimental probability and subjective judgment.


	Responses will vary in great degree with respects to quality. What will be designated as sub-par, acceptable, and exceptional? 


Some of the achievement indicators are helpful, some are not. Of those which are not helpful, they, and those of their kind, reveal the failure in an attempt to establish a set of assessment standards. The criteria for the assessment is simply too unclear. Of course, the writers of the document do not claim that the achievement indicators could or should be used as assessment standards for the outcomes.  


Concluding, the Western and Northern Common Curricular Framework (for K-9 mathematics) is highly informative and highly organized. Grounds for establishing a sound set of assessment standards and criteria are alluded to, but are not defined. 
Alberta (specifically)

As stated previously, Alberta, along with providing teachers with GCOs, SCOs, and achievement indicators, have provided illustrative example problems that target each specific outcome. Along with the achievement indicators, the illustrative examples help to give a teacher an idea of an assessment standard for each SCO, and subsequently each GCO.






       
Ontario Mathematics Curriculum Grades 1-8

The Ontario Ministry of Education classifies all mathematical content into five strands. They are: Number Sense and Numeration, Measurement, Geometry and Spatial

Sense, Patterning and Algebra, and Data Management and Probability. Content from each strand is separated into overall expectations, which describe, generally, the knowledge and skills students are to have obtained by the end of each grade (much like Nova Scotia’s GCOs). The overall expectations are broken down into specific expectations which describe in greater detail the components of the knowledge and skills for each GCO (much like Nova Scotia’s SCOs). 
Many specific expectations are listed with example problems. These problems serve as good guides for the teachers as they “illustrate the specific area of learning, the kind of skill, the depth of learning, and/or the level of complexity that the expectation entails”.

Thus, an indication as to how to assess is presented to teachers through this curriculum guide. As stated, teachers may or may not use these examples, but it is said that the examples address their accompanied SCO directly. It may or may not be understood that if a student can complete the suggested example problem, then they sufficiently understand the associated specific expectation. The converse may or may not be true as well. One problem is not enough of an evaluation, as one particular problem hardly ever appeals to all of the many types of learners. Regardless, there are more assessment tools addressed in the document aside from each SCO’s example problem.

Achievement Chart

Along with the specific expectations and their accompanied example problems, Ontario’s assessment and evaluation is to be based upon four achievement levels found in the achievement chart. The achievement chart identifies four categories of knowledge and skills in mathematics. 

“The purpose of the achievement chart is to:

• provide a framework that encompasses all curriculum expectations for all grades and    subjects represented in this document;

• guide the development of assessment tasks and tools (including rubrics);

• help teachers to plan instruction for learning;

• assist teachers in providing meaningful feedback to students;

• provide various categories and criteria with which to assess and evaluate student learning”

The idea for proper assessment is to design tasks which target several specific expectations. Then, link each specific expectation with at least one of the four categories on the achievement chart. Then, evaluate how the student performed with respects to the specific expectations based on the criteria presented in the achievement chart. Each specific expectation performance will be given an achievement level as a final evaluation.








                   
All specific expectations (SCOs) must be accounted for in the instruction, but they need not all be evaluated. It is relied upon the professional judgment of the teacher to determine what specific expectations should be evaluated to fully understand the overall expectation (GCO). Therefore, we will generally have inconsistencies in the way that two students from different classes will understand a GCO as one will have come about an understanding than the other through the use of different SCOs. Along with the related SCOs, a GCO is evaluated based on competencies of the mathematical processes. The mathematical processes are mostly embedded within the four categories of the achievement chart, making them less difficult to assess. 

The characteristics for achievement level 3 are considered the provincial standard. Levels 1 and 2, while below a passing grade, may still reflect a passing grade. Level 4 surpasses the provincial standard. The levels of achievement are entrenched separately for each grade level. This is a good attempt to achieve a province-wide standard for assessment, but subjectivity will inevitably creep into the evaluation of students’ progress and work

“The descriptions of the levels of achievement given in the chart should be used to identify the level at which the student has achieved the expectations” (that is, the teacher-selected specific expectations deemed necessary for GCO understanding). Teachers must assure that students are evenly assessed upon each of the four categories on the achievement chart, and that all specific expectations are linked appropriately to a category. 

