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Social Justice and Mathematics	A unit plan on Social Justice Issues and a Lesson plan using incarceration rates with mathematics. 	

 

	Upon researching the idea of integrating social justice issues into mathematical curricula I found a great fascination with the many different sources and issues that exist on this topic. I have been become intrigued in bringing in social issues into mathematics classrooms since it allows the students to deal with real world problems that society faces on a daily basis. It is a great way to get students interested since it uses real-life problems that will more than likely affect the students in some way (a tax payer, etc). Students would also be able to learn from different perspectives and could try to relate the issues to their own lives. The social justice topics could help the students to become more critical thinkers and advocates of change. These are controversial topics at times and it is important that students are allowed to discuss and communicate their ideas in a positive and encouraging classroom. It is very important that the teacher builds an environment so that the students can feel like they can participate in conversations and feel confident that their ideas will be considered and acknowledged. At least these are some of the things that come to my mind when I was researching how social justice topics can be infused into mathematical learning. Mathematics can be dry and uninteresting at times, as I remember it, so this is a great way for students to use math to look at social justice problems and allows teachers to create cross-curricular material. Perhaps the teacher could consult with teachers that teach social issues to help enhance student learning and to make the two different classes more relatable. It would be interesting if a main project was created to count as a mark for both classes. Teacher collaborations could result in a more enriched learning experience for the students, teachers and possibly the parents. The students will also be able to understand the politics behind the topics which is important in order to make more conscious citizens. 
	There were a number of resources but my favourite is radicalmath.org. The website is created in April 2006 by Jonathan Osler who at the time was teaching at a school in the United States of America. His resources and others is mostly American based however they can be adapted with Canadian information. However, it may be still interesting for students to learn about America’s social injustice problems and relate it to Canada’s by looking at differences, similarities and possible strategies. This is a good way to show students that the issues occur around the world and not just in one country or region. The website is a good starting point for research since it lists a number of social injustice topics put under three broad categories: Economic and Social Issues (topics on many different social issues such as immigration, public health etc.), Financial Education (topics dealing with money), and Ethnomathematics (topics on a more cultural way to teach mathematics). I decided to focus on prisons and incarceration however I think all the topics are really interesting and are all worth exploring. Radicalmath.org also includes the pros and cons of infusing social justice issues into mathematical curricula. Some of the pros are to help students to “recognize the power of mathematics as an essential analytical tool to understand and potentially change the world, rather than merely regard math as a collection of disconnected rules to be memorized and regurgitated, engage in high-level thinking about big mathematical ideas, deepen their understanding of social and economic issues on local and global scales,”(2007, RadicalMath) etc. The problems that social justice infused lessons can face are “standardized testing, mandated curriculums, good math isn’t the same as good politics, good politics isn’t the same as good math [and] time”(2007, RadicalMath). That is, math is often very fixed in what can be taught because the students need to be able to write standard tests and the pressures of using certain text books instead of using different resources. I think that there will be people who will be or are against the idea of including topics of social justice into the math class. They could think that social justice does not have any place in mathematics and the only place it should be discussed is in the arts. But even the arts could be unable to teach all the social justice topics as well because more than likely they have a tight curriculum that they need to cover in order for their students to graduate. That is why I think if more classes taught social justice issues then that could help students learn more about the world around them. It would probably be a better way for students to create connections with what they are learning and the real world. It is also important to note that the questions in the text book can often be unrealistic and biased themselves so it would be a greater benefit for students to tackle real world problems more often than how many chocolate bars you can get for 10 dollars. Although this could be a good problem for students, perhaps it would be more relevant to have students to calculate how many staple foods a family of four can get with 100 dollars a month for example (even my example is probably skewed but I think it makes its point). Radicalmath.org is a great source for teachers and it includes many lessons on the different topics that could be used in many different classrooms. 























Social Justice Issue of Incarceration with Mathematics 

	Grade level:
	8
	Subject:
	Mathematics 
	Prepared by:
	Martha Walkowski



Topics: Fractions, rates, ratios, relationships, proportional reasoning and percents greater or equal to zero

	Overview & purpose
Why teach this lesson?
What do I want the students to know/do/understand?
What will be learned and why it is useful.

In this lesson students will be exposed to different ways of representing percentages, fractions, ratio and rates in order to understand them and to connect their use to real-life situations. The students in this lesson will be introduced to a social justice issue on incarceration rates, ratio and percentages in the United States of America and or Canada (Depending on whether the teacher wants the students to do research on Canada’s incarceration rates on their own). The student will be able to see mathematics in real world applications and will allow them to make connections using mathematics to compare and contrast differences in races and incarceration rates. This lesson is useful because it uses social justice issues to connect the mathematics to the student’s lives and allows students to explore the use of mathematics in other topics. 
	IRP PLO(s):

Specific Objectives:

NUMBER
A3 demonstrate an understanding of percents greater than or equal to 0%
[CN, PS, R, V]

A4 demonstrate an understanding of ratio and rate
[C, CN, V]

A5 solve problems that involve rates, ratios, and proportional reasoning
[C, CN, PS, R]

A6 demonstrate an understanding of multiplying and dividing positive fractions and mixed numbers,
concretely, pictorially, and symbolically
[C, CN, ME, PS]

A7 demonstrate an understanding of multiplication and division of integers, concretely, pictorially,
and symbolically
[C, CN, PS, R, V]

PATTERNS AND RELATIONS
Patterns

B1 graph and analyse two-variable linear relations
[C, ME, PS, R, T,V]

STATISTICS AND PROBABILITY
Data Analysis

D1 critique ways in which data is presented
[C, R, T, V]

Chance and Uncertainty

D2 solve problems involving the probability of independent events
[C, CN, PS, T]



	Formative Assessment:
Formative - For/As Learning: Assessment that informs my practice and determines where to go next. Think of “informing” you/students about learning.  Assessment that encourages students to reflect on their own learning. 
1. Group discussions
2. Think pair shares
3. Class discussion, 
4. Individual reflections
5. Individual work
6. Circle sharing
7. Anonymous sharing with sheets of paper

	Summative Assessment:
Assessment Of Learning: What will students do to demonstrate final understanding? Think of “summary” – or final demonstration of learning. Usually includes exams/term projects/quizzes/unit tests, etc.

1. Quizzes on mathematical topics from lessons (quiz on this lesson will occur at the beginning of lesson 3)
2. Research project in groups on a social justice issue with mathematics used on a topic of choice. (Occurs at the end of the unit but students can start to think about what topic they want to present)
3. Individual self reflections on topics learned in class (journal entries, the journal entry for this lesson will be due on a regular basis, see schedule)

	Differentiation: 
The teacher can modify for ELL, struggling learners by including a word bank for the students and allowing them to use technology and each other if they are having difficulty with activities. For students with other learning disabilities, they can be given oral descriptions of the activities and allowed to work with other students to come up with solutions. Students who have problems with reading and writing literacy are allowed to pass in readings and are encouraged to use other literacies such as audio recordings and videos to supplement their writing. They can do journal responses in video or audio form but ideally they need to include some writing so that they can practice it. The teacher does not have to be very critical on spelling and grammar but can point it out and make suggestions and strategies but not take marks off unless the problem is too often reoccurring. The teacher would need to explain why they took the marks off and try to help the student to come up with strategies to help avoid the mistakes again and again. Students who are second language learners of English can use their native language alongside English to help them to understand the questions and to help them write their answers. These students may be given more guidance to resources since translating may take time and these students are allowed to use translation programs to help them. The teacher will include videos links and images for students who are visually inclined to supplement worksheets. If students are unable to write quizzes the teacher can take the student aside and orally ask them for the answers to the questions. If students get easily stressed before a quiz the teacher can do relaxation techniques such as deep breathing before the quiz or allow certain students to go into another separate room with another teacher’s supervision to do the quiz.





