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2009-2010
St. Francis Xavier University

Elementary Mathematics Methods - Education 412

	Instructor: Lisa Lunney Borden

Office: Xavier 311

Office Phone: 867-5132

Email: lborden@stfx.ca
Web: http://people.stfx.ca/lborden/
	Office Hours:

	
	Winter

Monday to Thursday 10:00 - 12:00

Or by appointment


Broad Course Outcomes:

In this course students will:

· Develop strategies, including the use of manipulatives and technology, to assist in learning and instruction;

· Explore the critical issues of process, content, and assessment, in elementary mathematics;

· Understand the vision for mathematics education as outlined by the National Council of Teachers of Mathematics, and demonstrated in the Atlantic Canada Curriculum;

· Critically analyze current research in mathematics education and its implication for classroom teaching.
Materials:

The required text for this course is Small, M. (2008). Making Math Meaningful for Canadian Students, K – 8  Nelson: Toronto. This is available at the bookstore and is a resource that you will use throughout your teaching career. 

Other important documents you will want to have access to:

NCTM (2000). Principles and Standards for School Mathematics. Reston, VA: National Council of Teachers of Mathematics

This is available on-line at http://standards.nctm.org/ where you can sign up for a 120 day free trial. Fill out the form and you will be sent an email with your access information. You will need to follow the link in the email to access the log-in page rather than going back to the link above; this seems to be the only way it works. We will be using this document extensively during the first semester.
Nova Scotia Curriculum Documents for Grades P to 6
These documents are available to be borrowed from my office and are also available in the resource center. Many students may wish to have copies of their own. These can be ordered for free from the Nova Scotia Department of Education on their website at www.ednet.ns.ca (Click on Document Depot ( Curriculum & Textbooks ( Curriculum Documents for NS Schools ( Curriculum Documents: MATHEMATICS (Download/ Order On-line) and choose the ones you want to add to your cart, put in your information and they should arrive in a reasonable amount of time). You may also want to order copies of A teaching resource: Primary, A teaching resource: Grade 1, and A teaching resource: Grade 2 also available through this site. Watch for Grades 3 to 6 coming soon.

The new texts being used in grades 3 to 6 in the province are on reserve in the resource centre. You should take some time to familiarize yourself with these new resources.

University Policy on Academic Integrity
St. Francis Xavier University values academic integrity. Please familiarize yourself with the policy in section 3.9 of the academic calendar. Any infractions will be dealt with according to this policy. 

Attendance

Students are reminded that attendance is mandatory for all B.Ed. classes. If you are unable to attend class and have a legitimate reason for doing so, you should send an email prior to the class advising me of the reason why you are unable to attend. You will be expected to make up any missed work. If you accumulate two or more unexplained absences you will be reported to the B.Ed. chair.

Equity and Respect

The School of Education maintains a policy of equity and respect within the learning environment. All students are expected to promote a supportive and inclusive environment within the classroom and to treat peers with respect. 
Elementary Mathematics Assignments

Note: All course assignments must be submitted in all classes before individual students are permitted to begin practicum. While individual excellence will be rewarded, it is expected that the class average of marks will normally fall between 78 and 84.
Multiple Representations Assignment (30%) Due: February 2 & 4, 2010
The purpose of this assignment is to work with a colleague to create materials that could potentially be used in a professional learning context. You will be assigned a key concept in mathematics that may be either challenging to teach or difficult for students to learn. You will explore this concept deeply. You will create a project in any form that you choose (web site, poster, booklet, etc. but NOT a paper) that addresses each of the key points listed below:

· Identify the pre-requisite knowledge required for a student to understand this key concept;

· Identify at least 3 concrete materials that can be used in the development of this concept and explain in detail, with accompanying pictures or models, how these materials would be used to develop this concept; (Concrete / Pictorial)

· Develop/ collect a series of good activities, story problems, and investigations that would help to deepen students understanding of the concept; (Contextual)

· Develop at least one clear relational explanation (the reason behind the rules) for the concept; (Verbal)

· List a variety of algorithms / procedures (traditional & alternative) that students might use for this key concept. (Symbolic)

You will work in pairs to complete this assignment and we will share our projects during class.

