Understanding by Design Unit Template

	Title of Unit
	     Mixtures and Solutions
	Grade Level
	     Grade 7

	Curriculum Area
	     Science
	Time Frame
	     3-4 weeks (17 to 20 hours)

	Developed By
	     

	School
	     

	Identify Desired Results (Stage 1)

	Content Standards –Curricular Outcomes

	     
MS 7.1 - Distinguish between pure substances and mixtures (mechanical mixtures and solutions) using the particle model of matter. [SI, CP]
MS 7.2 - Investigate methods of separating the components of mechanical mixtures and solutions, and analyze the impact of industrial and agricultural applications of those methods. [SI, TPS]

MS 7.3 - Investigate the properties and applications of solutions, including solubility and concentration. [SI, DM]


	Essential Questions
	Enduring Understandings

	Open-ended questions that stimulate thought and inquiry linked to the content of the enduring understanding.
	What do you want students to understand & be able to use several years from now?         

	     
1. Be able to display and recognize the differences of the physical characteristics of a substance in mixture and solution.
2. What are the different movements molecules have and how do they affect the three states of matter?
3. What are various ways to separate mixtures and solutions and how has this change over time?
4. What is solubility and how does it affect a solution?
5. How are various mixtures and solutions used in our world today?

	     
The structure of the material will determine their properties.

Scientific inquiry involves asking scientifically-oriented questions, collecting evidence, forming explanations, connecting explanations to

scientific knowledge and theory, and communicating and justifying the explanation.
The properties of a solution are based on the properties of its components.

A solution is a mixture, but a mixture is not always a solution.


	
	Misconceptions

	
	(Optional)

	
	The solvent in a solution disappears when mixed with the solute.

Solutes absorb the solvents in solution.

When mixing solutions a chemical change will always occur to change solution to another liquid.



	Knowledge

Students will know…
	Skills

Students will be able to…

	     
· A pure substance has only one kind of matter. These are found on the periodic table of elements
· There are two kinds of mixtures- a suspension and a solution.
· Solutions are created when two or more substances are mixed together and the result looks like one substance.
· A solvent is a substance in a solution that does the dissolving. A solute is the substance in a solution that is dissolved.
· Mixtures can be separated by colour, size, magnetism, and filtration
· Solutions can be separated by boiling, using a centrifuge, and distillation.

· Matter has three forms; solid, liquid, gas and particle act different in each stage
· The four stages of particle theory

· Solute and solvents combine in solution at different rate which cause different affects to solution (unsaturated, saturated, supersaturated)
· There are factors to solubility such as temperature, type of solvent and solute.
· Know real life examples of how we use solutions and mixtures to use every day produces.

	     
· Be able to identify and employ proper laboratory safety measures.

· Work cooperatively in groups

· Make accurate observations of mixtures and solutions

· Discuss and investigate results and explain using the evidence that was seen or obtained

· Find the mass of different substances

· Use various separation methods of solutions and mixtures

· Be able to make various types of mixtures and solutions

· Explain using particle theory how molecules interact in the three different states of matter.

· Using scientific instruments to accurately perform tasks

· Classification of substances as pure, mechanical mixtures, and solutions

· Describe the characteristics of pure substances, mechanical mixtures, and solutions.
· Demonstrate how solutes and solvents mix in solution at different rates and the factors that change solubility

	Assessment Evidence (Stage 2)

	Performance Task Description 

	The performance task describes the learning activity in “story” form.  Typically, the P.T. describes a scenario or situation that requires students to apply knowledge and skills to demonstrate their understanding in a real life situation. Describe your performance task scenario below:


	Helpful tips for writing a performance task.