	
	Teacher guide
	Student guide
	

	Opening/Pre-activity
(Housekeeping & Hook, links to learners lives)
	Time

40 minutes
	Housekeeping: The teacher will give out the unit hand outs including information on the summative assessments. The teacher will go over the summative assignments with the class. The teacher can answer questions if the students have any. 

Pre-activity: The teacher will review fractions and percents in the activity. The teacher will present a fraction problem on the board for the students to work on. The teacher will give the students 2 minutes to work individually to come up with an idea in how to solve it. After the teacher will allow the students to do a think-pair-share allowing them to discuss their ideas for about 5 minutes. The teacher will walk around the room helping students for clarification, prompts, suggestions, and listening to conversations to see how much students remember from grade 7. After the teacher can discuss what the answer is and then lead the students to the topic of social justice issues by asking if the question is a good representation of real-life. The teacher can allow students to do a group discussion with their table groups on whether the question is a good representation of real-life situations for 5 – 10 minutes. After the teacher can begin the class discussion and allow the student to share their opinions and or ideas with the class from each group (10 minutes maximum discussion time).
	Housekeeping: Students will help hand out the unit information along with the summative assessments and they will read out the assignments. Students will ask questions for clarification if they arise.

Pre-activity: The students will try to solve the fraction question on the board for the 2 minutes individually then they are allowed to work in pairs to solve the question in 5 minutes, allowing them to discuss with each other how they got their solution if they found it already, how they could solve the problem, what do they know and what are they looking for etc. The students will ask questions, discuss with each other and reflect on what they remember from grade 7. After the 5 minutes, the students will present their results, their ideas and methods in a class discussion. Then the students will be given the question if the question presented to them is a good representation of real-life. The students will discuss or 5-10minutes in their table groups and what they think and then they will present to the class in a student lead conversation. 
	Materials needed 
Standard mathematics textbook with fraction problems for grade 8 students (such as: Math Makes Sense 8 - Brown, Trevor
MathFocus 8 - Small, Marian
MathLinks 8 - McAskill, Bruce)
, overhead or projector, worksheets and unit handouts (class set plus extras), paper, writing utensils, computer access, internet, and a deck of cards. 

	Activities
(Engaging teaching strategies to introduce new concepts, different ways of representing concepts)

	25 minutes
	The teacher will hand out a work sheet that uses the examples of incarceration rates in Canada where the students will be allowed to work, using their prior knowledge, in their table groups and allow them to answer and solve questions. The teacher will circulate the room helping students if they need clarification, listening to conversations and evaluating what the students understand and what they do not understand. 
	The students will work together to solve the questions on the work sheet. They are allowed to use their technologies such as calculators, computer with access to internet etc. Students will work together but are required to write their own understandings on their own sheet. The teacher will tell the students to write and make notes and solutions for their own benefits in order to write their quizzes and their reflections. 
	Other Resources
(E.g. Web, books, etc.)
http://www.radicalmath.org/

http://www.sentencingproject.org/doc/publications/rd_stateratesofincbyraceandethnicity.pdf


	Assessment
(Assessment for Learning, As Learning, and Of Learning)
	
	The teacher will walk around the room listening to conversations, talking to students, prompting students with other questions, viewing student work, assessing understandings during think-pair-share activity, group discussions, and class discussions, looking for the students understandings of the mathematics behind the social justice topic and if they are thinking critically about social justice.  
	The students will think critically during their learning by doing the different activities and discussing in pairs, groups and as a class. The students will listen to other students, reflect on their own understanding and think about how mathematics is related to the topic of prison rates and ethnicities in the USA. The students will discuss, share, and analyze the information given. 
	

	Closure
(How will I close the lesson in a logical and meaningful way?)

	5 minutes











10 minutes
	The teacher will ask the students to look up the incarceration rates in Canada for different ethnicities and determine if there is a great difference like in the USA. The students are allowed to do a basic research using the internet.



The teacher will hand out cards from a deck with the number corresponding to the group the students will belong to and those students who have the same number as they do, they will be group members. 3-4 people will exist in a group. There will be about 7-8 groups in total for a class of 30 students. 


	The students will look up rates of incarceration for homework to decide if there is a difference in ethnicity like in the USA. The students can use the internet or other sources. They can work together in pairs if they wish.


The students will go into their groups and exchange contact information and possibly discuss what topic they could do their research on. The topic has to be involving the use of mathematics. 







	Additional Notes
Note that this lesson will continue with the worksheet from this lesson. 



Considerations/Adaptations/Extensions: How will I meet the needs of various learners?
	Considerations:
	Adaptations:
	Extensions:

	Depending on the strength of the students in mathematics, the teacher may start the worksheet with the class and allow the students after a few questions to work on the questions on their own (a regular class with many average students). If the class contains a very high proportion of gifted students then the teacher does not need to do the first few questions. For a class with a high proportion of weaker students, the teacher may do a few of the questions together with the class than have the students do the questions together as a class and then the last few questions in their table groups.






	The teacher can arrange students in groups such that students who have difficulty can be placed with students what do well or excel. The teacher will include videos links and images for students who are visually inclined in worksheets. Students who have difficulty writing or reading can do their logs in video or audio form but ideally they need to include some writing so that they can practice it. The teacher does not have to be very critical on spelling and grammar but can point it out and make suggestions and strategies but not take marks off unless the problem is too often reoccurring. The teacher would need to explain why they took the marks off and try to help the student to come up with strategies to help avoid the mistakes again and again. Students who are second language learners of English can use their native language alongside English to help them to understand the questions and to help them write their answers. These students may be given more guidance to resources since translating may take time and these students are allowed to use translation programs to help them.
	The teacher can include extension questions for student to think critically and could include students looking at incarceration rates in other countries and whether there seems to be a pattern for ethnicities in certain countries and why that may or may not be the case. The teacher could suggest that this is a possible research topic for the students if they wish to explore. The issue could be even extended to gender or social or economic backgrounds, etc. 



Reflection: What went well? What needs to be changed for next time? What did I observe about my students? What did I notice about my teaching? What needs to be considered for subsequent lessons on this topic?


Unit Plan: Infusing Social Justice Issues into Mathematics
Subject: Mathematics
Grade: 8 
Duration: 1-13 lessons (80 minute long lessons each)



	Desired Results

	Established Goals (PLO’s)

NUMBER
A3 demonstrate an understanding of percents greater than or equal to 0%
[CN, PS, R, V]

A4 demonstrate an understanding of ratio and rate
[C, CN, V]

A5 solve problems that involve rates, ratios, and proportional reasoning
[C, CN, PS, R]

A6 demonstrate an understanding of multiplying and dividing positive fractions and mixed numbers,
concretely, pictorially, and symbolically
[C, CN, ME, PS]

A7 demonstrate an understanding of multiplication and division of integers, concretely, pictorially,
and symbolically
[C, CN, PS, R, V]

PATTERNS AND RELATIONS
Patterns

B1 graph and analyse two-variable linear relations
[C, ME, PS, R, T,V]

STATISTICS AND PROBABILITY
Data Analysis

D1 critique ways in which data is presented
[C, R, T, V]

Chance and Uncertainty

D2 solve problems involving the probability of independent events
[C, CN, PS, T]


	Understandings
Students will understand that:
Mathematics is a tool to be used to identify different types of patterns, results, observations, to draw conclusions, etc. The students will understand that mathematics is applicable to many different situations and that it is used on a daily basis in life. They will understand that mathematics is not just straight memorization of facts but in fact has a deeper level in teaching and understanding in order to develop more conscious citizens. 

