[image: image153.wmf]Science - Grade 5

Unit of Study: TAKS Review, Preparation and Testing

Fourth Grading Period – Weeks 1- 5 (15 Days)
CURRICULUM OVERVIEW
	Enduring Understanding
	Unit Rationale

	The TAKS test is designed to measure the extent to which a student has learned and is able to apply the defined knowledge and skills at their respective grade level. The Science TAKS test is directly aligned to the Texas Essential Knowledge and Skills (TEKS).  The fifth grade TAKS Science Test is a measure of a school's entire science program, grades one through five.
	To provide students with a timely review of TAKS assessed concepts.  The twelve days prior to the state TAKS assessment will be used for re-teaching or reviewing historically low Science TEKS, from grades two through five.
 

	Essential Questions
	Guiding Questions

	Review prior essential questions.
	Review prior Guiding Questions

	TEKS
	TEKS Specificity - Intended Outcome

	Concepts
	Main Idea-The main purpose of the review block is to review state science standards and prepare students for state testing.  Support materials for this review will be provided by the Science Department and based on data.  The standards that will be tested  by the state are as follows:

Grade 3 

3.5 Matter and Energy.  The student knows that matter has measurable physical properties and those properties determine how matter is classified, changed, and used.  The student  is expected to: 

(C)  predict, observe, and record changes in the state of matter caused by heating or cooling.

3.6 Force, motion, and energy.  The student knows that forces cause change and that energy exists in many forms.  The student is expected to:

(B) demonstrate and observe how position and motion can be changed by pushing and pulling objects to show work being done such as swings, balls, pulleys, and wagons.

3.7 Earth and space.  The student knows that Earth consists of natural resources and its surface is constantly changing.  The student is expected to:

(B) investigate rapid changes in Earth's surface such as volcanic eruptions, earthquakes, and landslides.

(D) explore the characteristics of natural resources that make them useful in products and materials such as clothing and furniture and how resources may be conserved.

3.9 Organisms and environments.  The student knows that organisms have characteristics that help them survive and can describe patterns, cycles, systems, and relationships within the environments.  The student is expected to:

(A)  observe and describe the physical characteristics of environments and how they support populations and communities within an ecosystem.
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” I CAN” statements highlighted in yellow should be displayed for students.

I can:

· Understand the testable elementary science concepts that are assessed by the state of Texas (grades three through five). 



	
	3.10 Organisms and environments.  The student knows that organisms and undergo similar life processes and have structures that help them survive within their environments.  The student is expected to:

(C)  investigate and compare how animals and plants undergo a series of orderly changes in their diverse life cycles such as tomato plants, frogs, and lady bugs
Grade 4
4.7 Earth and space.  The student knows that there are recognizable patterns in the natural world and among the Sun, Earth, and Moon system.  The student is expected to: 

(A) examine properties of soils, including color and texture, capacity to retain water, and ability to support the growth of plants
(C)  identify and classify Earth's renewable resources, including air, plants, water, and animals; and nonrenewable resources, including coal, oil, and natural gas; and the importance of conservation
4.8 Earth and space.  The student knows that there are recognizable patterns in the natural world and among the Sun, Earth, and Moon system. The student is expected to:

(A)  measure and record changes in weather and make prediction using weather maps, weather symbols, and a map key;
(B)  describe and illustrate the continuous movement of water above and on the surface of Earth through the water cycle and explain the role of the Sun as a major source of energy in this process; and

(C)  collect and analyze data to identify sequences and predict patterns of change in shadows, tides, seasons, and the observable appearance of the Moon over time.