Group Assignment: Developing Math Centers (30%) (P, 1, 2, 3 present February 23, 2009; 4, 5, 6 present February 25, 2010).
You will be assigned to a group during the first week of class and each group will be randomly assigned a grade level. As a group you will work together to determine a specific unit from your assigned grade level and compile the specific curriculum outcomes for that unit. You will then develop approximately 10 centers to accompany this unit along with the accompanying instructions and evaluation sheet for teachers. Your centers should incorporate different learning modalities, learning styles, and multiple representations. Additional instructions are provided on the attached sheet. You will then be given class time to present your centers to the rest of the class and have them engage in a few of the activities. (See attached sheet for more detail.)

A Collection of Lessons (30%) Due March 4, 2010
You will be expected to create a unit plan for elementary mathematics education. This will include:

· A Unit Plan for a specific grade level (Format will be given in class at a later date) 

· An assessment plan for your unit including any assessment tools you will use.

· Two lessons from your unit plan developed in full.

· A list of resources you would use for the unit.

· One additional detailed lesson plan from a different grade and different strand than the unit. Note: If your unit is early elementary (P to 2), your alternate lesson should be from upper elementary (3 to 5), and vice versa.

Class Mark (10%)
Your class mark comes from attending regularly, being prepared for class each day, and participating in discussions, as well as DOING mathematics while in class. 

Multiple Representations Assignment Scoring Rubric

	
	4
	3
	2
	1

	Prerequisite Knowledge
	demonstrates an

excellent understanding of the  pre-requisite knowledge for the key concept and makes clear connections between the knowledge and the key concept
	demonstrates an

understanding of the  pre-requisite knowledge for the key concept and makes connections between this knowledge and the key concept
	demonstrates some

understanding of the  pre-requisite knowledge for the key concept and makes limited connections between this knowledge and the key concept
	demonstrates little

understanding of the  pre-requisite knowledge for the key concept and does not make connections between this knowledge and the key concept

	Concrete Materials
	demonstrates an excellent ability to use a variety of concrete materials appropriately and correctly, gives clear and detailed  explanations of each manipulative with accompanying models
	demonstrates an ability to use a variety of concrete materials appropriately and correctly, gives clear and detailed  explanations of each manipulative with accompanying models
	demonstrates some ability to use a  limited variety of concrete materials appropriately and correctly, gives a partially complete  explanation of each manipulative with accompanying models
	demonstrates a limited ability to use concrete materials appropriately and correctly, gives partial or no explanations of each manipulative, possibly without accompanying models

	Collection  of Activities, Problems, and Investigations
	the resources strongly connect to the key concept and direct a range of rich mathematical activity (content and

processes)
	the resources connect to the key concept and direct a range of rich mathematical activity (content and

processes)
	the resources either connect to the key concept or direct a range of rich mathematical activity, but not both


	the connections

between the resources and the key concept is loose, and they do not engage a range of

mathematical

processes

	Relational Explanation
	Includes more than one clear and detailed relational explanation that demonstrates a deep understanding of the rules behind the reasons
	Includes one clear and detailed relational explanation that demonstrates a deep understanding of the rules behind the reasons
	Includes one relational explanation that demonstrates some understanding of the rules behind the reasons
	Includes one relational explanation that demonstrates little to no understanding of the rules behind the reasons

	Algorithms
	Presents a wide variety of possible algorithms with clear explanations of each strategy, demonstrating a clear understanding of the values of alternative algorithms
	Presents a several possible algorithms with clear explanations of each strategy, demonstrating a good understanding of the values of alternative algorithms
	Presents limited possible algorithms with some explanations of each strategy, demonstrating a some understanding of the values of alternative algorithms
	Presents no alternative algorithms without explanations, demonstrating little to understanding of the values of alternative algorithms

