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Atlantic Provinces (Nova Scotia)
What are the processes for the Atlantic Provinces Curriculum? 
The Nova Scotia (Atlantic Provinces) math curriculum has five processes.  They are:

· Problem Solving

· Communication

· Reasoning

· Connections

· Representation

How are these process standards stressed within the curriculum document?

In the Nova Scotia Mathematics Foundation document, the processes, or unifying ideas as they are called in that, are described in great deal.  After reading it, it is clear what each processes is, but it is not clear how to incorporate them into lessons.  Teachers will know what they are supposed to be doing in their classroom, but there are no suggestions on how to do it.  For example, on page 9 of the Foundation document, it states “the mathematics program should also address connections with career areas and other aspects of the everyday world.”  However, nowhere does it mention any examples or suggestions on how to address the connections.  One major problem with the Foundation document is that only four processes are mentioned.  This document is so outdated that the fifth process (representation) is not talked about at all.  
This is also a problem with the curriculum documents.  All curriculum documents only mention four processes as well, representation being the one that is left out.  Curriculum documents in general do not talk about the processes a lot.  They talk about the “unifying ideas” in a couple of paragraphs and that is it.  What is mentioned is basically a summary of the Foundation document.  
The only place where all five processes are talked about is in A Teaching Resource.  These documents are more recent than the others, so representation is considered a process in them.  However, there is not one of these documents for every grade.  Grades primary, 1, 2, 7, 8, and 9 all have it, but 3, 4, 5, and 6 do not.  Also, the processes are not described in as much detail as they are in the Foundation document.  There is about a five or six line paragraph describing each process.  With this, teachers will get the basic idea of the process, but probably not enough information.  So, all documents do talk about the processes in various amounts of detail.  The downfall is that only one document lists all of them, and that document is not even available for all grades.  
How are the process standards embedded? 

The processes are embedded everywhere in the Nova Scotia curriculum.  They are incorporated into the key-stage curriculum outcomes.  This is seen in words and phrases such as communicate, read, write, represent in multiple ways, demonstrate an understanding of, explore in common and meaningful situations, model problem situations, apply operations, and explore used in the KSCOs.  In fact, every KSCO can be related to one of more of the processes.  For example, in grade 4:
· Order whole number, fractions, and decimals and represent them in multiple ways incorporates problem solving.

· Model problem situations involving the addition and subtraction of simple fractions incorporates representation.

· Explore how a change in one quality in a relationship affects another incorporates reasoning.

· Develop and apply rules and procedures for determining measures (using concrete and graphing models) incorporates communication.

· Formulate and solve simple problems (both real-world and from other academic disciplines) that involve the collection, display, and analysis of data and explain conclusions which may be drawn incorporates connections.

In grade 8:

· Apply operation to algebraic expressions to represent and solve relevant problems incorporates problem solving.

· Represent and solve abstract and real-world problems in terms of 2- and 3-D geometric models incorporates representation.

· Determine and compare experimental and theoretical results incorporates reasoning.

· Make convincing statistical arguments and evaluate those of others incorporates communication.

· Make predictions regarding and design and carry out probability experiments and simulations, in relation to a variety of real-world situations incorporates connections.

All of these KSCOs possibly incorporate more than just the process mentioned, but all of them integrate at least one.  Also, every process is included into at least one KSCO.

Similar to the KSCOs, the SCOs also incorporate the processes in.  Again, as with the KSCOs, the SCOs all have at least one process built in and every process is in at least one SCO.  The SCOs contain words such as model, compare, demonstrate an understanding, add, subtract, multiply, divide, solve and create problems, and recognize.  These words kind of signify which processes are included in that particular SCO.  For example, in grade 4:

· A2 interpret and model decimal tenths and hundredths – representation

· B4 multiple 2- and 3-digit numbers by single-digit numbers concretely, pictorially, and symbolically – problem solving

· C1 demonstrate an understanding of the relationship between adding decimals and adding whole numbers – communication

· D7 use a thermometer to read temperatures – connections
· E9 sort quadrilaterals under property headings – reasoning

· F2 describe data maxima, minima, range, and frequency – communication

· G2 cite examples of everyday events with very high or very low probabilities – connections
In grade 8:

· A9 solve proportion problems that involve equivalent ratios and rates – problems solving
· B11 model, solve, and create problems involving fractions in meaningful contexts – representation

· C2 interpret graphs that represent linear and non-linear data – reasoning

· D4 develop and use the formula for the area of a circle – communication

· E3 draw, describe, and apply transformations of 3-D shapes – problem solving

· F8 develop and conduct statistics projects to solve problems – connections
· G3 compare experimental and theoretical probabilities – reasoning
As in the KSCOs, these can also contain more than the processes mentioned.  The one mentioned for each SCO above is the one that is perhaps more obviously incorporated than the others.
As we have seen, the processes are embedded in the curriculum.  One problem may be that it is not very clear which process the teacher should be using for a given SCO.  It is a lot of guess work and assuming when trying to decide what process is incorporated in a certain SCO.  Problem solving and communication are seen the most in both the KSCOs and the SCOs.  This is probably the way it should be.  Problem solving would be at the head of the majority of activities teachers do, as would communication.  It is hard to do something in math without involving both of these processes.  Reasoning and representation are somewhere in the middle, not in everything, but in quite a bit.  The process that is incorporated the least, or at least the hardest to find is definitely connections.  With a lot of the mathematics covered there are ways to make connections, whether they are to the real world or other subject areas, but it is rarely ever said what connections, if any, should be made.  As for assessment of the processes, with the way the processes are embedded in the outcomes, when the outcomes are assessed, the processes are assessed by association.  

How does the curriculum document help teachers think about these processes? 

There are a couple of different ways that teachers are given different ideas on how to implement the processes in their classroom.  In the curriculum documents, the worthwhile tasks given on the right hand page often include one or more of the processes.  For example, in grade 4:

· A1.4 uses representation, reasoning, and problem solving

· A2.11 uses problem solving, communication, reasoning, and connections

· A3.7 uses communication, problem solving, and reasoning

· There are interview sections and portfolio sections for communication as well

In grade 8:

· C1/2.1 uses representation, communication, problem solving, and reasoning

· D10.5 uses communication, connections, and problem solving

· E1/2.1 uses representation, reasoning, and problem solving

· F7.3 uses reasoning and communication

· G4.2 uses communication, reasoning, connections, and problem solving

· There are interview, portfolio, and presentation sections for communication as well
These are just a few examples.  Again, it is not clear what processes are being used.  There is a lot of guess work for teachers here too.
In A Teaching Resource, the sample lesson plans give teachers examples of lessons that incorporate the processes.  Communication is an actual section in the lesson plans, problem solving should be in all, or the vast majority of the lessons, connections are made to the real world and other subject areas, and reasoning and representation are needed for the students to complete the lesson with the appropriate amount of understanding.
Quebec
What are the processes for the Quebec Curriculum? 

The Quebec Education Program (QEP) partitions the mathematical processes into three “competencies”:
· Solving Situational Problems

· Using Mathematical Reasoning

· Mathematical Communication

How are these process standards stressed within the curriculum document?

The competencies for the elementary grades are broken down into three cycles, gradually increasing in difficultly level (three being the most complete understanding) and therefore overall understanding. The documentation goes into great detail on these competencies, more so than any other aspect of the curriculum document including GCOs, SCOs, and the actual mathematical content and topics.  The QEP does an excellent job of explaining the different cycles of their competencies and showing how they gradually increase the students understanding of the topic.  Each competency is described for several pages with different sections including: what they involve, how they cross over to the other processes, key points and outcomes.  There are also charts at the end of the documentation which show how each topic in math relates to the different competencies in an easy to understand quick reference table.
For the junior high document, the processes are divided into individual mathematical areas: arithmetic, algebra, probability, statistics, and geometry.  Once again, the document is very focused on the competencies, more so than any other areas of the document.  Strategies and examples are outlined for each, showing links between them.  One thing to note is that the QEP takes each competency and explains how they relate to the real world from career planning, community building, rights and responsibilities, and media literacy, to health and wellness and environmental awareness.  Situational Problems are related to an overall world-view, math reasoning to empowerment, and communication to a sense of identity.  The document shows how the processes are linked, feeding off one another for a more complete understanding of math as a subject.  The end of the document gives good strategies and examples of how to incorporate them into the classroom and detail how each topic in math applies.  The competencies are explained as the “be all end all” of math education, relating the mathematical competencies directly to success in all other areas of education.
How are the process standards embedded? 