	Essential Questions
What kind of connections exists between mathematics, politics and social justice issues? What problems do different types of people face on a daily basis and what are the problems that society faces? Is there a solution to make everyone happy? 

	Students will know: 
Student will know because they will be using different types of social justice examples to help them understand how mathematics is used and will help them understand many would issues that are related to their lives and future lives. Students will be given information pertaining to the unit prior to the study and will be introduced to the idea of social justice issues in the classroom. The students will know that there is a lot of politics involved in mathematics as well and that things in life are not always clear. 
	Students will be able to: 
· Develop a number sense of going beyond memorizing but utilizing and understand numbers by performing task that are related to real-life experiences. 
· Developing a sense of identifying patterns by looking at concrete, visual or symbolic forms. Students will make connections between patterns that exist in the world through real-life problems. They will also be able to describe and work with numerical and non-numerical patterns.
· Develop an understanding of relationships between numbers and daily occurrences as well as understanding relationships between collecting and analyzing data in many different forms.
· Develop a spatial sense using different types of technologies and other materials to help them understand solving problems that involve 3-D and 2-D shapes.
· Develop as understanding that uncertainly always exists to some degree and should always be considered when interpreting data, making predictions and writing conclusions. 

	Mathematical Processes:
· Students will improve communication skills by listening, discussing, writing, reading, observing, and representing mathematical ideas. By doing so they will clarify and reinforce ideas and attitudes with the use of mathematical terminology. Communication will improve by making connections to concrete, pictorial, symbolic, verbal, written, and mental understandings of mathematical concepts. 
· Students will create connections with others through experiences in the classroom such as working together on projects or answering questions together. Students will also create connections from working with real-world problems or issues that involve the use of mathematics in useful, relevant and integrated ways such as using past experiences. 
· Students will improve mental mathematics and estimation skills that are essential to improve fluency in mathematics for developing efficiency, accuracy, and flexibility which will be a valuable tool for students to use in their daily lives.
· Students will improve their problem solving skills in order to help them overcome difficult and confusing situations that could occur in life. The problems will help students acquire the ability to solve and build conceptual depth and understanding of not just the mathematical principles but skills to approach problems that occur in real-life. 
· Students will improve their ability to reason and to use logical thinking to make sense of the world and to be able to justify it. 
· Students will improve their skills in the use of technology to help students understand and explore patterns, examine relationships, test and reject ideas and solve problems. 
· Students will improve their visualization skills by using visual images and visual reasoning to help them to understand numbers, spatial and measurement sense. 


	Assessment Evidence

	Formative 
8. The research log for the final group project for the unit. 
9. Group discussions
10. Think pair shares
11. Class discussion, 
12. Individual reflections
13. Individual work
14. Circle sharing
15. Anonymous sharing with sheets of paper


	Summative
4. Quizzes on mathematical topics from lessons
5. Research project in groups on a social justice issue with mathematics used on a topic of choice.
6. Individual self reflections on topics learned in class (journal entries)














Lessons in Unit Plan:
	Lesson  and Date
	Topics
	IRP Outcomes PLO
	Specific Lesson Outcomes SLO
	Activities 
	Materials and Resources
	Assessment

	1.
	Percentages, ratio and rate
	A3 demonstrate an understanding of percents greater than or equal to 0%
[CN, PS, R, V]

A4 demonstrate an understanding of ratio and rate
[C, CN, V]

	To demonstrate were percentages, ratio and rates are used in life, in this case in social justice issues.
	Standard ratio question given to students to solve and discuss. Students will follow up with a discussion to bias and possible problems with the question. The students will be allowed to work in pairs, in groups and as a class. The students will work on a worksheet that contains the social justice issue of incarceration rates in the United States. The students will look for and compare the rates to Canada’s incarceration rates for homework. 
	See lesson plan
	Formative
1. Group discussions
2. Think pair shares
3. Class discussion, 
4. Individual reflections
5. Individual work
6. Circle sharing
7. Anonymous sharing with sheets of paper


	2.
	Percentages, ratio and rate continued
	A3 demonstrate an understanding of percents greater than or equal to 0%
[CN, PS, R, V]

A4 demonstrate an understanding of ratio and rate
[C, CN, V]

	To demonstrate were percentages, ratio and rates are used in life, in this case in social justice issues.
	See lesson plan. The lesson will continue from last lesson on rates, ratios and percents.  The students will continue to work on the work sheet from last class or are handed a new package related to the first worksheet that is a continuation of the previous lesson. The teacher will talk about what the students found for incarceration rates in Canada and if any differences exist between USA and Canada.  The teacher will give sample problems for the students to do base on their found information. Students will work in pairs to solve the problems and then after a class discussion will occur.  
	See lesson plan
	Formative
1. Group discussions
2. Think pair shares
3. Class discussion, 
4. Individual reflections
5. Individual work
6. Circle sharing
7. Anonymous sharing with sheets of paper


	3.
	Ratio, rates and proportionality with problems 
	A5 solve problems that involve rates, ratios, and proportional reasoning
[C, CN, PS, R]

A6 demonstrate an understanding of multiplying and dividing positive fractions and mixed numbers,
concretely, pictorially, and symbolically
[C, CN, ME, PS]

	To demonstrate that rates, ratios and proportions are ways to solve questions and are good representations of information such as in social justice issues.
	See lesson plan. The quiz will take place at the beginning of class and will take 10-15minutes to complete. Students will hand in their journal entries either via the class website, email or in class. 
The teacher will give a question on incarceration rates in other countries and the students will compare the rates amongst each other. Students will solve the question in groups. The four corners activity will be used. After the students will share their results and explanations with the rest of the class for the patterns or differences they see. The problems will deal with proportionality of people in different countries.
	See lesson plan
	Formative
1. Group discussions
2. Think pair shares
3. Class discussion, 
4. Individual reflections
5. Individual work
6. Circle sharing
7. Anonymous sharing with sheets of paper
Summative
1. Quizzes on mathematical topics from lessons 1 and 2
2. Individual self reflections on topics learned in class (journal entries on lesson 1 and 2)


	4.
	Ratio, rates and proportionality with problems continued
	A5 solve problems that involve rates, ratios, and proportional reasoning
[C, CN, PS, R]

A6 demonstrate an understanding of multiplying and dividing positive fractions and mixed numbers,
concretely, pictorially, and symbolically
[C, CN, ME, PS]

	To demonstrate that rates, ratios and proportions are ways to solve questions and are good representations of information such as in social justice issues.
	See lesson plan.
The students will continue doing the questions from last day in their groups and will discuss possible strategies to combat these incarceration rates and other racial issue problems. The students will have the opportunity to come up with their own questions and understandings based on what they learned so far in class. 
	See lesson plan
	Formative
1. Group discussions
2. Think pair shares
3. Class discussion, 
4. Individual reflections
5. Individual work
6. Circle sharing
7. Anonymous sharing with sheets of paper