Grade 5

5.5 Matter and energy. The student knows that matter has measurable physical properties and those properties determine how matter is classified, changed, and used. The student is expected to:
(A)  classify matter based on physical properties, including mass, magnetism, physical state (solid, liquid, and gas), relative density (sinking and floating), solubility in water, and the ability to conduct or insulate thermal energy or electric energy;

(B)  identify the boiling and freezing/melting points of water on the Celsius scale;

(C)  demonstrate that some mixtures maintain physical properties of their ingredients such as iron filings and sand; and

(D)  identify changes that can occur in the physical properties of the ingredients of solutions such as dissolving salt in water or adding lemon juice to water
5.6 Force, motion, and energy. The student knows that energy occurs in many forms and can be observed in cycles, patterns, and systems. The student is expected to:

(A)  explore the uses of energy, including mechanical, light, thermal, electrical, and sound energy;
	

	
	
	

	
	(B)  demonstrate that the flow of electricity in circuits requires a complete path through which an electric current can pass and can produce light, heat, and sound;

(C)  demonstrate that light travels in a straight line until it strikes an object or travels through one medium to another and demonstrate that light can be reflected such as the use of mirrors or other shiny surfaces and refracted such as the appearance of an object when observed through water; and

(D)  design an experiment that tests the effect of force on an object.

5.7   Earth and space. The student knows Earth's surface is constantly changing and consists of useful resources. The student is expected to:

(A)  explore the processes that led to the formation of sedimentary rocks and fossil fuels;

(B)  recognize how landforms such as deltas, canyons, and sand dunes are the result of changes to Earth's surface by wind, water, and ice;

(C)  identify alternative energy resources such as wind, solar, hydroelectric, geothermal, and biofuels; and

(D)  identify fossils as evidence of past living organisms and the nature of the environments at the time using models
 (A)  observe the way organisms live and survive in their ecosystem by interacting with the living and non-living elements;

(B)  describe how the flow of energy derived from the Sun, used by producers to create their own food, is transferred through a food chain and food web to consumers and decomposers;

(C)  predict the effects of changes in ecosystems caused by living organisms, including humans, such as the overpopulation of grazers or the building of highways; and

(D)  identify the significance of the carbon dioxide-oxygen cycle to the survival of plants and animals
(10)  Organisms and environments. The student knows that organisms undergo similar life processes and have structures that help them survive within their environments. The student is expected to:

(A)  compare the structures and functions of different species that help them live and survive such as hooves on prairie animals or webbed feet in aquatic animals;

(B)  differentiate between inherited traits of plants and animals such as spines on a cactus or shape of a beak and learned behaviors such as an animal learning tricks or a child riding a bicycle; and

(C)  describe the differences between complete and incomplete metamorphosis of insects
	

	
	5.8   Earth and space. The student knows that there are recognizable patterns in the natural world and among the Sun, Earth, and Moon system. The student is expected to:

(A)  differentiate between weather and climate;

(B)  explain how the Sun and the ocean interact in the water cycle;

(C)  demonstrate that Earth rotates on its axis once approximately every 24 hours causing the day/night cycle and the apparent movement of the Sun across the sky; and

(D)  identify and compare the physical characteristics of the Sun, Earth, and Moon.

5.9  Organisms and environments. The student knows that there are relationships, systems, and cycles within environments. The student is expected to:
(A)  observe the way organisms live and survive in their ecosystem by interacting with the living and non-living elements;

(B)  describe how the flow of energy derived from the Sun, used by producers to create their own food, is transferred through a food chain and food web to consumers and decomposers;

(C)  predict the effects of changes in ecosystems caused by living organisms, including humans, such as the overpopulation of grazers or the building of highways; and

(D)  identify the significance of the carbon dioxide-oxygen cycle to the survival of plants and animals.

5.10  Organisms and environments. The student knows that organisms undergo similar life processes and have structures that help them survive within their environments. The student is expected to:

(A)  compare the structures and functions of different species that help them live and survive such as hooves on prairie animals or webbed feet in aquatic animals;

(B)  differentiate between inherited traits of plants and animals such as spines on a cactus or shape of a beak and learned behaviors such as an animal learning tricks or a child riding a bicycle; and

(C)  describe the differences between complete and incomplete metamorphosis of insects
	

	Process Skills
	5.1  Scientific investigation and reasoning. The student conducts classroom and outdoor investigations following home and school safety procedures and environmentally appropriate and ethical practices. The student is expected to:

(A)  demonstrate safe practices and the use of safety equipment as described in the Texas Safety Standards during classroom and outdoor investigations; and

(B)  make informed choices in the conservation, disposal, and recycling of materials
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” I CAN” statements highlighted in yellow should be displayed for students.