Exemplars

The Ontario Ministry of education provides teachers with materials that will assist them in the assessment and evaluation process. Among these materials includes exemplars of student work that illustrates achievement in all four levels for a given grade. Within these pre-evaluated student works are teacher comments explaining why the particular achievement level was assigned. The examination of the exemplars helps teachers to get a sense of what achievement at each of the four levels looks like and thus, helps to promote a province-wide assessment standard based on clear criteria.
Quebec Mathematics Education Curriculum
The Quebec Mathematics Program documents emphasize the importance of three mathematical competencies which resemble combined elements from our mathematical processes rather than mathematical content. These three mathematical competencies are described as follows.

       Competency #1 – (A Student should be able to) Solve a situational problem.

       Competency #2 – (A Student should be able to) Use mathematical reasoning

       Competency #3 – (A Student should) Communicate using mathematical language 









   
         
Assessment is to be based on how well a student meets each of the three competencies. The assessment of each competency is standardized by three sets of evaluation criteria. 

Evaluation Criteria 

Each set of criteria is designed for one of the three mathematical competencies.
The evaluation criterion for Competency #1 is the following: 

- Oral or written explanation showing that the student understands the situational problem

- Mobilization of mathematical knowledge appropriate to the situational problem

- Development of a solution (i.e. a procedure and a final answer) appropriate to the             situational problem

The evaluation criterion for Competency #2 is the following:
- Formulation of a conjecture appropriate to the situation

- Correct use of the concepts and processes appropriate to the situation

- Proper application of mathematical reasoning suited to the situation

- Proper organization of the steps in an appropriate procedure

- Correct justification of the steps in an appropriate procedure
The evaluation criterion for Competency #3 is the following:

-Correct interpretation of a message involving at least one type of mathematical representation suited to the situation

- Production of a message suited to the context, using appropriate mathematical terminology and following mathematical rules and conventions

The evaluation criteria is the assessment standard used by the Quebec Mathematics Program Framework. 
British Key Stage 3 Mathematics Framework
The focus of this section is on Britain’s Mathematics Curriculum Framework documents for Key Stage 3. Key Stage 3 is the designation of the school-years 7 through 9. The mathematical content taught is broken down from five strands (Mathematical processes and applications, Number, Algebra, Geometry and measures, Statistics) into learning objectives. Each learning objective has its own requirements for each grade. 
The British Key Stage 3 Mathematics Framework documents address simple assessment tools and strategies. They list, for each year, key objectives which are to be attained by students. Alongside each objective are examples of what students ought to be able to do. These documents are much like those from the WNCP. The British Education Department has done further work to try to establish national assessment standards.
Assessing Pupils’ Progress (APP)
The British assessment and evaluation strategies are headed by a program called Assessing Pupils’ Progress or APP. Britain has an assessment criteria (standards) called levels. Unlike the Ontario levels of assessment, which apply separately and differently for each grade, the British assessment levels are concrete and apply in the same manner to each grade level. They want teachers to be able to assess pupils’ progress (their understanding of the learning objectives) in relation to their national curriculum levels. With the implementation of these levels, assessment is further standardized, if, that is, teachers have a good sense of what understanding at each level entails. 
In Key Stage 3, assessment criteria (the levels) are available for level 2 to level 8. The links between a grade’s mathematical learning objectives and assessment criteria are:

Year 7: level 4, level 5, level 6 

Year 8: level 4, level 5, level 6 

Year 9: level 5, level 6, level 7. 
Making links between the learning objectives and the assessment criteria is well documented and supported by the Curriculum Program. Focused assessment materials are sets of documents distributed to teachers designed to help them assess their students’ progress towards levels 4, 5, 6, and 7. Each set of the assessment materials contains:

• a list of objectives for planned, focused assessment, organized by attainment target,

  called key indicators (KIs);

• a set of probing questions for each KI;

• examples of what pupils should know and be able to do for most KIs.

Assessment focused on the KIs provides you with useful information about a pupil’s

progress towards a level. You will need to judge the balance of evidence emerging from your assessments, including those based on KIs. Over time pupils will move from one level to the next in each of the attainment targets.    









        
Examples of matching a strand’s key indicators with its level criteria:
	Calculations 

Key Indicators (KIs) for Level 4
	Calculations
 Level 4 Criteria

	• Calculate mentally a difference such as 8006 – 2993.

• Recall multiplication facts to 10 x 10 and derive associated division facts.

• Add and subtract decimals using written methods.

• Use written methods to calculate HTU x U and HTU ÷ U.