	5.
	Multiplication, division and representing information in different ways
	A6 demonstrate an understanding of multiplying and dividing positive fractions and mixed numbers,
concretely, pictorially, and symbolically
[C, CN, ME, PS]

A7 demonstrate an understanding of multiplication and division of integers, concretely, pictorially,
and symbolically
[C, CN, PS, R, V]

	To demonstrate that multiplication and division are important in rate, ratios, proportions and percentages and that they can be represented in different ways. 
	See lesson plan.
The quiz will take place at the beginning of class and will take 10-15minutes to complete. Students will hand in their journal entries either via the class website, email or in class. The students will do activities together to come up with different ways to present the information from the previous classes in a pictograph, diagram, etc. They will explore different ways to present information. They will manipulate information found by using multiplication and division skills as well as others.  They will work in pairs. 
	See lesson plan
	Formative
1. Group discussions
2. Think pair shares
3. Class discussion, 
4. Individual reflections
5. Individual work
6. Circle sharing
7. Anonymous sharing with sheets of paper
Summative
1. Quizzes on mathematical topics from lessons 3 and 4
2. Individual self reflections on topics learned in class (journal entries on lesson 3 and 4)


	6.
	Multiplication, division and representing information in different ways
	A6 demonstrate an understanding of multiplying and dividing positive fractions and mixed numbers,
concretely, pictorially, and symbolically
[C, CN, ME, PS]

A7 demonstrate an understanding of multiplication and division of integers, concretely, pictorially,
and symbolically
[C, CN, PS, R, V]

	To demonstrate that multiplication and division are important in rate, ratios, proportions and percentages and that they can be represented in different ways.
	See lesson plan.
Students will continue to work on their project of presenting information found from their own research and for working with class material to present the information pictorially, symbolically, etc. Students will work in pairs and present their visual at the end of the class to two other pairs in groups of 6 people. 
	See lesson plan
	Formative
1. Group discussions
2. Think pair shares
3. Class discussion, 
4. Individual reflections
5. Individual work
6. Circle sharing
7. Anonymous sharing with sheets of paper


	7.
	Graphing relationships
	B1 graph and analyse two-variable linear relations
[C, ME, PS, R, T,V]

	To demonstrate that ratios, rates, proportions can be graphed. 
	See lesson plan.
The quiz will take place at the beginning of class and will take 10-15minutes to complete. Students will hand in their journal entries either via the class website, email or in class. The students will do questions to come up with ways to present the rates and percentages in graphic form by creating an equation to help represent relationships and differences between genders, race, and countries and so on. Students will work in different pairs from the last lessons. 
	See lesson plan
	Formative
1. Group discussions
2. Think pair shares
3. Class discussion, 
4. Individual reflections
5. Individual work
6. Circle sharing
7. Anonymous sharing with sheets of paper
Summative
1. Quizzes on mathematical topics from lessons 5 and 6
2. Individual self reflections on topics learned in class (journal entries on lesson 5 and 6)


	8.
	Graphing relationships
	B1 graph and analyse two-variable linear relations
[C, ME, PS, R, T,V]

	To demonstrate that ratios, rates, proportions can be graphed.
	See lesson plan. The students will continue to work on the activity from last day and present their equations and graphs in pairs to the class in a five minute presentation.
	See lesson plan
	Formative
1. Group discussions
2. Think pair shares
3. Class discussion, 
4. Individual reflections
5. Individual work
6. Circle sharing
7. Anonymous sharing with sheets of paper


	9.
	Project Work Period
	A3 demonstrate an understanding of percents greater than or equal to 0%
[CN, PS, R, V]

A4 demonstrate an understanding of ratio and rate
[C, CN, V]

A5 solve problems that involve rates, ratios, and proportional reasoning
[C, CN, PS, R]

A6 demonstrate an understanding of multiplying and dividing positive fractions and mixed numbers,
concretely, pictorially, and symbolically
[C, CN, ME, PS]

A7 demonstrate an understanding of multiplication and division of integers, concretely, pictorially,
and symbolically
[C, CN, PS, R, V]

B1 graph and analyse two-variable linear relations
[C, ME, PS, R, T,V]


D1 critique ways in which data is presented
[C, R, T, V]

D2 solve problems involving the probability of independent events
[C, CN, PS, T]


	To allow students to explore the use of mathematics in social justice issues and their relationships. 
	Students go to the computer laboratory /library to work on project.
The quiz will take place at the beginning of class and will take 10-15minutes to complete. Students will hand in their journal entries either via the class website, email or in class.
	See lesson plan
	Formative
1. The research log for the final group project for the unit. 
2. Group discussions
3. Think pair shares
4. Individual reflections
5. Individual work

Summative
1. Quizzes on mathematical topics from lessons 7 and 8
2. Individual self reflections on topics learned in class (journal entries on lesson 7 and 8)
3. Research project in groups on a social justice issue with mathematics used on a topic of choice.



	10.
	Project Work Period
	A3 demonstrate an understanding of percents greater than or equal to 0%
[CN, PS, R, V]

A4 demonstrate an understanding of ratio and rate
[C, CN, V]

A5 solve problems that involve rates, ratios, and proportional reasoning
[C, CN, PS, R]

A6 demonstrate an understanding of multiplying and dividing positive fractions and mixed numbers,
concretely, pictorially, and symbolically
[C, CN, ME, PS]

A7 demonstrate an understanding of multiplication and division of integers, concretely, pictorially,
and symbolically
[C, CN, PS, R, V]

B1 graph and analyse two-variable linear relations
[C, ME, PS, R, T,V]


D1 critique ways in which data is presented
[C, R, T, V]

D2 solve problems involving the probability of independent events
[C, CN, PS, T]

	To allow students to explore the use of mathematics in social justice issues and their relationships.
	Students go to the computer laboratory/library to work on project
	See lesson plan
	Formative
1. The research log for the final group project for the unit. 
2. Group discussions
3. Think pair shares
4. Individual reflections
5. Individual work
Summative
1. Research project in groups on a social justice issue with mathematics used on a topic of choice.


	11.
	Project Work period or Presentation Time
	A3 demonstrate an understanding of percents greater than or equal to 0%
[CN, PS, R, V]

A4 demonstrate an understanding of ratio and rate
[C, CN, V]

A5 solve problems that involve rates, ratios, and proportional reasoning
[C, CN, PS, R]

A6 demonstrate an understanding of multiplying and dividing positive fractions and mixed numbers,
concretely, pictorially, and symbolically
[C, CN, ME, PS]

A7 demonstrate an understanding of multiplication and division of integers, concretely, pictorially,
and symbolically
[C, CN, PS, R, V]

B1 graph and analyse two-variable linear relations
[C, ME, PS, R, T,V]


D1 critique ways in which data is presented
[C, R, T, V]

D2 solve problems involving the probability of independent events
[C, CN, PS, T]

	To allow students to share knowledge gained during the research portion and to understand that mathematics is important in social justice issues. 
	Student presentations or students go to the computer laboratory/library to work on project
	See lesson plan
	Formative
1. The research log for the final group project for the unit. 
2. Group discussions
3. Think pair shares
4. Class discussion, 
5. Individual reflections
6. Individual work
Summative
1. Research project in groups on a social justice issue with mathematics used on a topic of choice.