	Sewage treatment turn into a task from text book.
Goal – Students are responsible to come up with a process of putting clean drinkable water back into the river system. The city of Prince Albert lives downstream of Edmonton Albert and has noticed that the water quality has decreased over the past number of years. A water research group has told the Mayor that it is because the sewage treatment plant in Edmonton operates at a low treatment level, primary treatment level, which allows some less harmful materials to flow downstream. 
Role - The Mayor told you that you are in charge of creating a presentation for Edmonton city council showing how important it is to upgrade their water system to a tertiary sewage system which overall would improve the water quality in Prince Albert.
Audience - Will be the board of city councilors from the city of Edmonton (Mr. Kuzma and Mrs. Herzog) whom you will try to persuade with your presentation to upgrade their sewage treatment system.
Situation – To convince the city of Edmonton to upgrade their sewage treatment. 

Product – Things to keep in mind to make your argument persuasive. 

- Research the origin and path the North Saskatchewan river takes; keep in mind cities and towns that may rely on it, where it starts and where it ends.

- Understand the difference between primary, secondary and tertiary sewage treatment which separation methods are used and how they work to separate clean water and sewage water. (MS 7.2)
- Create a visual for the presentation, poster, power point, smartboard ect. To display the information (ELA)
- Have a list of reasons why the city of Edmonton should upgrade their sewage system, how it would benefit both their city and towns and cities down river like Prince Albert.

- Possible positive points for Edmonton to change system, does the government give grants to upgrade sewage? Would the city have an increase in jobs?

- Possible negative things for Edmonton to change system, What would the coast cost to the city? Would the city have to increase taxes? 

- Explain how we measure concentrations of sewage systems and the techniques involved. What does a  secondary and tertiary sewage system do to speed up separation techniques. (MS 7.3)
- Explain using terms solute, solvent, soluble and insoluble how (MS 7.3, 7.1)
	Goal:

What should students accomplish by completing this task?

	
	Role:
What role (perspective) will your students be taking?

	
	Audience:
Who is the relevant audience?

	
	Situation:
The context or challenge provided to the student.

	
	Product/Performance:
What product/performance will the student create?

	
	Standards

(Create the rubric for the Performance Task)

	BLOOMS TAXONOMY:

REMEMBERING: Can the students recall or remember the information?
UNDERSTANDING: Can the students explain ideas or concepts?
APPLYING: Can the students use the information in a new way?
ANALYZING: Can the students distinguish between the different parts?
EVALUATING: Can the students justify a stand or decision?
CREATING:  Can the students create new product or point of view?
	Digital Taxonomy for Bloom:

KNOWLEDGE: Highlighting, bookmarking, social networking, searching, googling
COMPREHENSION: Advanced searches, blog journaling, twittering, commenting

APPLICATION: Running, loading, playing, operating, hacking, uploading, sharing, editing

ANALYSIS: Mashing, linking, tagging, validating, cracking, reverse-engineering

SYNTHESIS: Programming, filming, animating, blogging, wiki-ing, publishing, podcasting, video casting

EVALUATION: Blog commenting, reviewing, posting, moderating, collaborating, networking, posting moderating

	Standards Rubric

The standards rubric should identify how student understanding will be measured. 

	Outcomes

4

Mastery

3

Proficiency

2

Approaching

1

Beginning

Distinguish between pure substances and mixtures (mechanical mixtures and solutions) using the particle model of matter. (MS 7.1)
I can demonstrate what the particle model of matter is with pure substances, mixtures or solutions and understand the strengths and limitations for each. H) I) J) 

I know the four main ideas of the particle model of matter. I can create a mechanical mixture or solution using common materials. F) G)

I can show an understanding of the characteristics of pure substances, mixtures, and solutions and also record qualitative, quantitative data of the physical properties of objects A) B) C)

I can classify common items as pure substances, mixtures or solutions within my own understanding (not the particle model of matter) D) E)

Investigate methods of separating the components of mechanical mixtures and solutions, and analyze the impact of industrial and agricultural applications of those methods.  (MS 7.2)
I can identify new problems that still arise with mixture and solutions. I can use knowledge of mixtures and solutions to solve a problem. 