I can:

· Understand the testable elementary science processes that are assessed by the state of Texas (grades three through five). 



	
	5.2 Scientific investigation and reasoning. The student uses scientific methods during laboratory and outdoor investigations. The student is expected to:

(A)  describe, plan, and implement simple experimental investigations testing one variable;

(B)  ask well-defined questions, formulate testable hypotheses, and select and use appropriate equipment and technology;

(C)  collect information by detailed observations and accurate measuring;

(D)  analyze and interpret information to construct reasonable explanations from direct (observable) and indirect (inferred) evidence;

(E)  demonstrate that repeated investigations may increase the reliability of results;

(F)  communicate valid conclusions in both written and verbal forms; and

(G)  construct appropriate simple graphs, tables, maps, and charts using technology, including computers, to organize, examine, and evaluate information.

5.3   Scientific investigation and reasoning. The student uses critical thinking and scientific problem solving to make informed decisions. The student is expected to:

(A)  in all fields of science, analyze, evaluate, and critique scientific explanations by using empirical evidence, logical reasoning, and experimental and observational testing, including examining all sides of scientific evidence of those scientific explanations, so as to encourage critical thinking by the student;

(B)  evaluate the accuracy of the information related to promotional materials for products and services such as nutritional labels;

(C)  draw or develop a model that represents how something works or looks that cannot be seen such as how a soda dispensing machine works; and

(D)  connect grade-level appropriate science concepts with the history of science, science careers, and contributions of scientists
5.4 Scientific investigation and reasoning. The student knows how to use a variety of tools and methods to conduct science inquiry. The student is expected to:

*denotes historically low TEKS District-Wide (TAKS  2003-2008)
	

	
	(A)  collect, record, and analyze information using tools, including calculators, microscopes, cameras, computers, hand lenses, metric rulers, Celsius thermometers, prisms, mirrors, pan balances, triple beam balances, spring scales, graduated cylinders, beakers, hot plates, meter sticks, magnets, collecting nets, and notebooks; timing devices, including clocks and stopwatches; and materials to support observations of habitats or  organisms such as terrariums and aquariums; and

(B)  use safety equipment, including safety goggles and gloves.
	

	ELPS Student Expectations
	ELPS Specificity - Intended Outcome

	Listening
c2H understand implicit ideas and information in increasingly complex spoken language commensurate with grade-level learning expectations
Speaking

c3E  share information in cooperative learning interactions;
c3F  ask and give information ranging from using a very limited bank of high frequency,

high-need, concrete vocabulary, including key words and

expressions needed for basic communication in academic and social contexts,

to using abstract and content-based vocabulary during extended speaking

assignments
Reading
c4D use pre-reading supports such as graphic organizers, illustrations, and pre-taught topic-related vocabulary and other pre-reading activities to enhance comprehension of written text;
Writing
c5G   narrate, describe, and explain with increasing specificity and detail to fulfill content area writing needs as more English is acquired.
	Students will be provided opportunities to:
c2H understand implicit ideas and information in increasingly complex spoken language commensurate with grade-level learning expectations

c3E share information in cooperative groups.

c3F ask and give information ranging from using a very limited bank of high frequency,

high-need, concrete vocabulary, including key words and

expressions needed for basic communication in academic and social contexts,

to using abstract and content-based vocabulary during extended speaking

assignments
c4D  use pre-reading supports such as graphic organizers, illustrations, and pre-taught science vocabulary

c5C  narrate, describe, and explain with specificity and detail content area writing to explain science content from investigations. 

	College Readiness Student Expectations
	College Readiness - Intended Outcome

	Science Standards

IA Nature of Science: Scientific Ways of Learning and Thinking

4. Rely on reproducible observations of empirical

evidence when constructing, analyzing, and

evaluating explanations of natural events and

processes.
IB Scientific Inquiry
1.   Design and conduct scientific investigations in which hypotheses are formulated and tested.

IC Collaborative and safe working practices

3. Demonstrate skill in the safe use of a wide variety of apparatuses, equipment, techniques, and procedures
	Students will be provided opportunities to:
IA4   repeat investigations to rely on reproducible observations of empirical evidence when constructing, analyzing, and evaluation explanations of natural events and processes.