	12.
	Presentation Time
	A3 demonstrate an understanding of percents greater than or equal to 0%
[CN, PS, R, V]

A4 demonstrate an understanding of ratio and rate
[C, CN, V]

A5 solve problems that involve rates, ratios, and proportional reasoning
[C, CN, PS, R]

A6 demonstrate an understanding of multiplying and dividing positive fractions and mixed numbers,
concretely, pictorially, and symbolically
[C, CN, ME, PS]

A7 demonstrate an understanding of multiplication and division of integers, concretely, pictorially,
and symbolically
[C, CN, PS, R, V]

B1 graph and analyse two-variable linear relations
[C, ME, PS, R, T,V]


D1 critique ways in which data is presented
[C, R, T, V]

D2 solve problems involving the probability of independent events
[C, CN, PS, T]

	To allow students to share knowledge gained during the research portion and to understand that mathematics is important in social justice issues.
	Student Presentations
	See lesson plan
	Formative
1. The research log for the final group project for the unit. 
2. Group discussions
3. Think pair shares
4. Class discussion, 
5. Individual reflections
6. Individual work
Summative
1. Research project in groups on a social justice issue with mathematics used on a topic of choice.
2. Individual self reflections on topics learned in class (journal entries on overall what was learned during presentations or project work or over the course of the unit, the final thoughts)

	13.
	Presentation Time
	A3 demonstrate an understanding of percents greater than or equal to 0%
[CN, PS, R, V]

A4 demonstrate an understanding of ratio and rate
[C, CN, V]

A5 solve problems that involve rates, ratios, and proportional reasoning
[C, CN, PS, R]

A6 demonstrate an understanding of multiplying and dividing positive fractions and mixed numbers,
concretely, pictorially, and symbolically
[C, CN, ME, PS]

A7 demonstrate an understanding of multiplication and division of integers, concretely, pictorially,
and symbolically
[C, CN, PS, R, V]

B1 graph and analyse two-variable linear relations
[C, ME, PS, R, T,V]


D1 critique ways in which data is presented
[C, R, T, V]

D2 solve problems involving the probability of independent events
[C, CN, PS, T]

	To allow students to share knowledge gained during the research portion and to understand that mathematics is important in social justice issues.
	See lesson plan
	See lesson plan
	Formative
7. The research log for the final group project for the unit. 
8. Group discussions
9. Think pair shares
10. Class discussion, 
11. Individual reflections
12. Individual work
Summative
3. Research project in groups on a social justice issue with mathematics used on a topic of choice.
Individual self reflections on topics learned in class (journal entries on overall what was learned during presentations or project work or over the course of the unit, the final thoughts)








































Worksheet/Handout 


Lesson 1: Percentages, ratio and rate with incarceration 
Date:                                                                                                                                                  Ms. Walkowski
Name:                                                                                                                                                Grade 8 Mathematics


Below is the racial and ethnic rate for incarceration in the United States given from a report in 2007. Find the racial and ethnic group rate per person and write it in the “the rate per person column. Show your work below the table.

 Table 1 Incarceration rates of racial/ethnic group per 100,000 people and the rate per person
	Racial and Ethnic Group
	Rate per 100,000
	The rate per person

	White
	412
	

	Black
	2, 290
	

	Hispanic
	742
	




White:






Black:







Hispanic: 














Now you will need to find the percentage. Find the percentage for the respective ethnic/racial group showing all work below the table. Fill in the table once you found the percents. 
 (Hint: You will need to use the values from table 1)

Table 2: Incarceration rates of racial/ethnic group per 100,000 people and percentage
	Racial and Ethnic Group
	Rate per 100,000
	Percentage (%)

	White
	412
	

	Black
	2, 290
	

	Hispanic
	742
	




White:









Black:









Hispanic:









What do you notice with the percents? Compare the different ethnicities/racial groups by looking at the percentages you found. Explain your reasoning. 














Look at the rate per 10000 people in table 1. Which is a better way of representing the differences in incarceration rates? 










What do you think is going on? Why do you think the data is representing when it categorizes people by race/ethnicity? What possible biases or misinterpretations could occur if you view this data? Think critically and explain your thinking. 





































Now let’s look at the prison and jail incarceration rates in 2005 with a rate of incarceration per 100,000 people per state or district. 

Table 3: Incarceration rates per 100,000 people per state or district
	State
	White
	Black
	Hispanic
	State
	White
	Black
	Hispanic

	Alabama
	542
	1916
	/
	Missouri
	487
	2556
	587

	Alaska
	500
	2163
	380
	Montana
	433
	3569
	846

	Arizona
	590
	3294
	1075
	Nebraska
	290
	2418
	739

	Arkansas
	478
	1846
	288
	Nevada
	627
	2916
	621

	California
	460
	2992
	782
	New Hampshire
	289
	2666
	1063

	Colorado
	525
	3491
	1042
	New Jersey
	190
	2352
	630

	Connecticut
	211
	2532
	1401
	New York
	174
	1627
	778

	Delaware
	396
	2517
	683
	North Carolina
	320
	1727
	/

	District of Columbia
	56
	1065
	267
	North Dakota
	267
	2683
	848

	Florida
	588
	2615
	382
	Ohio
	344
	2196
	613

	Georgia
	623
	2068
	576
	Oklahoma
	740
	3252
	832

	Hawaii
	453
	851
	185
	Oregon
	502
	2930
	573

	Idaho
	675
	2869
	1654
	Pennsylvania
	305
	2792
	1714

	Illinois
	223
	2020
	415
	Rhode Island
	191
	1838
	631

	Indiana
	463
	2526
	579
	South Carolina
	415
	1856
	476

	Iowa
	309
	4200
	764
	South Dakota
	470
	4710
	/

	Kansas
	443
	3096
	/
	Tennessee
	487
	2006
	561

	Kentucky
	561
	2793
	757
	Texas
	667
	3162
	820

	Louisiana
	523
	2452
	244
	Utah
	392
	3588
	838

	Maine
	262
	1992
	/
	Vermont
	304
	3797
	/

	Maryland
	288
	1579
	/
	Virginia
	396
	2331
	487

	Massachusetts
	201
	1635
	1229
	Washington
	393
	2522
	527

	Michigan
	412
	2262
	397
	West Virginia
	392
	2188
	211

	Minnesota
	212
	1937
	/
	Wisconsin
	415
	4416
	/

	Mississippi
	503
	1742
	611
	National Average
	412
	2290
	742


* Incarceration rates based on data from the Bureau of Justice Statistics, Prison and Jail
Inmates at Midyear 2005. New Mexico and Wyoming have been excluded due to lack of data
on race and ethnicity.



What do you notice about the table? Can you identify some sort of pattern? Why do you think some states do not have any information on incarceration rates for Hispanics?








What types of conclusions can be drawn by just looking at the table 3. Do you think information is missing? 

 Why do you think they do not include other ethnic/races in the table? Is it possible to interpret the tables to think that those are the only three races in the USA that commit crimes? Explain. 
















Now you will calculate the ratios of the states with the highest incarceration rates for Black-to-White using the information from table 3. Show work below the table, fill in the table and round the answer to 1 decimal space.