	Depth  and breadth of  exploration
	demonstrates an

excellent  understanding of the key concept and demonstrates evidence of extensive research related to the key concept
	demonstrates a very

good understanding of the key concept and demonstrates evidence of a good amount of research related to the key concept


	demonstrates some

understanding of the key concept and demonstrates minimal evidence of  research related to the key concept
	demonstrates a lack of understanding of the key concept and demonstrates little to no evidence of research related to the key concept



	Communication of  ideas 
	engaging and

knowledgeable

presentation of the

key concept and of the

accompanying writing
	solid and clear

presentation of the

key concept and of the

accompanying writing


	some aspects of the

presentation of the

key concept and the

accompanying writing showed professionalism
	the presentation of the key concept and the

accompanying writing lacked professionalism




Learning Centres Assignment
Math 412
· You will be randomly assigned to a group of five and each group will be randomly assigned a grade from P to 6.
· Your group will choose a unit from your assigned grade level for which to develop the learning centres. It is preferred that you choose an aspect of Numeracy (Number & Operation), Patterns and Algebra, or Geometry. Your centres should focus on the key concepts from the unit.
· Each group member is responsible for developing two learning centres however you should plan together so that there is good cohesion and variety among the centres. You will also work on a two-page write-up collaboratively.
· The two-page write-up should include
· the Atlantic Canada Curriculum outcomes addressed by the centres 
· a summary of each centre
· a detailed explanation as to which outcomes and processes are being assessed by each centre and how they should be assessed.
· Your centres should draw upon what you have learned in your P&P and inclusion classes, as well as in this class to ensure there is a significant level of differentiation in each of the centres. In particular you should incorporate differentiation through a variety of:
· learning modalities
· learning styles
· multiple representations
· levels of difficulty
· You will be given time in class to set up your learning centres and allow your classmates to engage with the activities and ask questions. The presentations will occur on the following dates:
· February 23, 2010 – P, 1, 2, 3
· February 25, 2010 – 4, 5 & 6
· Some key points to remember:
· Learning centres are meant to be student-led not teacher led. The centre directions should be clear enough that students can easily engage with the tasks without help from teacher.
· Attend to the reading level for the grade level. Remember most grade primary and 1 students in particular cannot read written directions.
· It is often a good idea to include variety in a centre so that the student can return to the centre and engage with a different but similar task.
· Manipulatives are available to be borrowed from the CRC although please be mindful to share.
· Activities should be focused on good mathematics, rich and meaningful tasks, and should be fun and engaging for students.
· You should cite any sources you make use of.
Scoring Rubric

	
	4
	3
	2
	1

	Your centre’s appeal
	the centre is presented

such that the task and

the materials would

excite students at the

given level


	the centre is presented

such that the task and

the materials would

engage students at the given level


	the appeal of the

centre’s task is

questionable


	the centre’s task is

unlikely to appeal to

students at the given

level



	Your centre’s directions
	the centre gives clear

age-appropriate

directions for  students to engage in rich and relevant activity


	the centre gives

adequate directions for students to engage in worthwhile and

relevant activity


	the relevance of the

task is questionable

in relation to

curriculum and NCTM process demands


	the task is not relevant

in relation to

curriculum and NCTM process demands



	Cohesion and depth of centres
	the centres cohere

strongly around a

central topic/idea, and direct a range of rich mathematical activity (content and

processes)


	the centres cohere

around a central

topic/idea, and direct a range of  mathematical

activity (content and

processes)


	the centres either

cohere around a

central topic/idea, or

direct a range of

mathematical

processes, but not both


	the connections

between the centres is loose, and they do not engage a range of

mathematical

processes



	Differentiation
	centres draw on an excellent variety of representations, learning modalities and learning styles, with varying levels of difficulty to allow all students to engage with the tasks
	centres draw on an  good variety of representations, learning modalities and learning styles, with varying levels of difficulty to allow students to engage with the tasks
	centres draw on limited use of representations, learning modalities and learning styles, with varying levels of difficulty limiting the opportunity for  all students to engage
	centres does not draw on a variety of representations, learning modalities or learning styles, and does not allow all students to engage with the tasks

