Understanding by Design Unit Template

To find the attached files go to: T:\Smartboard\Sciences\Grade 2\UbD Units\Liquids and Solids
	Title of Unit
	      Liquids and Solids
	Grade Level
	     Grade 2

	Curriculum Area
	      Science
	Time Frame
	     Six weeks

	Developed By
	

	School
	

	Identify Desired Results (Stage 1)

	Content Standards –Curricular Outcomes

	     
LS2.1 Investigate observable physical properties (e.g., colour, taste, smell, shape, and texture) of familiar liquids and solids. 
 LS2.2 Assess results of combining liquids and solids, including technologies based on understanding these interactions. 



	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?         

	      
How do the senses provide information about the physical properties of a solid or a liquid?

Which physical properties determine if something is a solid or liquid?

How do the similarities and differences of a solid or a liquid determine how they should be sorted and grouped?

How do the physical properties of liquids and solids change when  we combine them ?

	Students will understand that…

The senses can be used to observe, describe, gather data and communicate about the physical properties of solids and liquids.

Solids and liquids can be sorted based on the similarities and differences of their physical properties.

Tests can be performed to investigate the physical properties of solids and liquids.

Changes occur when we combine liquids and solids.


	
	Misconceptions

	
	(Optional)

	
	

	Knowledge

Students will know…
	Skills

Students will be able to…

	     
Physical properties of solid objects may include color, shape, ability to roll, ability to stack, hardness.
Solids have a definite shape.

Physical properties of liquids include color, ability to flow, opaqueness/transparency/translucency.
Liquids take the shape of their container.

Properties can be used to sort and describe solids and liquids.

A Venn diagram or a T-chart is useful in comparing properties.
Changes and events occur when we combine solids and liquids.


	     Generate questions and predictions using observations and exploration of the properties of familiar liquids and solids.

Collect data using observations, simple tools and equipment. Record data in a journal

 Compare data with others to examine and question results.

Conduct simple investigations to identify the physical properties of solids and liquids. Record the results on charts, diagrams, graphs, and/or drawings.

Sort and group solids based on physical properties such as color, shape, ability to roll or stack, hardness, magnetic attraction.
Sort and group liquids based on physical properties such as color, odor, tendency to flow, change when they are poured into different containers.
Construct individual and class diagrams (e.g., Venn) to compare the similarities and differences between the properties of solids and liquids.

Investigate and describe the changes in characteristics of familiar solids resulting from processes such as mixing and dissolving solids and liquids.  

Carry out investigations to determine ways in which liquids and solids interact when combined, (eg. Viscosity and absorbency of milk, water, oil, when placed on Paper towel, cotton, plastic, and wax paper.  



	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.

	THE MYSTERY SUBSTANCE
Students will pretend that they are scientists. A space probe has just returned from a planet in another star system. It has found large areas of a mystery substance. Their job is to decide whether the substance is a solid or liquid. They will use an organizer to collect data to make their decision. They will need to explain why they make the decision that they do.  They will then give the substance a name and present their findings to other scientists.
ACTIVITY

Students will be given a sample of the “mystery substances” to describe and name.
1. Mention that we know that this substance is safe to handle but not eat. They need to use their senses (not taste) and other tests to help them make decisions. They will use a graphic organizer (chart) to show their thinking. 

2. They need to use their knowledge of solids and liquids to explain why they think that it is a liquid or solid. They will then give three reasons to tell why they have made that decision. Instruct them to remember that good scientists don’t guess. 

They will present their findings to their fellow scientist (students) in small groups.

TEACHER NOTES:
Materials needed and preparation for space substance (Oobleck)
Allow 45 minutes to prepare and set up work stations for the evaluation. 

1. Add 15 drops of green colouring to 4 ¼ cups (1 litre) of water. Pour light green water into a mixing bowl and add four boxes of cornstarch and another 2 ½ cups of water. Swirl and tip the bowl to level the contents, then place the bowl aside.

2.  About 15 minutes before you plan to start, mix the substance by hand to ensure an even consistency. Do not try to push through but instead keep lifting it from the bottom of the bowl to the top by slipping your fingers under it, until it is an even consistency. It should flow when you tip the bowl but feel like a solid when you hit it or run a finger across it. 
LIST OF MATERIALS FOR ASSESSMENT:
Mystery substance 
Newspaper, 
Containers, magnifying glasses, magnets, metal spoons, popsicle sticks, water, cotton balls, kleenex, waxed paper
 Organizer to list properties-  (chart)  gather data
Presentation sheet
PROCEDURE
1. Give each student a container of the mystery substance. Have them use their senses and tools to explore the substance before recording data about properties on a chart.

2. Provide a presentation sheet to backup and explain their thinking. They will then give the substance a name.


	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. 

	Please attach rubric to unit plan.



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

	     
· Students keep a journal of investigations
· Teacher observation during activities.
· Using a Venn Diagram to compare and contrast the properties of liquids and solids.
· Smartboard sorting activities for liquids and solids

	

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

	

	

	

	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?

	LS2.1 Investigate observable physical properties (e.g., colour, taste, smell, shape, and texture) of familiar liquids and solids. 

Lesson 1: Elicit Prior Knowledge/ Introduce Science Journal. 