Table 4: Highest States with Black-to-White Ratio
	State
	Black-to-White Ratio

	Iowa
	

	Vermont
	

	New Jersey
	

	Connecticut
	

	Wisconsin
	



Iowa:




Vermont:




New Jersey:




Connecticut:





Wisconsin:
What do you notice with the ratios? Look at a map of the USA and analyze the location of the different states. Is there a pattern to where they are located, yes or no? Explain. 







Now you will calculate the ratios of the states with the lowest incarceration rates for Black-to-White using the information from table 3. Show work below the table, fill in the table and round the answer to 1 decimal space.


Table 5: Lowest States with Black-to-White Ratio
	State
	Black-to-White Ratio

	Hawaii
	

	Georgia
	

	Mississippi
	

	Alabama
	

	Arkansas
	



Hawaii:




Georgia:




Mississippi:



Alabama:





Arkansas:





What do you notice with the ratios? Look at a map of the USA and analyze the location of the different states. Is there a pattern to where they are located, yes or no? Explain. 


Now compare table 4 and 5. Do these different ratios (lowest versus highest) show a difference in the way race/ethnicity is viewed in the state? Explain. 






Why might there be a difference in incarceration rates between states? Give 3 possible reasons? 

1.








2.








3.



The ratio for Arkansas (black to white) can be presented as 1846/478, write this fraction in two other ways. 




HOMEWORK: 
For next class, look up the incarceration rates in Canada. Do you think there might be a possible problem with ethnicity/racial views in Canada too? What do you think is going on? Is there a difference between the USA and Canada on this issue? Be prepared to discuss your findings. 










Lesson 1: Percentages, ratio and rate with incarceration ANSWER KEY
Date:                                                                                                                Ms. Walkowski                                                                                                                                 
Name:                                                                                                              Grade 8 Mathematics


Below is the racial and ethnic rate for incarceration in the United States given from a report in 2007. Find the racial and ethnic group rate per person and write it in the “the rate per person column. Show your work below the table.

 Table 1 Incarceration rates of racial/ethnic group per 100,000 people and the rate per person
	Racial and Ethnic Group
	Rate per 100,000
	The rate per person

	White
	412
	0.00412

	Black
	2, 290
	0.0299

	Hispanic
	742
	0.00742




White:

412/100000 = 0.00412




Black:

2290/100000 = 0.0299



Hispanic: 


742/100000 = 0.00742


Now you will need to find the percentage. Find the percentage for the respective ethnic/racial group showing all work below the table. Fill in the table once you found the percents. (Hint: You will need to use the values from table 1). 

Table 2: Incarceration rates of racial/ethnic group per 100,000 people and percentage
	Racial and Ethnic Group
	Rate per 100,000
	Percentage (%)

	White
	412
	0.412 %

	Black
	2, 290
	2.99 %

	Hispanic
	742
	0.742 %




White:

0.00412 * 100 % = 0.412%







Black:

0.0299 * 100% = 2.99 %







Hispanic:

0.00742* 100% = 0.742% 







What do you notice with the percents? Compare the different ethnicities/racial groups by looking at the percentages you found. Explain your reasoning. 

The student should notice that the percentage is highest for Black and the lowest for White. The student will explain what they see and how they interpret the percentages. The overall percentage for incarceration is low if you think about a national scale but it is interesting that certain races/ethnicities are imprisoned more often than others. Of all the 2.3% African Americans that are incarcerated only 0.4% whites are and 0.7% are Hispanics. 












Look at the rate per 10000 people in table 1. Which is a better way of representing the differences in incarceration rates? 

This will be depended on the student’s preference but they both show the same differences in racial/ethnicity incarceration rates. 









What do you think is going on? Why do you think the data is representing when it categorizes people by race/ethnicity? What possible biases or misinterpretations could occur if you view this data? Think critically and explain your thinking. 

Students can have a variety of answers here. I would like to test this question and see what students come up with and what their reasoning is. The general trend should be that there is a big difference between black and white incarceration rates and that the data does not show the reasons why this might be happening. The students can also suggest that it might seem that a certain race is “better behaved” than another when it comes to breaking the laws which I can go ask the students: Who made these laws? Could there be biases in the interpretations of the laws? Etc. 




Now let’s look at the prison and jail incarceration rates in 2005 with a rate of incarceration per 100,000 people per state or district. 

Table 3: Incarceration rates per 100,000 people per state or district
	State
	White
	Black
	Hispanic
	State
	White
	Black
	Hispanic

	Alabama
	542
	1916
	/
	Missouri
	487
	2556
	587

	Alaska
	500
	2163
	380
	Montana
	433
	3569
	846

	Arizona
	590
	3294
	1075
	Nebraska
	290
	2418
	739

	Arkansas
	478
	1846
	288
	Nevada
	627
	2916
	621

	California
	460
	2992
	782
	New Hampshire
	289
	2666
	1063

	Colorado
	525
	3491
	1042
	New Jersey
	190
	2352
	630

	Connecticut
	211
	2532
	1401
	New York
	174
	1627
	778

	Delaware
	396
	2517
	683
	North Carolina
	320
	1727
	/

	District of Columbia
	56
	1065
	267
	North Dakota
	267
	2683
	848

	Florida
	588
	2615
	382
	Ohio
	344
	2196
	613

	Georgia
	623
	2068
	576
	Oklahoma
	740
	3252
	832

	Hawaii
	453
	851
	185
	Oregon
	502
	2930
	573

	Idaho
	675
	2869
	1654
	Pennsylvania
	305
	2792
	1714

	Illinois
	223
	2020
	415
	Rhode Island
	191
	1838
	631

	Indiana
	463
	2526
	579
	South Carolina
	415
	1856
	476

	Iowa
	309
	4200
	764
	South Dakota
	470
	4710
	/

	Kansas
	443
	3096
	/
	Tennessee
	487
	2006
	561

	Kentucky
	561
	2793
	757
	Texas
	667
	3162
	820

	Louisiana
	523
	2452
	244
	Utah
	392
	3588
	838

	Maine
	262
	1992
	/
	Vermont
	304
	3797
	/

	Maryland
	288
	1579
	/
	Virginia
	396
	2331
	487

	Massachusetts
	201
	1635
	1229
	Washington
	393
	2522
	527

	Michigan
	412
	2262
	397
	West Virginia
	392
	2188
	211

	Minnesota
	212
	1937
	/
	Wisconsin
	415
	4416
	/

	Mississippi
	503
	1742
	611
	National Average
	412
	2290
	742


* Incarceration rates based on data from the Bureau of Justice Statistics, Prison and Jail
Inmates at Midyear 2005. New Mexico and Wyoming have been excluded due to lack of data
on race and ethnicity.



What do you notice about the table? Can you identify some sort of pattern? Why do you think some states do not have any information on incarceration rates for Hispanics?
Students can be encouraged to use highlighters to answer these questions to highlight which states had the highest incarceration rates for the different races and which had the lowest. Two or more highlighters can be used to answer this question.  The students should notice that certain states have higher rates for black then white and that the nation average even suggests this. The students can make suggestions to why certain states do not include Hispanics (ex. few Hispanics live in the state etc.) 







What types of conclusions can be drawn by just looking at the table 3. Do you think information is missing? 
Students should state that there is a higher incarceration rate for blacks than for other races/ethnicities. The students can suggest many different things that might be missing but one of which can be that other races/ethnicities are not included (such as Asian, aboriginal, etc.) 