The QEP is very effective in laying out exactly what each competency involves.  Since the document seems to be fully focused around these processes, no embedding seems to occur.  They are outlined directly and descriptively, where the rest of the documents feed off of these components.

How does the curriculum document help teachers think about these processes? 

In terms of understanding processes and helping teachers use them, the QEP explains them in detailed explanation, central to the document and how the subject is taught.  For elementary, the building from the basics give teachers a guide on how to introduce the topics and then develop them further.  The easy table reference at the end of the document gives teachers ideas on what competencies are being used for the topics, and therefore they can go back and read about that particular competency for ideas on how to approach the topic(s).  
For secondary, the teachers are able to see how each competency relates to the particular area of mathematics.  They can read how each area of math is involved in that particular process, for ideas on how to complete a topic for suiting what the QEP is looking for.  As well, the guides to showing how their processes relate to the real world show teachers how their hard work can apply to students’ success later in life, giving teachers an idea of how to address the problem of applying math to the real world.
From images and charts to detailed descriptions, processes are the one thing that the QEP is effective in outlining in their documentation.  In terms of explaining individual topics and giving examples to use in class – explaining GCOs and SCOs, these particular documents lack severely.

What are the major differences between the Quebec and Atlantic curriculum?

Unlike the Nova Scotia curriculum, whose focus is more on the outcomes and embedding the processes within them, Quebec’s curriculum documents focus almost entirely on the processes themselves.  It feeds the rest of the document from these particular processes, without embedding them whatsoever in the topics.  Focusing on three closely linked “competencies” and discussing the relationships and links between them, they are effective in encompassing all that is expected in an easy to understand guide.  The Nova Scotia documents focus much less on this, again not worrying so much about the processes but rather the content and material which must be taught.  The advantage to Quebec’s approach is that it allows teachers to see what processes link directly to the topics and therefore give an idea of how the material should impact the students.  Where Nova Scotia attempts to guide teachers through the actual material, Quebec attempts to guide their teachers through the resulting processes which must follow from the topics.  The question is whether this more open ended method to informing their teachers of how to instruct the lessons is effective or leaves teachers to fend for themselves in the overall scope of their instruction.  Quebec is also effective in linking their competencies to other subject areas and real world applications for teachers to see how their lessons impact the students’ futures.  With all this in mind, Quebec does not divide their documents via grade level like Nova Scotia.  For the elementary stream, Quebec divides their processes by three cycles over the different grade levels.  For the secondary stream, the divide is by five different areas of mathematics, discussing what each area must encompass based on each competency.  Overall, Quebec does an excellent job of describing in great detail their processes in mathematics education, but appear to lack the other essential information that the Nova Scotia documentation has on guiding teachers on individual instruction of topics and what the outcomes are for each.  
Ontario

What are the processes for the Ontario Curriculum? 

The Ontario curriculum has seven interrelated mathematical processes which are: 

· Problem Solving






· Connecting

· Reasoning and Proving





· Representing

· Reflecting







· Communicating

· Selecting Tools and Computational Strategies

How are these process standards stressed within the curriculum document?

The processes standards within the Ontario curriculum document are stressed very well. Early in the document it explains how these processes are viewed as independent of strand (comparable to GCO’s) and are an essential part of a balanced mathematics program. Teachers are mentioned should ensure that students develop these processes as they are a key part of how students learn mathematical knowledge and skills. The pages 11 -17 of the current Ontario curriculum summarize each process describing it’s purpose and the vision of how this fits into the larger picture of a balance mathematics program. 

Although none of these processes are seen as fully independent from any of the others problem solving and communication are stressed in greater detail and seen as the more ‘encompassing’ processes. From the document teachers get a feel that mathematics learning in their classrooms should be largely based around problems. These problems should be used not only be for students to learn how to do specific problems but also to facilitate learning through doing problems. This puts stress on choosing the best problems and mentions that problem solving should give opportunities for students to reason, justify, communicate, connect, select computational strategies/tools and reflect before, during and after the problem solving process. Some common strategies that teachers should include in class are mentioned on page 12 of the curriculum. The document mentions that teachers should encourage and model proper mathematics communication along this process. The document also stresses that there is a large component of assessment based through problem solving and communicating. To see more reasons as to why problem solving process is such a integral part of the curriculum refer to page 12 of the Ontario curriculum document. 

