Uranium and Oil Spills: It’s Garbage Day, Humans
Grade Level/Course Code: Grade 7
Strand(s) and Unit(s): Pure Substances and Mixtures 
Overview: 
  During this inquiry-based unit, students will learn that the pure substances and mixtures that we use, both as individuals and as industries, have discoverable properties that are explained using the Particle Theory.  There are methods we use to mix and separate them.  Most importantly, there are social, medical, economic and environmental effects when we eventually dispose of these chemicals.  Together we will explore these properties and methods using media, classroom demonstrations, and student run experiments.  Citing the model of uranium, we will investigate this pure substance’s properties, history of use, environmental and medical effects, and methods we currently dispose of it.  Based on this knowledge, we will propose, defend, and explain alternative methods of disposal that may improve our world.  Students will also explore the effects of crude oil spills in our oceans as an example of the release of an industrial mixture into our environment.  Using these foundational skills, students will then focus on a pure substance or mixture that is meaningful to them as a group.  Following the model process, they will inform their peers of their personal investigation, solutions, and conclusion.
Inquiry Focus:
 Particle Theory, Elements, Molecules, Periodic Table, Chemical Properties, Physical Properties, Mechanical Mixture (Heterogeneous mixture), Homogeneous Mixture (Homogeneous mixture), Dissolve, Alloys, Solute, Solvent, Saturated, Unsaturated, Super Saturation, Dilute, Concentrated, Sieving, Filtering, Magnetism, Sorting, Floating, Settling, Evaporation, Distillation
Timeline: 
The timeline for this inquiry is dependent upon the organization of your timetable.  When I assembled this unit of study, I was teaching both Language and Science to a grade 7 class and so had access to multiple periods per day over the course of 8 weeks.  It also gave me the opportunity to assess both subjects at the same time. 
Since these two subjects were integrated, I took the time to teach the students note taking skills for both videos and articles, step-by-step research techniques, and provide group time for consultation.  During additional language periods I also spent time consolidating proper paragraph writing using the Point, Proof, Explanation (PPE) format, and using in-text citations and referencing.  The time input was much greater than what I have listed for a teacher assessing only science related curriculum, but the overall payoff was much greater as well.  
The time allocated for the subject of science differs by the mandate of each school board in Ontario.  I have assigned my lesson blocks in units of one hour for the sake of simplicity and that is the maximum length of a classroom period at my school. You can shorten some of the lessons by assigning some of the videos to be watched during personal time or as optional.  If you have 3 science periods a week, this unit can realistically be completed in 10 weeks with 2 weeks to complete the final skills and research tasks.