 Why do you think they do not include other ethnic/races in the table? Is it possible to interpret the tables to think that those are the only three races in the USA that commit crimes? Explain. 

The students will come up with different types of answers to why there rates of incarcerations are not included. One of which could be because they have such insignificantly smaller rates than these three main ones in from the study. The study could be focussing on showing incarceration rates of African Americans to show that there is a great issue here (obviously is) and that there should be a change in the way laws are made, etc. 



Now you will calculate the ratios of the states with the highest incarceration rates for Black-to-White using the information from table 3. Show work below the table, fill in the table and round the answer to 1 decimal space. 

Table 4: Highest States with Black-to-White Ratio
	State
	Black-to-White Ratio

	Iowa
	13.6

	Vermont
	12.5

	New Jersey
	12.4

	Connecticut
	12.0

	Wisconsin
	10.6



Iowa:

Black incarceration rates per 100000 people/White incarceration rates per 100000 people = 4200/309 = 13.5922... ≈ 13.6


Vermont:

Black/White = 3797/304 = 12.4901... ≈ 12.5




New Jersey:

2352/190 = 12.3789... ≈ 12.4


Connecticut:

2532/211= 12.0

Wisconsin:

4416/415= 10.64...≈ 10.6





What do you notice with the ratios? Look at a map of the USA and analyze the location of the different states. Is there a pattern to where they are located, yes or no? Explain. 

The students should notice that Iowa has the highest incarceration ratio when comparing black to white and that all these states have a high incarceration ratio. Students will look at the map of the United States and think of reasons why there might be this big difference exist. They can use their personal technologies to look at each state as well, such as populations, geographic, etc.  They should notice that most of these states are in north-east of the country. 





Now you will calculate the ratios of the states with the lowest incarceration rates for Black-to-White using the information from table 3. Show work below the table, fill in the table and round the answer to 1 decimal space.
Table 5: Lowest States with Black-to-White Ratio
	State
	Black-to-White Ratio

	Hawaii
	1.9

	Georgia
	3.3

	Mississippi
	3.5

	Alabama
	3.5

	Arkansas
	3.9



Hawaii:

Black incarceration rates per 100000 people/White incarceration rates per 100000 people = 851/453 = 1.878... ≈ 1.9



Georgia: 

Black/ White = 2068/623 = 3.319...≈ 3.3

Mississippi:

1742/503 = 3.463... ≈ 3.5


Alabama:

1916/542 = 3.535... ≈ 3.5

Arkansas: 

1846/478= 3.8619... ≈ 3.9

What do you notice with the ratios? Look at a map of the USA and analyze the location of the different states. Is there a pattern to where they are located, yes or no? Explain. 

The students should notice that Hawaii has the lowest ration of black to white. By looking at the map of the US they should notice that the four other states (Georgia, Mississippi, Alabama, and Arkansas) are all in close approximation to each other and are all located in south-eastern USA. The students should come up with reasons why these states have a lower ratio between the two races/ethnicities. There are many different possibilities. 










Now compare table 4 and 5. Do these different ratios (lowest versus highest) show a difference in the way race/ethnicity is viewed in the state? Explain.  

The students can come up with their own ideas or use the internet to come up with possible reasons. They should suggest that there might be possible biases or other factors. 




Why might there be a difference in incarceration rates between states? Give 3 possible reasons?  Note that there are many possible reasons and the students can explore them. 

1. Poverty



2. Unfair laws 



3. Differences in Education between the two races/ethnicities






The ratio for Arkansas (black to white) can be presented as 1846/478, write this fraction in two other ways. 
The two other ways are:  1846 to 478 and 1846:478. 


HOMEWORK: 
For next class, look up the incarceration rates in Canada. Do you think there might be a possible problem with ethnicity/racial views in Canada too? What do you think is going on? Is there a difference between the USA and Canada on this issue? Be prepared to discuss your findings. 







































Mathematics 8: Summative Piece: Social Justice Project

In our lives be are faced with situations that seem normal but sometimes they can be highly questionable. Social justice issues occur around us all the time and they occur not only at the local level but also the global level.  Mathematics can be used to understand these issues in society. In this group project (3 - 4 students) you will use what you learned in class to find more information about a social justice topic of your choice. You can use the examples we did in class and do further researches on them or you could find a topic that we did not talk about in class. The topic must be relatable to mathematics and use mathematical concepts. As students, you must ensure this occurs in your topic and that you can decide how mathematics is related to the issue. You will be doing a 15 minute presentation on your findings with 5 minutes of discussion time with the class. You can present the information you found in any way you want, such as, a skit, a story, a video, an image, a drawing, powerpoint, a game, a news paper article etc. Remember that you will be presenting your information orally as well! Groups will be chosen randomly. 

You will need to follow answer the questions and include the following information: 
· What is your social justice topic?
· Show some sample calculations using the numbers from the statistics to calculate rates, percentages, ratios or proportions
· Represent the mathematical information pictorially such as in a graph
· You may want to graph a linear relationship
· Discuss why your social justice topic is important by using your calculations, statistical information and pictorial representations. 
· Critique your research: What kind of biases could exist in your found information? Is it a complete representation of what is going on? Explain. 

You will keep a research log to help you to do research and find connections with your research. You will hand in this research log for completion marks (the log does not need a lot of detail but more detail will likely help you in your project work). Logs can be rough but I need to be able to read them. In the log, information you will keep includes: the source, its citation,  how it is relevant to your topic, what do you think is interesting about it, what information it presents, any possible biases, and any other thoughts or comments you may have. You will also hand in a reference sheet (also for completion marks) with all your references that you used during the course of the research. Be sure to have all your citations in APA format.

You will have time to work on your project in lesson 9-10 (may include lesson 11) but it is highly advisable that you start the project earlier and as we go through the unit. 

The goal of this project is for you to become more aware of social justice issues that we face in society by using mathematics. By doing this project you will improve your communication, organization, listening, researching, critically thinking, observation skills and many more. 

Topics include but are not limited to: prisons (racial profiling and death penalty), poverty (minimum/living wage, sweatshops), housing (gentrification and homeownership), war (defense budgets and military recruiting), public health (AIDs, asthma, health insurance, diabetes, and smoking), educational access (funding, testing, and achievement gaps), environment (pollution, hunger, food and water resources), welfare (TANF), and immigration.

Rubric:
Presentation and Research
	
	Level 1
	Level 2
	Level 3
	Level 4

	Social Justice Topic Overview 
(     /4)
	Students present a minimal overview of the social justice issue. Maybe unclear exactly what the social justice issue is. Presentation lasts only 5 minutes or less
	Students present a limited overview of the social justice issue which may be clear but very little work was obviously put into it. Presentation last 5- 10 minutes.
	Students present an adequate overview of the topic which is clear and organized. The students present with a good amount of effort obviously put in with the presentation lasting 10-15 minutes. 
	Students present an excellent overview of the topic which is clear, organized and expand on their found information. The students put in a lot of effort into the project with the presentation lasting 10-15 minutes. 

	Uses Mathematics to illustrate Social Justice Issue
(     /4)

	Students poorly or do not use any mathematics to explain the importance of the social justice issue. 
	Students use limited mathematics in the explanation of the importance of the social justice issue. Only shows one or two examples.  
	Students adequately use mathematics to explain the importance of their social justice issue. Shows three to four examples.
	Students excel at using mathematics to explain the importance of their social justice issue. Shows five or more examples. 