• Check whether a result is the right order of magnitude


	 use a range of mental methods of computation with all operations

 recall multiplication facts up to 10 × 10 and quickly derive corresponding division facts

 use efficient written methods of addition and subtraction and of short multiplication and division

 multiply a simple decimal by a single digit

 solve problems with or without a calculator

 check the reasonableness of results with reference to the context or size of numbers


	Shape, space and measure
Key Indicators (KIs) for Level 4
	Shape, space and measure
Level 4 Criteria

	• Recognize and visualize the transformation and symmetry of 2-D shapes including reflection in

given mirror lines, and line symmetry.

• Read and interpret scales on a range of measuring equipment.

• Understand area measured in square centimetres (cm2).

• Read and plot coordinates in the first quadrant
	 use the properties of 2-D and 3-D shapes

 make 3-D models by linking given faces or edges and draw common 2-D shapes in different orientations

on grids

 reflect simple shapes in a mirror line, translate shapes horizontally or vertically and begin to rotate a

simple shape or object about its centre or a vertex

 choose and use appropriate units and instruments

 interpret, with appropriate accuracy, numbers on a range of measuring instruments

 find perimeters of simple shapes and find areas by counting squares




	Algebra

Key indicators for Level 6
	Algebra

Level 6 Criteria

	• Use systematic trial and improvement methods and ICT tools to find approximate solutions to

equations such as x3 + x = 20.

• Construct and solve linear equations with integer coefficients, using an appropriate method.

• Generate terms of a sequence using term-to-term and position-to-term definitions of the

sequence, on paper and using ICT; write an expression to describe the nth term of an arithmetic

sequence.

• Plot the graphs of linear functions, where y is given explicitly in terms of x; recognise that

equations of the form y = mx + c correspond to straight-line graphs.

• Given values for m and c, find the gradient of lines given by equations of the form y = mx + c

• Construct functions arising from real-life problems and plot their corresponding graphs;

interpret graphs arising from real situations
	 use systematic trial and improvement methods and ICT tools to find approximate solutions to

equations such as x3 + x = 20

 construct and solve linear equations with integer coefficients, using an appropriate method

 generate terms of a sequence using term-to-term and position-to-term definitions of the

sequence, on paper and using ICT; write an expression to describe the nth term of an

arithmetic sequence.

 plot the graphs of linear functions, where y is given explicitly in terms of x; recognise that

equations of the form y = mx + c correspond to straight-line graphs

 construct functions arising from real-life problems and plot their corresponding graphs;

interpret graphs arising from real situations

	Handling Data

Key Indicators for Level 6 
	Handling Data

Level 6 Criteria

	• Design a survey or experiment to capture the necessary data from one or more sources;

determine the sample size and degree of accuracy needed; design, trial and if necessary refine

data collection sheets; construct tables for large discrete and continuous sets of raw data,

choosing suitable class intervals; design and use two-way tables.

• Select, construct and modify, on paper and using ICT, suitable graphical representation to

progress an enquiry, including scatter graphs to develop further understanding of correlation.

• Construct, on paper and using ICT:

– pie charts for categorical data;

– bar charts and frequency diagrams for discrete and continuous data;

– simple time graphs for time series;

– simple scatter graphs.

Identify which are most useful in the context of the problem.

• Communicate interpretations and results of a statistical survey using selected tables, graphs and

diagrams in support.

• Find and record all possible mutually exclusive outcomes for single events and two successive

events in a systematic way.

• Know that the sum of probabilities of all mutually exclusive outcomes is 1 and use this when

solving problems
	 design a survey or experiment to capture the necessary data from one or more sources; design, trial and, if

necessary, refine data collection sheets; construct tables for large discrete and continuous sets of raw data,

choosing suitable class intervals; design and use two-way tables

 select, construct and modify, on paper and using ICT:

 pie charts for categorical data

 bar charts and frequency diagrams for discrete and continuous data

 simple time graphs for time series

 scatter graphs

and identify which are most useful in the context of the problem

 find and record all possible mutually exclusive outcomes for single events and two successive events in a

systematic way

 know that the sum of probabilities of all mutually exclusive outcomes is 1 and use this when solving problems

 communicate interpretations and results of a statistical survey using selected tables, graphs and diagrams in

support


Documents: 

Common Curriculum Framework for West and North K-9 Math

Alberta K-9 Program with Illustrative Examples, 1996

Ontario Math Curriculum 1-8 (achievement chart included)

Ontario Exemplars

Ont Exemplar Task Rubric

Quebec Secondary Math Framework

English Secondary Math Framework

English Key Stage 3 Assessment File

English Assessment Criteria (Levels)

Focused assessment materials- key indicators for level 4 in Year 7

Focused assessment materials- key indicators for level 6 in Year 8
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