There is also a suggested model or framework presented in the document to help teachers internalise a four step problem solving process into their students (recommended to be taught explicitly from grade 3 on). This process of approaching problems is stressed to teachers in the document with justification as to its importance for students. For the summary and graphic organiser of this aid see pages 12 and 13 of the Ontario curriculum. 

The other processes are also described within the document but none as elaborate and detailed (thus less stressed) than the problem solving. It should be noted that at the beginning of each grade level in the curriculum document a list of mathematical process expectations are listed. These are the same for each grade level. 

How are the process standards embedded? 

The processes are embedded in three main areas, which are: the overall and specific expectations (similar to KCO’s / GCO’s and SCO’s), the achievement charts for mathematics, and the section titles Some Considerations for Program Planning in Mathematics. 

Overall and Specific Expectations

Although very seldom explicitly stated when examining the listed expectations at the beginning of each grade level one or more processes are present. Often through achieving the specific expectations students are by nature of the tasks completing overall and process standard expectations. Tasks have a wide range and are coupled with an exemplary problem that draws upon both a students’ use of knowledge and process. The explicit stating of the process standard expectations can be found at the beginning of any grades curriculum. 

Achievement Charts in Mathematics

Presented within the Assessment and Evaluation of Student Achievement section (beginning on page 18 of the curriculum document) can be found a resource titled Achievement chart for Mathematics. This charts primary function is to help teachers assess students’ progress in four broad areas of knowledge and skills: Knowledge and Understanding, Thinking, Communication, and Application. There is a four column spread to help assess a student’s level with criteria, descriptors, and qualifiers to aid in producing a consisted and truthful description of student achievement. 

The processes (some specifically mentioned others not) are very prevalent throughout the chart. The first category of knowledge and understanding doesn’t specifically mention any of processes but when reading the descriptors we get a sense that as students try to show their knowledge and understanding that they will be using multiple processes (selecting tools and computational strategies, problem solving, reasoning, connecting, communicating, etc.). The second category of thinking encompasses the problem solving process (and strongly assesses the features of the four step problem solving method mentioned earlier). Communication by nature relates to the process of communication. Application has strong relations to connecting, representing and others. For more information refer to the chart on pages 23 - 24 of the Ontario curriculum document. 

Some Considerations for Program Planning in Mathematics

Within this section (pages 24-25) there is overlay from the process descriptions on pages 11 – 17 of the curriculum document with reiteration of the importance of each process (not explicitly stated).

How does the curriculum document help teachers think about these processes? 

The document does a fairly extensive job of describing both the nature of these processes and why they are so important to a balanced mathematics program. Throughout the document there are some helpful points given as to how teachers can incorporate these processes and when they should occur during activities such as problem solving. There is also suggested resources published from the Ministry of Education that may aid teachers listed on various pages throughout. The embedment of the processes into the Achievement Chart for Mathematics ensures that teachers using this resource assess expectations of all natures and thus requires teachers embed processes in their day to day assessment. The document does produce an image that both content and process are important and that the two shouldn’t be seen as individual. 

What are the major differences between the Ontario and Atlantic curriculum?

Putting nomenclature aside, there are some key differences between the Ontario and Atlantic Canadian approach to process standards. For starters, there are two more: Reflecting and Selecting Tools and Computational Strategies. Reflection may be included within Atlantic Canada’s commutation process and the mental math associated with Ontario’s selecting tools and computational strategies process makes it’s way into Atlantic Canada’s content but not as a process yet. The Ontario Curriculum document provides a more detailed analysis of what each process involves and why teachers should be making efforts to ensure the progression of these processes. There is also a very deep analysis of the important of problem solving as well as a suggested approach to internalizing a general method for students to carry on year after year. In the area of assessment the achievement chart provided in the Ontario curriculum document is strongly related to process and thus puts an extra push towards ensuring teachers develop these alongside content. 
Western and Northern Canadian Protocol (Alberta)

The content is based on the content in The Common Curriculum Framework for K–9 Mathematics: Western and Northern Canadian Protocol, May 2006.