	Communication to peers
	engaging and

knowledgeable

presentation of the

centres and of the

accompanying writing


	solid and clear

presentation of the

centres and of the

accompanying writing


	some aspects of the

presentation of the

centres and the

accompanying writing showed professionalism


	the presentation of the centres and the

accompanying writing lacked professionalism



	Two Page Write-up
	NCTM Process Standards
	demonstrates an

excellent  understanding of

NCTM processes, and demonstrates how to assess them with the centres


	demonstrates a very

good understanding of NCTM processes and demonstrates how to assess them with the centres


	demonstrates some

understanding of

NCTM processes with some misconceptions

in application to

assessment with the

centres


	demonstrates a lack of understanding of

assessing NCTM

processes in application to the

centres



	
	Atlantic Canada Curriculum Connections
	lists central curriculum

correlations with a

clear and well structured plan for

assessing students’

achievement of the

outcomes


	lists central curriculum

correlations with a

coherent plan for

assessing students’

achievement of the

outcomes


	lists some curriculum

correlations with a

somewhat coherent

plan for assessing

students’ achievement

of the outcomes


	curriculum

correlations do not

seem to fit the

activities or the plan

for assessing them is

unrealistic




A Collection of Lessons Scoring Rubric

	
	4
	3
	2
	1

	Unit development
	good descriptions of

lessons that build on

each other, focusing

together on appropriate

outcomes for the level

with good development

of ideas
	like level 4, but with

some issues with either

the descriptions, focus,

appropriateness of

outcomes, or

development


	demonstrates some

thoughtfulness about

development of ideas


	unclear descriptions, or

inappropriate

development of lessons



	Lessons plans: Coherence and Engagement 
	the lessons connect to

key topic/ unit very well, engaging students and focusing on appropriate outcomes


	Lessons have some

connection to key topic/ unit, with appropriate

activities that relate to

appropriate outcomes


	lesson plans not

sufficiently related to key topic/ unit, or

unfocused on

appropriate outcomes


	lessons inappropriate in

terms of engagement or

connections to stated

outcomes



	Lesson Plans: Appropriateness
	well-principled lessons

(NCTM principles) that

engage a range of

mathematical processes

(NCTM), clearly

showing ways to

enact these things


	apparently well-principled lessons (NCTM principles) that engage a range of  mathematical processes (NCTM), with a little vagueness making it

unclear about all aspects
	appropriate lessons

lacking some attention

to principles and

processes


	inappropriate lessons



	Assessment plan
	Good descriptions of both formal and informal assessments, drawing on a variety of methods of assessment that ensure students many opportunities to demonstrate their understanding; all necessary tools attached
	Like level 4 but perhaps some details are missing, some tools are not included, and /or lacking in sufficient variety of assessments
	Limited descriptions of assessments, not all tools attached, lacking in sufficient variety and only limited opportunities for students to demonstrate their understanding
	Little evidence of any plan for assessment

	Assessment Tools
	Well-developed assessment tools that cover a range of mathematical processes and connect strongly to the outcomes beings assessed: appropriate variety with respect to level of questions and multiple representations.
	Similar to level 4, but perhaps lacking in variety of levels of questions, processes or representations; connection between outcomes and assessment activities remains strong
	lacking in variety of levels of questions, processes, and /or representations; connection between outcomes and assessment activities is unclear
	Inappropriate assessment tools or no assessment tools developed

	Resource list
	Comprehensive list of resources including appropriately chosen concrete materials, literature, web sites, games and activities demonstrating clear connections to the unit
	Good list of resources including appropriately chosen concrete materials, and some from literature, web sites, games and / or activities demonstrating clear connections to the unit
	limited list of resources including some concrete materials, and / or some from literature, web sites, games and / or activities; connections to the unit are unclear
	Little to no resources chosen and connections with the unit are unclear or inappropriate
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