	IE  Effective Communication of Scientific Information

2.  Use essential vocabulary of the discipline being studied.
	IB1a Develop hypotheses that lead to if/then predictions and know that hypotheses leading to accurate predictions are tentatively accepted, while hypotheses that lead to inaccurate prediction are rejected or discarded.

IC3 Demonstrate skill in the safe use of a wide variety of apparatuses, equipment, techniques, and procedures.
IE2a Define and use a basic set of technical terms correctly and in context for each discipline studied.

	Evidence of Learning (Summative Assessment)

	During classroom review (CN), students should be able to answer a TAKS released question aligned with an elementary science TEKS (CN), correctly 80% of the time. (CR)


Science-Grade 5
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Unit of Study: Systems: Models and Designs
Fourth Grading Period –Weeks 6-10
CURRICULUM OVERVIEW
	Enduring Understanding
	Unit Rationale

	A system is a group of cycles, structures, and processes that interact to form something more complex.  Systems can be designed to perform specific functions.   Scientists construct model systems to explain or model how things work.  In doing this, scientists must problem solve.  One application of problem solving is called engineering.  Engineering involves applying scientific knowledge and procedures to come up with a practical solution to a problem; constructing knowledge and the use of it.  
	· To use thinking processes that illicit the use of hypotheses, design, model building, and engineering to solve a practical problem.

· To understand the difference between conceptual models, those ideas expressed in words and mathematics, versus physical models, which are physical representations of an object, which is inaccessible to some degree.

	Essential Questions
	Guiding Questions

	· What are some limitations of the black box model? (4.3C, 5.3C)
· Is the black box a physical or conceptual model?  Explain.  (5.3C)
· How is the black box a system?  Explain.  (2.5D, TEKS Intro.)
· How is the work we did with the black boxes like the work scientists do?  How is it different?  (5.3D)
· Why do scientists respectfully critique each others' hypotheses and theories using evidence and information? (5.3D)

· Why and when are models created?  (5.3C)
· How is a drought-stopper a system?  Explain.  (2.5D, TEKS Intro.)
· Could the drought-stopper really stop drought?  Explain.  (5.2D)
· How is a physical model like a conceptual model?  Different?  (5.3C)
· What form of energy is creating the hum and ding sound?  Explain the path the energy takes.  (5.6A, B)
· How does a switch control the flow of energy in a circuit?  Explain.  (5.6B)
·  How does it serve as a structure in a system?  (5.6B)
· How is a hum dinger a system?  What interactions have to take place among the structures in order for the hum dinger to have its desired effect?  (5.6B)
· What is the value of analyzing, reviewing, and critiquing other groups' scientific explanations as to their strengths and weaknesses?  (5.3A)
· What are the similarities and differences between you hypothesis and the actual model? (5.2B)
· Why was it important to test your go-cart more than once? (5.2E)
· What is an engineer?  Is an engineer a type of scientist?  Explain.  (5.3D)
· What is the force that pulled the go-cart down the ramp?  (3.6C, 5.6D)
· How did the change in design (adding larger wheels and using rubber bands) improve the performance of our go-carts?  (5.2A, D)
· How does wheel size affect the distance a rubber-band-powered go-cart can travel? (5.2D) 
· Help does a graph help you to organize, analyze, examine, and evaluate information?  (5.2G)
· What is the five-step engineering process? (5.3D)
· What is an inventor?  What do an engineer and an inventor have in common?  Is an inventor a scientist?  Is an engineer a scientist?  Explain your thinking.  (5.3D)
· When force was applied, was the motion and direction that the cart traveled the same for all carts?  Why?  Why not?  (5.2D, 5.6D)