The only change within the Mathematical Processes is as follows:


Technology section – the following statement was removed.

While technology can be used in K–3 to enrich learning, it is expected that students will meet all outcomes without the use of technology.

What are the processes for the Alberta Curriculum? 

There are seven interrelated Mathematical Processes which are:

· Communication
· Problem Solving

· Connections
· Reasoning

· Mental Mathematics and Estimation

· Technology

· Visualization

How are these process standards stressed within the curriculum document?

The processes are explained in the beginning of the Program of Studies on pages 6-9.  In the explanations, they provide some background on each of the processes.  They also provide a few broad examples of how to use the processes as well as why they are important for the students.  It seems that the process which they would like to concentrate on the most would be Problem Solving as it states “learning through problem solving should be the focus of mathematics at all grade levels” (p. 8).  All of the seven processes are expected to be interwoven in both teaching and learning.
Further in the document, it gives the General and Specific Outcomes for each grade level K–9.  On each page there is a legend in the top right corner:

[C] Communication 



[PS] Problem Solving

[CN] Connections



[R] Reasoning

[ME] Mental Mathematics


[T] Technology

         and Estimation 



[V] Visualization

There are two subsections:

General and Specific Outcomes by Strand (pages 18-51)

There are four Strands: Number, Patterns and Relations, Shape and Space, and Statistics and Probability. The general and specific outcomes are provided for each strand, for K–9.

General and Specific Outcomes with Achievement Indicators (pages 52-157)

The general and specific outcomes are provided for each grade level K–9 along with achievement indicators.  This section is also organized by strand within each grade level.  The achievement indicators are meant to be examples that “may be used to determine whether students have met the corresponding specific outcome” (p. 52).  The indicators are also meant to show teachers a “clear picture of the intent and scope of each specific outcome” (p. 17).

Underneath each Specific Outcome there is a group of letters which represent which of the seven Mathematical Processes are met by this outcome.  For example, the first two specific outcomes in Grade 4 (p. 86) are as follows:

Specific Outcomes

It is expected that students will:

1. Represent and describe whole numbers to

10 000, pictorially and symbolically.

[C, CN, V]

2. Compare and order numbers to 10 000.

[C, CN, V]

The groups show that both of these specific outcomes would include Communication, Connection, and Visualization within the outcome itself.
How are the process standards embedded? 

The processes are embedded throughout the document both explicitly and implicitly.  They are embedded in the outcomes as they are shown with each specific outcome, as stated above.  The only concern with how they are shown with each outcome is that it does not specifically state why the process is involved.  This may not be necessary, however, it is left to the teachers to figure out why and how the outcomes contain the processes.  The Achievement Indicators, which may or may not be used by the teachers, use language to show that the listed processes can be involved in the outcome.  The processes are more implicitly embedded throughout the introduction section of the document as well as in the Framework, for example, when they discuss each of the four Strands.  They are also embedded where the document discusses the Instructional Focus.  The first point to ‘consider’ while planning is “integration of the mathematical processes within each strand is expected” (p. 15).  It also sates in the Instructional Focus that “problem solving, reasoning and connections are vital to increasing mathematical fluency and must be integrated throughout the program” (p.15).
How does the curriculum document help teachers think about these processes? 

The document provides teachers with explanations of each of the seven processes as well as their importance and how these underlying messages in the curriculum will help the students.  It also shows teachers which of the processes are related with each specific outcome.  This will at least help the teachers to keep these processes in mind while planning their lessons, which also coincides with the section on Instructional Focus.  As for assessment, they do provide the teachers with some achievement indicators that may be used but it would depend on how each individual teacher decides to assess the particular outcome and therefore the processes involved.

What are the major differences between the Alberta and Atlantic curriculum?

The main difference between the Atlantic Curriculum and Alberta Curriculum is that the Atlantic has 5 processes while the Alberta has 7 Processes.  Aside from the names, essentially the difference is that the Atlantic Processes do not explicitly include Mental Mathematics and Estimation along with Technology.  Also, the Alberta document provides a more in-depth explanation of each process.  Another major difference is that the Alberta Curriculum provides the processes which are included in each specific outcome at each grade level. 
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