Understanding by Design Unit Template

To find attachments go to: T:\Smartboard\Sciences\Grade 8\UbD Units\Forces, Fluids and Density
	Title of Unit
	Forces, Fluids and Density
	Grade Level
	8

	Curriculum Area
	Science
	Time Frame
	4-5 weeks

	Developed By
	

	School
	

	Identify Desired Results (Stage 1)

	Content Standards –Curricular Outcomes

	1. FD8.1 - Investigate and represent the density of solids, liquids, and gases based on the particle theory of matter.
2. FD8.2 - Examine the effects of forces in and on objects in fluids, including the buoyant force.
3. FD8.3 - Investigate and describe physical properties of fluids (liquids and gases), including viscosity and compressibility.
4. FD8.4 - Identify and interpret the scientific principles underlying the functioning of natural and constructed fluid systems.


	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. What are all the things around us made up of?

2. Why do some things float and others sink? 
3. What makes liquids and gases different from one another?
4. What are some practical applications that we get from fluids?


	1. How matter is constructed and different states.
2. How forces in fluids work to keep things afloat. i.e. How buoyancy works.

3. How fluids are similar to other states of matter and what makes it unique.
4. How we use the properties of fluids in our everyday lives.

	
	Misconceptions

	
	(Optional)

	
	

	Knowledge

Students will know…
	Skills

Students will be able to…

	1. The particle theory explains why matter takes on different states and how these are related.
2. The units associated with density, mass and volume.

3. Density is a property of matter related to how close or far apart particles are.

4. Explain various types of contact and non-contact forces.

5. Buoyancy is the force that holds objects afloat. If the object is floating it is because the buoyant force is greater than the force of gravity.
6. Pressure is a measure of how much force is being put on an object in a fluid.

7. Fluids have a property called viscosity which relates to how easily a fluid flows. 
8. Viscosity changes with temperature.

9. Fluids resist being compressed, which leads to hydraulics and other modern devices. (elevator, oil rigs, car brakes)
10. Canadians have contributed many different types of fluid dynamics and products to the world.

	1. Measure density of objects using the volume and mass.
2. Measure the mass and volume of objects accurately.
3. Analyze whether an object will be capable of floating or sinking on a fluid and the reasons why.

4. Compare natural and constructed hydraulic and pneumatic fluid systems.

	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.

	There are two performance tasks to be completed by each student, or group of students, to show their understanding of the concepts being presented in this unit.
1. Boat Creation

Goal: Students will design a boat given a set amount of material that maximizes buoyancy and safety. 
Role: The students will assume the role of a boat/ship designer.

Audience: The audience is a rich teacher who has commissioned a safe and strong yacht to show off all the money he is earning.

Situation: The teacher has sent a package of information to a wide variety of boat/ship builders with the intent of creating a safe and strong yacht. Given the same amount of materials, (100 g of clay and three straws) the boat builders are to create a boat that at a minimum will float on water. Better designs will be capable of holding more materials, in the form of washers. The more washers the boat can hold while still floating, the better the design.

Product/Performance: The end product will be a boat design that will be tested against the other designs. The winning design will float and hold the most weight. In addition, each boat building team will submit a written report of the process of creating the boat and the considerations undertaken to create the boat. Both the boat’s ability to float and hold weight and the written report will be evaluated.
Standards:

Whatever Floats Your Boat? : Performance Task

CATEGORY 

4 

3 

2 

1 

Scientific Knowledge (FD8.2 Examine the effects of forces in and on objects in fluids, including the buoyant force AND

FD8.4 Identify and interpret the scientific principles underlying the functioning of natural and constructed fluid systems.)
Explanations by group members indicate a clear and accurate understanding of scientific principles underlying the construction and modifications. 

Explanations by group members indicate a mostly accurate understanding of scientific principles underlying the construction and modifications. 

Explanations by group members indicate some accurate understanding of scientific principles underlying the construction and modifications. 

Explanations by members of the group do not illustrate much understanding of scientific principles underlying the construction and modifications. 

Modification/Testing (This is for teacher information than an evaluative instrument) 

Clear evidence of troubleshooting, testing, and refinements based on data or scientific principles. 