This can be used as a pre-assessment activity to gain insight into the children’s prior knowledge. Introduce the science journal, discussing its purpose and format.  The first entry (Page 1) will be completed together by having student write in their journal to complete the following sentences: “I think a solid is …..
And I think a liquid is…………. Then as a whole class, use their ideas to fill out the K and W parts of the KWL chart for each state of matter. (Mini Lesson page 1 & 2)
Lesson 2: Observing Properties of Solids
a) ENGAGING ACTIVITY: Show the class an apple. UsE the smartboard Mini Lesson page 3 for organization as you have students observe the apple and suggest ideas to fill in the web. Students copy the ideas on page 2 of their journal
 b) For each two children provide a number of solid objects. The students use their observations and tools such as magnifying glasses and magnets to sort them into groups with similar properties. They will then write in their science journals a response to: What did you learn about solids? (Journal page 3). A prompt for those who require it may be (Some solids can….) Then, with the whole class, discuss their findings and how we can identify an object as a solid (Physical properties of solid objects may include color, shape, ability to roll, ability to stack, hardness.

Solids have a definite shape).  
After the discussion, go back and fill in the L part of the KWL chart with student suggestions.
Lesson 3: Observing Liquids
 Introduce students to properties of liquids using a glass of water and smartboard Mini Lesson page 4. Have selected students  use their senses to observe the  water and suggest ideas to fill in the web. Discuss the safety of tasting unknown liquids. Pour the water into different shaped containers. Compare to the results of putting a solid into the containers.  Discuss the physical properties of a liquid.

 In their journal, students write a response to “Is water a solid or liquid? (Page 4) Why do you think that? Then show them a glass with glue. 

STUDENT ACTIVITY: In groups of two, provide glue for observation. Put a drop of glue on a starfoam plate.  Students will use their senses to observe the physical properties write a response to “Is glue a solid or liquid? Why do you think that? (Journal Page 5) Then complete Journal Page 6, What did you learn about Liquids today?  (Physical properties of liquids include color, ability to flow, opaqueness/transparency/translucency.  Liquids take the shape of their container) 
As a large group go back and complete the L part of the KWL chart for liquids with student suggestions.

 Lesson 4  Comparing and Sorting Solids and Liquids
 a) With the whole class, discuss the purpose and completion of a Venn Diagram. Complete the Mini Lesson Venn Diagram (Page 5) to compare the apple and water.
b) Students demonstrate knowledge of solids and liquids in the activities in  Mini Lesson pages page 6,7, 8 .  
ASSESSMENT: Provide students with a closed container of water and a block.  Students use Venn Diagram in The Journal (page 7) to show their knowledge of properties of solids and liquids.

LS2.2 Assess results of combining liquids and solids, including technologies based on understanding these interactions
Lesson 5  Mixing Liquids and Solids ( Dissolving)
Large Group Activity.  Show students a sugar cube and a glass of water. Ask if they are solids or liquids.  Have them explain their thinking. Pose the question “What would happen if we were to put the sugar cube and water together? Complete the prediction part of Journal page 8. Give pairs of students a sugar cube and glass of water. Have them test their predictions and describe their observations on page 8.
Lesson 6  Mixing solids and Liquids (Absorbency)

Display Journal page 9 on the smartboard. Tell students that they will investigate another way of mixing solids and liquids. Talk about the materials. Discuss ways that they can use them in the investigation. Go over the instructions for page 9 and how they will describe what they see. Leave the page on the Smartboard for reference as they work. Arrange in small groups of 2 or 3. Provide container of the liquids: milk, water and oil. Provide the solids: pieces of paper towel, cotton balls, and wax paper.  Allow 15 minutes for the investigation and then have them go back to their desks to complete the chart independently. 

	Time Frame

	
	

	How will you cause students to reflect and rethink?  How will you guide them in rehearsing, revising, and refining their work?

	Journal
Self and peer reflection practice 


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

	Students will reflect on essential questions upon completion of tasks


	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?

	How will you organize and sequence the learning activities to optimize the engagement and achievement of all students?

	Students will be working with partners in some activities.
Teacher or assistant will scribe oral responses for some students.
Smartboard visuals will be presented for activities and Journal entries.



	Assess and Reflect (Stage 4)

	Required Areas of Study:

 Is there alignment between outcomes, performance assessment and learning experiences?
	

	BAL’s:

 Does my unit promote life long learning, encourage the development of self and community, and engage students?
	

	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?
	     

	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?
	

	Instructional Approaches: 

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

	Student Evaluation: 

Have I included formative and summative assessments reflective of student needs and interests based on curricular outcomes?
	     

	Resource Based Learning:
 Do the students have access to various resources on an ongoing basis?
	     

	FNM/I Content and Perspectives/Gender Equity/Multicultural Education: 

Have I nurtured and promoted diversity while honoring each child’s identity? 
	     

	Blueprint for Life: 

Have I planned learning experiences in the unit that prepare students for a balanced life and/or work career?
	     


Adapted from:  Wiggins, Grant and J. McTighe. (1998).
	


Science Rubric on Liquids and Solids
	Descriptors
	1
	2
	3
	4

	LS2.1 Investigate observable physical properties (e.g., colour, taste, smell, shape, and texture) of familiar liquids and solids. 


	Can use senses to describe properties
	Can use properties to sort solids and liquids.
	Can determine the difference between a solid and a liquid but cannot explain why.
	Can determine the difference between a solid and a liquid and explain why

	LS2.2 Assess results of combining liquids and solids, including technologies based on understanding these interactions
	Can predict result of mixing a solid and liquid
	Can explain results of mixing  solids and liquids
	Can use knowledge of mixing solids and liquids to decide if a material is a solid or liquid
	Can use knowledge of  mixing solids and liquids to explain why a material is a solid or a liquid.
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