	· How can you describe a black box? (5.2C)
· What are some limitations of the black box model? (5.3C, 4.3C)
· How did your group come to a consensus about what the black box looked like inside?  (5.2D)
· Is the black box a physical or conceptual model?  Explain.  (5.3C)
· How is the black box a system?  Explain. (2.5D, TEKS Intro.)
· How is the work we did with the black boxes like the work scientists do?  How is it different?  (5.3D)
· What evidence existed that led you to believe that the black box was like your pictorial representation inside?  (5.2D, 5.3A)
· Why do scientists respectfully critique each others' hypotheses and theories using evidence and information? (5.3A)
· How did the original black box help you determine what would go inside your copy-cat black box?  (the model was refined by comparing the unknown (original black box) to the known (the black box being constructed by the students) (5.2D)
· Did all of the knowledge that you used to build the copy-cat black box come from knowledge that you learned only at school?  Explain.  (5.3A)
· Would it have been easier or harder to just build the black box without having the original box to compare it to?  Why?  Why not?  (5.2D)
· What kind of information and evidence were you able to collect from the original box without opening it up?  (5.2C, D)
· What was the limitation of using the original black box to build the copy-cat box? (TEKS 4.3C) 

· Why and when are models created?  (5.3C)

· Was the black box model that you built scientifically proven to be correct? (No)  Why?  Why not?  (5.2D)

· Was the box that you built a conceptual model or a physical model or both?  Explain. (5.3C)
· How is a drought-stopper a system?  Explain.  (2.5D, TEKS Intro.)
· What do you think the drought-stopper looks like inside (before reveal)?  (5.2D)
· What direct or indirect evidence leads you to believe that?  (5.2D)
· Is the drought-stopper a physical or conceptual model?  Explain.  (5.3C) 
· Is your hypothesis a physical or conceptual model?  Explain. (5.3C)
· What were some of the limitations of our model drawings?  Explain.  (4.3C)
· How could we respectfully critique this students' hypothesis?  Do you agree or disagree with his/her hypothesis?  What could you add to improve it? (5.3A)
· What is a siphon?  How does it work?   What role does gravity play when using a siphon?   When would you use one in real life? (5.4A)
· How does a siphon, as a tool, compare to a funnel like we used when we studied mixtures and solutions?   (5.2D)
· Could the drought-stopper really prevent drought?  Explain. (5.2D)