Clear evidence of troubleshooting, testing and refinements. 

Some evidence of troubleshooting, testing and refinements. 

Little evidence of troubleshooting, testing or refinement. 

Plan 
(This is for teacher information than an evaluative instrument)
Plan is neat with clear measurements and labeling for all components. 

Plan is neat with clear measurements and labeling for most components. 

Plan provides clear measurements and labeling for most components. 

Plan does not show measurements clearly or is otherwise inadequately labeled. 

2. Rock Picker/Elevator/Page 260

Goal: The student will design and build a model of a pneumatic or hydraulic device that will lift a “rock” off a surface and place it in a rock basket.

Role: The student will assume the role of an equipment manufacturer.

Audience: The audience is a wealthy farmer who has commissioned someone to create a rock picker to help with his rocky field and increase his ability to farm without rocks interfering.

Situation: A wealthy farmer has sent out a “request for proposal” to any aspiring equipment manufacturers to produce a product that will lift a rock from the ground to a collecting basket.

Product/Performance: The product will need to successfully incorporate a hydraulic/pneumatic design that will lift the rock a specified length off the ground and place it into a basket. Additionally, the larger the load that is lifted and the more accurate the placement of the load will add to the likelihood the designer’s design will be chosen.
CATEGORY 

4 

3 

2 

1 

Scientific Knowledge 
(FD8.3 Investigate and describe physical properties of fluids (liquids and gases), including viscosity and compressibility.)

Explanations by group members indicate a clear and accurate understanding of scientific principles underlying the construction and modifications. 

Explanations by group members indicate a mostly accurate understanding of scientific principles underlying the construction and modifications. 

Explanations by group members indicate some accurate understanding of scientific principles underlying the construction and modifications. 

Explanations by members of the group do not illustrate much understanding of scientific principles underlying the construction and modifications. 

Modification/Testing
(This is for teacher information than an evaluative instrument)  

Clear evidence of troubleshooting, testing, and refinements based on data or scientific principles. 

Clear evidence of troubleshooting, testing and refinements. 

Some evidence of troubleshooting, testing and refinements. 

Little evidence of troubleshooting, testing or refinement. 

Plan 
(This is for teacher information than an evaluative instrument)
Plan is neat with clear measurements and labeling for all components. 

Plan is neat with clear measurements and labeling for most components. 

Plan provides clear measurements and labeling for most components. 

Plan does not show measurements clearly or is otherwise inadequately labeled. 


	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. 

	Outcome 

4 is good
3 

2 

1 

FD 8.1 - Investigate and represent the density of solids, liquids, and gases based on the particle theory of matter.
When discussing or explaining the concept of density, students show a clear understanding of the principles related to the particle theory AND relate these to real world examples. 

When discussing or explaining the concept of density, students show a clear understanding of the principles related to the particle theory. 

When discussing or explaining the concept of density, students show some understanding of the principles related to the particle theory. 

When discussing or explaining the concept of density, students do not show a clear understanding of the principles related to the particle theory. 

FD 8.2 - Examine the effects of forces in and on objects in fluids, including the buoyant force. 

Shows a clear understanding of the forces related to buoyancy and its relation to other forces AND how this applies to real work examples.
Shows a clear understanding of the forces related to buoyancy and its relation to other forces.
Shows some understanding of the forces related to buoyancy and its relation to other forces.
Does not show a clear understanding of the forces related to buoyancy and its relation to other forces. No understanding of how this would apply to the real world.
FD 8.3 - Investigate and describe physical properties of fluids (liquids and gases), including viscosity and compressibility.
Shows a clear understanding of the physical properties of fluids AND can provide examples of these in real life.
Shows a clear understanding of the physical properties of fluids. Shows an understanding of where this might be used in the real world if prompted.
Shows some understanding of the physical properties of fluids. Some understanding of where this knowledge would be applied in real life.
Does not show a clear understanding of the physical properties of fluids. Little or no understanding of where this would be applied in real life.
FD 8.4 - Identify and interpret the scientific principles underlying the functioning of natural and constructed fluid systems.