H) I) J) K)

I can identify which methods are most effective in separating various mixture and solutions and use the appropriate tools properly and safely. (WHIMS)    E) F) G)

I can explain and demonstrate various techniques used in separating mixtures and solutions both present and historically.           A) B) D)

I know various everyday examples of how things are separated. C)

Investigate the properties and applications of solutions, including solubility and concentration.   (MS 7.3)
I understand how solutions are used in engineering and technology processes and how these methods affect our environment J) I)

I can create and demonstrate the measurements of a solution and recognize different methods that effect how quick a solute dissolves in a solvent G) E)

I can explain and identify solute, solvent, soluble and insoluble from looking at a mixture. I use proper measuring techniques and can relate solution in everyday life with these terms F) D) B)

I can provide examples of 3 states of matter and determine the solute and solvent of these solutions A)

Characteristics of Successful Learners
C

Consistently

U

Usually

S

Sometimes

R

Rarely

Citizenship, Confidence, Responsibility, or Work Habits 



	Other Assessment Evidence:  (Formative and summative assessments used throughout the unit to arrive at the outcomes.)

	Conversation
	Observation
	Product

	- reflection journal
- read, turn, share
- student/teacher conversation
	 - modeling techniques in labs
- read, turn, share

- verbal questioning
	- self assessments
- unit exam

- performance task

- lab write-ups x2

- KWL

	Learning Plan (Stage 3)

	Where are your students headed?  Where have they been?  How will you make sure the students know where they are going?

	Students will be exploring mixtures and solutions through various assignments, hands-on activities and performance tasks in which they will be able to distinguish between pure substances and mixtures. Students will identify methods of separating mixtures and substances. As well, students will focus on the properties and applications of solutions. Students will complete a KWL chart to assess their prior knowledge and interests. Students will be provided with the unit rubric which includes a list of the outcomes that we explored as a class. As well, students will complete self-assessments after assignments which require the students to reflect on learning which will correspond with outcomes. 


	How will you hook students at the beginning of the unit? (motivational set)

	Advise the students that they have to figure out which solution is water for Mr. Kuzma to drink. They will be given 6 unknown clear liquids in which they will have to figure out which one is water. This serves as an interlude to lab safety because we will be taking about WHIMS and doing a few labs. They will also see a various type of mixtures and solutions which is the bulk of the unit.


	What events will help students experience and explore the enduring understandings and essential questions in the unit?  How will you equip them with needed skills and knowledge?  How will you organize and sequence the learning activities to optimize the engagement and achievement of all students?

	· Handout lab safety handout and have lab examples set out. Have the students pick out problems in the lab. Then then go over lab safety precaution. Have students divide into groups. At the front of the lab have the 6 unknown solutions, each station will be set up with the various tools needed to figure out which solution in water using their own prior knowledge of water and tools. Part of this is to allow them to see different types of mixtures and solutions along with lab safety. (Project wet teachers guide MS 7.1) Give handout “Household chemical survey” and have them complete for homework for next day.
· Have students compile a list of hazardous symbols they found at home ask guiding questions on how they use these products, what does the symbol mean, would you drink it, how would you dispose of ect. Have various hazard symbol displayed and have students infer their meanings and match to household items. Get students to create reflection journals and have them answer; name two hazardous symbols what products at home would have this hazard? How should you dispose of this hazard? (Hands on science 7, MS 7.2)
· Particle theory of matter – Students will each have notepaper and are asked a series of questions to discover everything is made of particles. From this they will build their understanding that these small particles have 4 parts that are accepted as a theory. They will take notes and discover the theory on the computer. http://www.bbc.co.uk/schools/ks3bitesize/science/chemical_material_behaviour/particle_model/activity.shtml (MS 7.1)
· Pure substance and mixtures – In 3 groups guide the students to create proper definitions for pure substance, mixture, mechanical mixture, homogeneous mixture, heterogeneous mixture, and solution. Have jars set up with index cards indicating each type of mixture and use handouts from hands on science 7 guided to aid in to discovery process. Reflect and flow chart. (MS 7.2)
· Measuring mass and volume + Solutions, solutes, and solvents discovery – Have class write notes and work through a few short questions in Science 7 text book and get definitions of solute, solubility, concentration, dilute solution, concentrated solution, saturated solution, and rate of solution. (MS 7.3)
· Solutions, solutes, and solvents – Build knowledge of solutions, solutes, and solvents by doing a lab. Review proper lab procedures and how to properly write up and lab. Then explain the lab from Hands on Science 7 resource and give students time to preform lab. Following the lab have students do proper lab write up and answer questions from text in results section. Pg. 144 1 and 2, pg. 141 1-3 (MS 7.3)
· Rate of solution –Start with a sugar cube race to see who can dissolve it the quickest. Get the students to share and define what changed to rate of dissolving. Then get students to work through rate of solution experiment from Hands on science 7. Make notes on 3 ways rates are affected and create a graph showing the information found in the lab. (MS 7.1 and 7.3)
· Separating mixtures - Create a mixture and give it to another group to separate. They must document all the steps they used to separate the mixture with detail in how it worked or didn’t work. Once done make a list of 5 ways we separate things (MS 7.2 and 7.3)
· 6 methods to separate - Stations lab showing the six methods of separating mixtures from the hands on science 7 resource. You perform each of the type and then write a definition of each method. (MS 7.2)
· Sewage treatment performance task – see above (MS 7.1, 7.2, 7.3)
· Unit summative assessment (MS 7.1, 7.2, 7.3)