· What real-world cycle provides resources for the drought-stopper?  (4.8B)
· How is a physical model like a conceptual model?  Different? (5.2D)
· Why can a hum dinger be considered a system?  (2.5D, TEKS Intro., 5.6B)
· What is a circuit? (5.6B)
· How is a circuit a system?  (2.5D, TEKS Intro., 5.6B)
· What form of energy is creating the hum and ding sound?  Explain the path the energy takes.  (5.6A, B)
· How does a switch control the flow of energy in a circuit?  Explain.   How does it serve as a structure in a system?  (5.6B)
· What was the ultimate goal of the hum dinger?  Does your hum dinger do this?  (5.2D, 5.6A)
· What was the energy producer for your hum dinger? (5.6B)
· Is the hum dinger a physical or conceptual model? (5.3C)
· Would the hum dinger have worked without the energy source?  Why? Why not? (5.6B)
· Did the model hum dinger in the bag have limitations?  What were they?  How did your group work to overcome the limitations of the model in order to create your own model?  
· Did your hum dinger turn out exactly as the model in the bag?  Why? Why not?  (4.3C)
· What would you have done differently? (5.2F)
· How is a hum dinger a system?  What interactions have to take place among the structures in order for the hum dinger to have its desired effect?  ((2.5D, TEKS Intro.)
· What was the role of the switch on the hum dinger?  Explain how the switch interrupts or allows the flow of electricity.  (5.6B)
· Did energy change forms as it traveled throughout the structures in the hum dinger? Explain.  (4.6A)
· What was the predominate form of energy used by the hum dinger? (4.6A)
· How do you know when the circuit on the hum dinger is not complete? (5.6B)
· What is the value of analyzing, reviewing, and critiquing other groups' scientific explanations as to their strengths and weaknesses? (5.3A)
· What are the similarities and differences between your hypothesis and the actual model? 
· What conclusions can you draw about this activity? (5.2D)
· What skills did you have to use to create the hum dinger without being able to see it?  (5.2D)
· What skills did you have to use to create the hum dinger that you were able to see? (5.2D)
· What were the limitations of the paper bag model hum dinger? (4.3C)
· What are some limitations of both models you created? (5.2D, F)
· If you were to evaluate both models, your hypothesis model and the actual model, which one do you think works best?  Explain.  Was your hypothesis model a better model than the original?  (5.2D, F)
· Does the go-cart presented meet the criteria we set from the beginning? Design and construct a cart that can roll freely down a ramp? (5.6D)
· What were some limitations of our go-cart model?  (4.3C)
· Why was it important to test your go-cart more than once?  (5.2E)
· How far was your go-cart able to roll past the ramp (in centimeters)?  (5.2C)
· What materials did you choose to use to build your go-cart?  (5.2B)
· Is the go-cart a system?  Explain.  (2.5D, TEKS Intro.)
· What could you have done to make your go-cart better?  (5.2D)
· Were there common go-cart designs?  (5.2C)
· What materials were used by all groups?  Were those common materials absolutely necessary for making the go-cart meet the criteria? (For example, did every group use wheels?  Are wheels essential to the design of a go-cart?) (5.2B, D, 5.6D)
· Is a go-cart a system?  Explain.  (2.5D, TEKS Intro.)
· Which free-rolling go-cart design do you think was the best?  Why?  The worst?  Why? (5.3A) 
· Would you consider yourself an engineer?  Why?  What is an engineer? Is an engineer a type of scientist?  Explain. (5.3D0
· What is the force that pulled the go-cart down the ramp? (3.6C)
· What are the similarities and differences between your hypothesis and the actual model? (5.2D) 
· What conclusions can you draw about this activity? (5.2F)
· What skills did you have to use to create the hum dinger without being able to see it? (5.2D)
· What skills did you have to use to create the hum dinger that you were able to see? (5.2D)
· What were the limitations of the paper bag model hum dinger? (4.3C)
· What are some limitations of both models you created? (4.3C)
· If you were to evaluate both models, your hypothesis model and the actual model, which one do you think works best?  Explain.  Was your hypothesis model a better model than the original? (5.3A)
· Does the go-cart presented meet the criteria we set from the beginning? Design and construct a cart that can roll freely down a ramp? (5.6D)
· What were some limitations of our go-cart model?  (4.3C)
· Why was it important to test your go-cart more than once?  (5.2E)
· How far was your go-cart able to roll past the ramp (in centimeters)?  (5.2C)
· What materials did you choose to use to build your go-cart?  (5.2B)
· Is the go-cart a system?  Explain.  (2.5D, TEKS Intro.)
· What could you have done to make your go-cart better?  (5.2D) 
· Were there common go-cart designs?  (5.2C)
· What materials were used by all groups?  Were those common materials absolutely necessary for making the go-cart meet the criteria? (For example, did every group use wheels?  Are wheels essential to the design of a go-cart?) (5.2C, D)
· Is a go-cart a system?  Explain. (2.5D, TEKS Intro.)  
· Which free-rolling go-cart design do you think was the best?  Why?  The worst?  Why?  (5.3A) 
· Would you consider yourself an engineer?  Why?  What is an engineer? Is an engineer a type of scientist?  Explain. (5.3D)
· What is the force that pulled the go-cart down the ramp? (3.6C)
· How did the change in design (adding larger wheels and using rubber bands) improve the performance of our go-carts? (5.2D)
· Is the rubber-band-powered go-cart a system?  Explain. (2.5D, TEKS Intro.)
· Where does the energy come from to power the go-cart we created today?  (5.6A)
· How did you measure and record changes in the position of the go-cart?  (5.2C)
· What are the limitations of the rubber-band-powered go-cart?  Explain.  (4.3C, 5.3C)
· What is the significance of repeating the testing of your rubber-band-powered go-cart more than once? (5.2E)
· How does wheel size affect the distance a rubber-band-powered go-cart can travel? (5.2D)
· How does the length of the rubber band affect the distance a rubber-band-powered go-cart can travel? (5.2D)
· Does each group, A-H, all show three trials represented?  Why?  Why not? (5.2E)
· Which group had the self-propelled go-cart that went the farthest?  How can you tell this by using the graph? (5.2C, D, G)
· How did you measure and record changes in the position of the go-cart?  (5.2C)
· How does a graph help you to organize, analyze, examine, and evaluate information?  Explain. (5.2G)
· Did any group get the same outcome on all three trials?  Which group?  (5.2D, E)
· Why was it important to test the self-propelled go-carts more than once?  (5.2E)
· Which self-propelled go-cart would you buy if it was for sale? Why? (5.3A)
· What design feature impacted the go-carts ability to travel 2m or more most?  Why?  (5.2D)
· After seeing other students' go-carts, how could you have improved your go-cart? (5.2D)
· What were the variables when it came to creating the go-cart?  (5.2A)
· How were our new products (carts) developed?  (5.2A)
· Would our carts be considered "technology"?  Why? (5.3D)
· What is the five-step engineering process? (5.3D)
· How effective was your first design? (5.2D)
· Did you make adjustments? If so, what kind? (5.2A)
· What could you have done to make your cart better?  (5.2D)
· What is an inventor?  What do an engineer and an inventor have in common? Is an inventor a scientist?  Is an engineer a scientist? Explain your thinking.  (5.3D)