Can clearly identify and discuss the science behind how natural and constructed fluid systems are created. Supplies concise examples to show knowledge.
Can clearly identify and discuss the science behind how natural and constructed fluid systems are created. Supplies simple examples to show knowledge.
Can identify and discuss the science behind how natural and constructed fluid systems are created with prompting. Cannot supply examples to show knowledge.
Cannot clearly identify and discuss the science behind how natural and constructed fluid systems are created. Is unable to supply examples to show knowledge.


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

	Conversation
	Observation
	Product

	For differentiated/adaptive dimension, instead of having students who find writing difficult, it may be advantageous to sit down and conduct a verbal interview with the student to assess what they know about the material that has been presented. This could take the place of quizzes or written questions in order to adequately assess what the student knows about the outcomes. Particular indicators from the curriculum guide could be chosen that would demonstrate knowledge of the outcomes that other students are demonstrating in a variety of ways other than verbal.

	 
	For labs, questions for investigation sections and brief checking for understanding, there will be short paper/pencil or typed questions and answers from the students. A lab report template will be introduced which students will follow in order to show what process and how they achieved their goals in each laboratory assignment. (This will be the lab report format they will follow for any other units)

	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 are headed towards understanding how fluids work including the density of fluids related to particle theory, physical properties, forces that are involved and different types of useful systems that can be built using an understanding of fluid dynamics. Students in Grade 7 have learned about the particle theory and how it relates to liquids. This is critical to understanding how fluids work and developing their knowledge in this area. 
Students will be made aware of the four major outcomes as they move through the unit material. Outcomes will be posted on the side board and references to where they are in this process will be made throughout the material. The Assessment rubric for the unit will be posted along with the outcomes so students know how they will be evaluated and what they need to know. Additionally, the basic outline of the performance task will be posted so students know what they will be required to do to demonstrate their knowledge and skills.



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

	At the beginning of the unit the PSS textbook has an activity called “Is it a Fluid” – Page 180 within the Invitation to Explore. In this activity the students make Oobleck, which is a mixture of corn starch and water. The mixture has characteristics of both fluids and solids and gives students a thought provoking idea of what fluids actually are. By creating the Oobleck, answering some questions about what really is a fluid and discussing them, students will have their ideas about what fluids are challenged and introduce them to some of the concepts they will be examining during 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?

	· Outcome FD8.1 – Indicator a – “Activity One – Investigating Mass, Density and Volume” – Page 194 and 195 in Pearson Saskatchewan Science. Students will investigate the properties of common household materials (Rice Crispies) to show how mass, density and volume are related. Using the “Communicate” questions, students will answer in their groups and then as a class discuss their answers and what they learned from the Investigation activity. Provide background material to students regarding mass, density and volume.
· Outcome FD8.1 – Indicator h – “Activity Two – Investigator-Liquid Layers” – Page 197 in Pearson Saskatchewan Science. Students will investigate the varying densities of household materials compared to water. This activity may be preceded with the “Dense and Denser” activity on Page 196 (Pearson) done as a demonstration. Once students have completed the activity in their groups they should answer the “Communicate” questions on Page 199 (Pearson) and then discuss as a class. Finally, background information regarding the density of water and how density is calculated would be provided to students to tie together what they have been examining in the lab. 
· Outcome FD8.1 – Indicator b-g – “Optional Activity – How Dense?” – Page 206-207 in Pearson Saskatchewan Science. As an extension activity and a “density wrap-up” activity this enables students to experiment with density and calculations. Communicate questions could be assigned to help students use a variety of examples. Whether the “How Dense?” activity is done or not, students should be provided with information about how density and the particle theory of matter are related and factors that affect density. As a wrap-up to this outcome, students could work in groups to answer selected “Check Your Progress” questions as an evaluation tool for this outcome.
· Outcome FD8.2 – Indicator e and k – “Activity One – Exploring mass and weight”. Using Page 215 in Pearson Saskatchewan Science (PSS) students will examine how mass and weight is related. Students will be given information regarding unbalanced forces and how buoyant force relates to this as well as discussing the Communicate questions on Page 216 of PSS. As an extension/research activity students could check out the “reSearch activity” on Page 216 to see how personal flotation devices are created and why they are important.
· Outcome FD8.2 – The concept of buoyancy related to gravitation as an unbalanced force is examined in PSS on Pages 217 – 222. The “Problem Solver” on Page 217 could lead students into a discussion of how buoyancy works. Further information could be provided to students. The Activity “Try this at Home” – A Model of a Cartesian Diver could be done by groups in the lab to demonstrate the buoyant force. Another resource that can be used for this activity can be found in the T: Drive called “Making a Cartesian Diver Activity”.
· Outcome FD8.1 and 8.2 – In order for students to demonstrate their knowledge of how density is related to mass and volume as well as their knowledge and skills related to buoyant force the 1st performance task for this unit could/should be done at this time. The basic instructions for this are located within this document. The Handout for Students is located in the T: Drive called “Whatever Floats Your Boat Handout”. A rubric for this activity is included within this document and can also be assessed using the overall Standards Rubric for this unit.
· Outcome FD8.3 – Indicator c – Working with fluids safely is an important as is a basic understanding of WHMIS symbols. Using the activity “Student Worksafe Program” and the file Gr8-WHMISLessonPlan.pdf which is included in the T: Drive students will learn about WHMIS symbols and how they are related to everyday products.
· Outcome FD8.3 – Indicator a – Using “Bubble Test” PSS Page 186 and 187 students will use various tests to examine the viscosity of various fluids. The Communicate questions on Page 188 could be used to help students develop their ideas around viscosity and differing materials.