	Shows sample calculations for rates, percentages, ratios or proportions
(     /4)
	Students show work with all the questions with wrong answers but students explain their reasoning to some degree. 
	Students show work with most of the calculations right (2 at most are wrong) with good explanation of reasoning. 
	Students show work with at most 1 calculation wrong with good explanation of reasoning.
	Students show work with all the calculations correct with good explanation of reasoning. 

	Represent the mathematical information pictorially 
(     /4)

	Represents the information found pictorially with minimal understanding and may be confused.
	Represents information found pictorially with limited understanding, that some of the information is missing.
	Represents information found pictorially adequately with all the information necessary to illustrate it. 
	Represents information in great detail pictorially and includes explanations and all the information to illustrate it.

	Your Point of View


(     /4)
	Explains why they chose their topic and its technology with very little reference to their research, what they learned in class and their own group work. (5-10% of their found information). 






	Explains why they chose their topic and its technology with reference to some of their found research, what they learned in class and their own group work.
(20-40% of their found information) 






	Explains why they chose the topic and its technology with relevance to found research, what they learned in class and what they learned through their own groups with adequate detail (50-60%) (Includes more than one example, idea, found source, opinions found etc.) 


	Explains why they chose the topic with relevance to found research, what they learned in class and what they learned through their own group work in great detail (70- 100%) (Includes more than one example, idea, found source, opinion found etc.)




	Collaboration

(      /4)
	Minimal group dynamic apparent (Presentation controlled by one person and other members are passive, they don’t take initiative).
	Little group dynamic apparent (two group members are participating in presentation while the others are passive and do not participate).
	Good group dynamic apparent (three of the members of the groups participated in the presentation). 
	Excellent group dynamic apparent (all the members in the group participated in presentation with enthusiasm) 

	Number of Resources
(      /4)
	Does not use any sources to expand understanding
	Uses 1-2 resources to expand understanding
	Uses 3-4 resources to expand understanding
	Uses 5 or more resources to expand understanding

	
	
	Level 1
	Level 2
	Level 3

	Resource Page APA style
(      /2)
	
	Resource page not included
	Resource page included but with improper citation (2 or more mistakes)
	Resource page included with proper citation (at most 1 mistake)

	
	
	
	
	Level 1 (completion) 

	Research Log
	
	
	
	Handed in and complete. Has all or most sources logged and has some or most explanations included 


Total:              /31















Personal Journal (Individual)

You will be required to keep a log of what you learned in each class. The log is short and can be in journal form, an audio recording or video recording. The journal form is a paragraph a lesson (10-20 sentences). The audio recording or video will be 5 minutes long.
 In your log you will explain anything you learned in the class and will include the following:
· What mathematical concepts were learned 
· Any connections to real-life
· Difficulties you had with the lesson 
· What your understanding is
· What do you find interesting
You can include any further investigations you did or any burning questions you still want answered or explored. 
This is a chance to reflect on your learning. You will be marked on whether the journal is complete by answering all the bullets above or attempting to answer them. The more detailed the better. I just want to see what you attainted and where your misunderstandings exist. You will not be marked on whether you have the correct answer right but your attempt to understand and reflect on your learning. But your thoughts have to be relevant to what you learned not something that is unrelated to the topics such as you went to the mall and ate ice cream. 
The journals due dates are listed below and can be handed in either sent online to me or it can be printed or given to me on a USB stick if it is not in a physical journal. Remember that this is a short reflection on your learning. Please do not go over the limit. 

	Journal Due Date
	Journal entries on these Lessons Due

	Lesson 3
	Lesson 1 and 2

	Lesson 5
	Lesson 3 and 4

	Lesson 7
	Lesson 5 and 6

	Lesson 9
	Lesson 7 and 8






















Student Lesson Unit Outline for Mathematics Unit on Percents, Fractions, Rates, Proportions


	Lesson
	BC curriculum Objectives
	Topic
	Things due

	1. 
	A3 demonstrate an understanding of percents greater than or equal to 0%
[CN, PS, R, V]

A4 demonstrate an understanding of ratio and rate
[C, CN, V]

	Percentages, ratio and rate
	

	2.
	Same as Lesson 1

	Percentages, ratio and rate continued
	

	3.
	A5 solve problems that involve rates, ratios, and proportional reasoning
[C, CN, PS, R]

A6 demonstrate an understanding of multiplying and dividing positive fractions and mixed numbers,
concretely, pictorially, and symbolically
[C, CN, ME, PS]

	Ratio, rates and proportionality with problems 
	Quiz 1 ( on Lesson 1 and 2)
Journal due ( on Lesson 1 and 2)

	4.
	Same as Lesson 3

	Ratio, rates and proportionality with problems continued
	

	5.
	A6 demonstrate an understanding of multiplying and dividing positive fractions and mixed numbers,
concretely, pictorially, and symbolically
[C, CN, ME, PS]

A7 demonstrate an understanding of multiplication and division of integers, concretely, pictorially,
and symbolically
[C, CN, PS, R, V]

	Multiplication, division and representing information in different ways
	Quiz 2 ( on Lesson 3 and 4)
Journal due ( on Lesson 3 and 4)

	6.
	Same as Lesson 5

	Multiplication, division and representing information in different ways
	

	7.
	B1 graph and analyse two-variable linear relations
[C, ME, PS, R, T,V]

	Graphing relationships
	Quiz 3 ( on Lesson 5 and 6)
Journal due ( on Lesson 5 and 6)

	8.
	Same as Lesson 7
	Graphing relationships
	

	9.
	A3 demonstrate an understanding of percents greater than or equal to 0%
[CN, PS, R, V]

A4 demonstrate an understanding of ratio and rate
[C, CN, V]

A5 solve problems that involve rates, ratios, and proportional reasoning
[C, CN, PS, R]

A6 demonstrate an understanding of multiplying and dividing positive fractions and mixed numbers,
concretely, pictorially, and symbolically
[C, CN, ME, PS]

A7 demonstrate an understanding of multiplication and division of integers, concretely, pictorially,
and symbolically
[C, CN, PS, R, V]

B1 graph and analyse two-variable linear relations
[C, ME, PS, R, T,V]


D1 critique ways in which data is presented
[C, R, T, V]

D2 solve problems involving the probability of independent events
[C, CN, PS, T]


	Project Work Period
	Quiz 4 (on Lesson 7 and 8)
Journal due ( on Lesson 7 and 8)

	10.
	Same as Lesson 9

	Project Work Period
	

	11.
	Same as Lesson 9
	Project Work Period/ Presentations
	Possibly Start Presentations – Groups present

	12.
	Same as Lesson 9
	Presentations
	Groups present

	13.
	Same as Lesson 9
	Presentations
	Groups present




























Research Log:
Topic
	Sources
	Reference
	Date found
	Do you think it is a good source? Explain why.
	Do you think all the information is correct? Are there any possible biases?
	Any other comments 

	1.
	

	
	
	
	

	2.
	

	
	
	
	

	3.
	

	
	
	
	

	4.
	

	
	
	
	

	5.
	

	
	
	
	

	6.
	

	
	
	
	

	7.
	

	
	
	
	

	8.
	

	
	
	
	


 Do all the sources agree? Are their differences? Do you agree with them all? Comment on if there were differences and why they could exist. Comment if all the sources agree with each other and why you think they all agree.
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