	Time Frame

	
	120 minutes
60 minutes
60 minutes
60 minutes
60 minutes
180 minutes
120 minutes
60 minutes
60 minutes

180 minutes

60 minutes

	How will you cause students to reflect and rethink?  How will you guide them in rehearsing, revising, and refining their work based on you
r essential questions and enduring understandings? 

	The students will use reflection journals and be asked to reflect on the 5 essential questions from the various hands on tasks they will do that have applications to their understanding.


	How will you help students to exhibit and self-evaluate their growing skills, knowledge, and understanding throughout the unit?

	Students will use self-assessment handouts after each hands-on activity answering the following questions: What are you to learn with this assignment? How is this assignment helping you learn? What are you able to do know that you could not do before?


	How will you tailor and otherwise personalize the learning plan to optimize the engagement and effectiveness of ALL students, without compromising the goals of the unit?

	Instructional approaches will be varied: whole class, independent, one-to-one assistance, group work, inquiry based learning and questioning 

Prior Knowledge and Understanding will be activated and considered during future lessons.
Groups will be specifically chosen to ensure that students working together will not create unwanted distractions for each other and that the learning is optimized. 


	What resources will you use in the learning experiences to meet the outcomes?

	Saskatchewan Science 7

Hands-on Science 7
http://www.bbc.co.uk/schools/ks3bitesize/science/chemical_material_behaviour/particle_model/activity.shtml


	Assess and Reflect (Stage 4)

	Required Areas of Study:
 Is there alignment between outcomes, performance assessment and learning experiences?
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	BAL’s:
 Does my unit promote life long learning, encourage the development of self and community, and engage students?
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	CELS & CCC’s: 
Do the learning experiences allow learners to use multiple literacies while constructing knowledge, demonstrating social responsibility, and acting autonomously in their world?
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	Adaptive Dimension: 

Have I made purposeful adjustments to the curriculum content (not outcomes), instructional practices, and/or the learning environment to meet the learning needs of all my students?
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	Instructional Approaches: 

Do I use a variety of teacher directed and student centered instructional approaches?
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	Student Evaluation: 

Have I included formative and summative assessments reflective of student needs and interests based on curricular outcomes?
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	Resource Based Learning:
 Do the students have access to various resources on an ongoing basis?
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	FNM/I Content and Perspectives/Gender Equity/Multicultural Education: 

Have I nurtured and promoted diversity while honoring each child’s identity? 
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	Blueprint for Life: 
Have I planned learning experiences in the unit that prepare students for a balanced life and/or work career?
	[image: image9.wmf]


Adapted from:  Wiggins, Grant and J. McTighe. (1998). Understanding by Design, Association for Supervision and Curriculum Development.