Big Ideas: 
· Matter can be classified according to its physical characteristics. (Overall expectations 2 and 3) 
· The particle theory of matter helps to explain the physical characteristics of matter. (Overall expectations 2 and 3) 
· Pure substances and mixtures have an impact on society and the environment. (Overall expectation 1) 
· Understanding the characteristics of matter allows us to make informed choices about how we use it. (Overall expectations 1 and 3)
Overall Expectations:
Science and Technology: Grade 7 
Understanding Matter and Energy: Pure Substances and Mixtures 
1. Evaluate the social and environmental impacts of the use and disposal of pure substances and mixtures.
2. Investigate the properties and applications of pure substances and mixtures.
3. Demonstrate an understanding of the properties of pure substances and mixtures, and describe these characteristics using the particle theory.
Language: Grade 7
Oral Communication:
1. listen in order to understand and respond appropriately in a variety of situations for a variety of purposes
Reading: 
1. read and demonstrate an understanding of a variety of literary, graphic, and informational texts, using a range of strategies to construct meaning
Writing: 
1. generate, gather, and organize ideas and information to write for an intended purpose and audience
Specific Expectations: 
Science and Technology: Grade 7 
Understanding Matter and Energy: Pure Substances and Mixtures 
1.1  assess positive and negative environmental impacts related to the disposal of pure substances and mixtures
1.2  assess the impact on society and the environment of different industrial methods of separating mixtures and solutions
2.1 follow established safety procedures for handling chemicals and apparatus 
2.2 use scientific inquiry/experimentation skills to investigate factors that affect the solubility of a substance and the rate at which substances dissolve 
2.3 investigate processes used for separating different mixtures 
2.4 use scientific inquiry/experimentation skills to investigate the properties of mixtures and solutions 
2.5 use appropriate science and technology vocabulary, including mechanical mixture, solution, solute, insoluble, saturated, unsaturated, and dilute, in oral and written communication 
2.6 use a variety of forms to communicate with different audiences and for a variety of purposes 
3.1 distinguish between pure substances
3.2 state the postulates of the particle theory of matter 
3.3 use the particle theory to describe the difference between pure substances and mixtures 
3.4 distinguish between solutions and mechanical mixtures
3.5 describe the processes used to separate mixtures or solutions into their components, and identify some industrial applications of these processes 
3.6 identify the components of a solution 
3.7 identify solutes and solvents in various kinds of solutions 
3.8 describe the concentration of a solution in qualitative and in quantitative terms 
3.9 describe the difference between saturated and unsaturated solutions
      3.10 explain why water is referred to as the universal solvent
Language: Grade 7
Reading: 
Demonstrating Understanding 
1.3  demonstrate understanding of increasingly complex texts by summarizing important ideas and citing a variety of details that support the main idea
Making Inferences/Interpreting Texts 
1.4  develop and explain interpretations of increasingly complex or difficult texts using stated and implied ideas from the texts to support their interpretations
Evaluating Texts 
1.8  evaluate the effectiveness of both simple and complex texts based on evidence from the texts Teacher prompt:
Writing: 
Developing Ideas 
1.2  generate ideas about more challenging topics and identify those most appropriate for the purpose
Research 
1.3  gather information to support ideas for writing, using a variety of strategies and a wide range of print and electronic resources
Classifying Ideas 
1.4  sort and classify ideas and information for their writing in a variety of ways that allow them to manipulate information and see different combinations and relationships in their data 
Organizing Ideas 
1.5 identify and order main ideas and supporting details and group them into units that could be used to develop a multi-paragraph piece of writing, using a variety of strategies and organizational patterns 

Key Concepts: 
Particle Theory, disposal of waste, solutions, mechanical mixtures, pure substances, separation techniques; human impact on environment, society, economy and other humans
Prior Skill Sets
Literacy
· Note taking from factual videos (like scikids), inspirational videos (like TEDTalks), and text resources
· Providing references and in-text citations (we used MLA in our class)
· Writing paragraphs using Point Proof Explanation (PPE) format.
Science
· Determining independent and variables when performing experiments.
· Experience with Scientific Method, performing laboratory experiments, and writing rudimentary lab reports
· Understanding the difference between quantitative and qualitative data
Prior Knowledge: 
· The postulates of Particle Theory (If you have already taught the Heat unit for Grade 7.  If not, I have integrated practice with the postulates into some of the lessons and created a Topic 0: Particle Theory that you can use as a refresher, if needed.  Having an anchor chart posted will help when you make references to them.)
· The three basic states of Matter and their properties
· Humans impact our environment in positive and negative ways

Materials and Equipment: 
· Pencil  and paper
· Markers and chart paper (for anchor charts and planning)
· iPads or lap tops with internet access (YouTube for the videos and article research.  We used Google Classroom to share ideas and references electronically.  Students also submitted paragraphs to me through Google Classroom)
· Projector (to share work and watch some of the videos as a class)
· Materials for the experiments and demonstrations are listed in each topic covered 

Safety: 
· Ensure that students follow the board policy for internet safety
· Ensure that students follow lab safety procedure, including wearing protective equipment such as goggles and gloves when working with chemicals that are unknown to them
· STAO provides a safety resource for Science and Technology in the Elementary Classroom    http://stao.ca/res2/unifElemSafety/

Instructional Planning and Delivery: 
· Topic 0: Particle Theory
· Topic 1: Pure Substances
· Topic 2: Pure Substances vs. Mixtures (mechanical mixtures and solutions)
· Topic 3: Creating Mechanical Mixtures and Solutions
· Topic 4: Separating Mechanical Mixtures
· Topic 5: Separating Solutions
· Final Task (Skills): Create and implement a process to separate a complex mixture into its components
· Research and Solve a disposal problem as a class (Case Study: Uranium)
· Final Task (Inquiry): Choose a Pure Substance or Mixture that humans use and determine, through research and your own ideas, the most effective way to dispose of it when we have finished using it.

*Outlines and lesson plans for each topic are included in the Lesson Content file*
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