· Outcome FD8.3 – Indicator a – Using “Problem Solver – What Oil Should I Use?” students will analyze motor oil to determine what would be a viscosity level suitable to Saskatchewan vehicles. The “Check Your Progress” questions could be used to help assess student’s knowledge about viscosity and factors that affect it.
· Outcome FD8.4 – Indicator f – Using Page 236-238 in PSS students will investigate the relationship between force and area. The activity “Feeling the Pressure” could be used to illustrate this relationship. Students in groups and then as a larger class could discuss the “Communicate” questions coming up with a classroom idea about the relationship between force, area and pressure.
· Outcome FD8.4 – Indicator g-k – Using Activity “Looking for a Relationship” on Page 240-241 of PSS students will be able to predict and investigate the effect of applying external pressure to a liquid. This activity helps students make connections between changing pressure and force. Another activity that could be used is “A Compressing Situation” on Page 242 – 243. This would lead into the 2nd performance task for the unit by demonstrating how liquids react when compressed. Using communicate questions on Page 244 students could develop a relationship between the compressibility of gases and liquids. 
· Outcome FD8.4 – Information regarding hydraulic and pneumatic devices that are naturally and artificially created could be supplied and discussed in class. Creating the “Simple Hydraulic Lift” on Page could be done as a demonstration to show how fluids are used in hydraulic devices. Using the “Simple Pneumatic Lift” on Page 253 in PSS could serve as a demonstration of how this device works. The Communicate questions regarding choosing a hydraulic or pneumatic device could help students identify which system may work best in which application. The end result of discussing the various type of devices would lead to the 2nd Performance Task for this unit as supplied in the unit plan. The Performance Task is entitled “Rock Removal” on Page 260 and 261 in PSS. A rubric for this activity is included within this document and can also be assessed using the overall Standards Rubric for this unit.

	Time Frame

	
	

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

	As students work their way through each outcome in the unit opportunity will be given to revise assignments and reports to help students both adequately cover and gain a better understanding of the material. Students would be encouraged to keep an application journal and time in class would be given for students to add their thoughts to this. 



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

	Several of the projects and assignments lend themselves to be posted within the classroom. In addition, the performance tasks could be “videoed” using cell phones or cameras and posted to the T Drive or within the BRCHS website off of the Teacher Page.


	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?

	

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

	Pearson Saskatchewan Science 7 Student and Teacher Edition
BC Student Worksafe Site: www2.worksafebc.com/

Archimedes Principle: http://www.curriki.org/xwiki/bin/view/Coll_ALTEC/ArchimedesPrincipleWhateverFloatsYourBoat
Fluids and Pressure Kit (Available from SaskRivers TRC Call #: KIT 540 FLU)


	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). Understanding by Design, Association for Supervision and Curriculum Development.