· How did we measure and record the changes in the position and direction of the motion of the cart? (5.2C)
· When force was applied, was the motion and direction that the cart traveled the same for all carts?  Why? Why not?  (5.2D)

	TEKS
	TEKS Specificity - Intended Outcome

	Concepts
	[image: image3.wmf]Matter and energy.   TEKS 2.5.  The student knows that matter has physical properties and those properties determine how it is described, classified, changed, and used.  The student is expected to:

 (D)  combine materials that when put together can do things that they cannot do by themselves such as building a tower or a bridge and justify the selection of those materials based on their physical properties.  
[image: image4.wmf] Force, motion, and energy.  TEKS 3.6.  The student knows that forces cause change and that energy exists in many forms.  The student is expected to:
(C) observe forces such as magnetism and gravity acting on objects
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” I CAN” statements highlighted in yellow should be displayed for students.
I can…
· combine materials that when put together can do things that they cannot do by themselves (2.5D)

· observe forces such as magnetism and gravity acting on objects (3.6C)


	
	[image: image6.wmf]Force, motion, and energy.  TEKS 4.6. The student knows that energy exists in many forms and can be observed in cycles, patterns, and systems.  The student is expected to:

       (A)  differentiate among forms of energy, including mechanical, sound,    

              electrical, light, and heat/thermal 
[image: image7.wmf]Earth and space.  TEKS 4.8.  The student knows that there are recognizable patterns in the natural world and among the Sun, Earth, and Moon system. The student is expected to:

       (B)  describe and illustrate the continuous movement of water above and on the surface of the Earth through the water cycle and explain the role of the Sun as a major source of energy in this process

[image: image8.wmf]Matter and Energy.  TEKS 5.5.  The student knows that matter has measurable physical properties and those properties determine how matter is classified, changed, and used.  The student is expected to:

       (A) classify matter based on physical properties, including mass, magnetism,
[image: image9.wmf]Force, Motion, and Energy.  TEKS 5.6.  The student knows that energy occurs in many forms, and can be observed in cycles, patterns, and systems.  The student is expected to:

(A) explore the uses of energy, including mechanical, light, thermal, electrical, and sound energy;

(B) demonstrate that the flow of electricity in circuits requires a complete path through which an electric current can pass and can produce light, heat, and sound;
	· differentiate among forms of energy, including mechanical, sound, electrical, light, and heat/thermal (4.6A)

· describe and illustrate the continuous movement of water above and on the surface of the Earth through the water cycle and explain the role of the Sun as a major source of energy in this process (4.8B)
· classify matter based on physical properties (5.5A)
· explore the uses of energy including mechanical, light, thermal, electrical and sound energy (5.6A)

· demonstrate that the flow of electricity in circuits requires a complete path through which an electric current can pass and produce heat, light, and/or sound (5.6B)



	Process Skills
	[image: image10.wmf] Scientific Investigation and Reasoning.  TEKS 4.3.  The student uses critical thinking and scientific problem solving to make informed decisions.  The student is expected to:

(C) represent the natural world using models such as rivers, stream tables, or fossils and identify their limitations, including accuracy and size
[image: image11.wmf]Scientific Investigation and Reasoning.  TEKS 5.1. The student conducts classroom and outdoor investigations following home and school safety procedures and environmentally appropriate and ethical practices.  The student is expected to:
(A) demonstrate safe practices and the use of safety equipment as described in the Texas Safety Standards during classroom and outdoor investigations; and

(B) make informed choices in the conservation, disposal and recycling of materials
	[image: image12.png]


I can…
· represent the natural world using models such as rivers, stream tables, or fossils, and identify their limitations, including accuracy and size (4.3C)

· demonstrate safe practices and the use of safety equipment during classroom and outdoor investigations (5.1A)
· make informed choices in the conservation, disposal, or recycling of materials (5.1B)



	
	[image: image13.wmf]Scientific Investigation and Reasoning.  TEKS 5.2.  The student uses scientific methods during laboratory and outdoor investigations.  The student is expected to:

(A) describe, plan, and implement simple experimental investigations testing one variable;

(B) ask well-defined questions, formulate testable hypotheses, and select and use appropriate equipment and technology;
	· describe, plan, and implement investigations testing one variable (5.2A)

· ask well-defined questions, formulate testable hypotheses, and select and use appropriate equipment and technology (5.2B)

· collect information by detailed observations and accurate measuring (5.2C)

	
	(C) collect information by detailed observations and accurate measuring;

(D) analyze and interpret information to construct reasonable explanations from direct (observation) and indirect (inferred) evidence;

(E) demonstrate that repeated investigations may increase the reliability of results;

(F) communicate valid conclusions in both written and verbal forms; and

(G) construct appropriate simple graphs, tables, maps, and charts using technology, including computers, to organize, examine, and evaluate information
	· analyze and interpret information to construct reasonable explanations from direct and indirect information (5.2D)

· demonstrate that repeated investigations may increase the reliability  of results (5.2E)

· communicate valid conclusions in both written and verbal forms

· construct appropriate graphs, tables, maps, and charts using technology, including computers, to organize examine, and evaluate information (5.2G)


	
	[image: image14.wmf]Scientific Investigation and Reasoning.  TEKS 5.3.  The student uses critical thinking and scientific problem solving to make informed decisions.  The student is expected to:
(A) in all fields of science, analyze, evaluate, and critique scientific explanations by using empirical evidence, logical reasoning, and experimental and observational testing, including examining all sides of scientific evidence of those scientific explanations, so as to encourage critical thinking by the student.;
(B) evaluate the accuracy of the information related to promotional materials for products and services such as nutritional labels; 

(C) draw or develop a model that represents how something works or looks that cannot be seen such as how a soda dispensing machine works; and

(D) connect grade-level appropriate science concepts with the history of science, science careers, and contributions of scientists.

[image: image15.wmf]Scientific Investigation and Reasoning.  TEKS 5.4.  The student knows how to use a variety of tools and methods to conduct science inquiry.  The student is expected to:
(A) collect, record and analyze information using tools, including calculators, microscopes, cameras, computers, hand lenses, metric rulers, Celsius thermometers, prisms, mirrors, pan balances, triple beam balances, spring scales, graduated cylinders, beakers, hot plates, meter sticks, magnets collecting nets, and notebooks; timing devices, including clocks and stopwatches; and materials to support observations of habitats or organisms such as terrariums and aquariums; and

(B) use safety equipment, including safety goggles and gloves.

	· Analyze, evaluate, and critique scientific explanations by using empirical evidence, logical reasoning, and experimental and observational testing, including (5.2A)

·  Examine all sides of scientific evidence to encourage critical thinking (5.2A)
· Evaluate the accuracy of the information related to promotional materials for products and services (5.3B)

· Draw or develop a model that represents how something works or looks that cannot be seen (5.3C)

· Connect grade-level appropriate science concepts with the history of science, science careers, and contributions of scientists (5.3D)
· Collect, record, and analyze information using tools (5.4A)

· Use safety equipment including safety goggles and gloves (5.4B)

	Evidence of Learning (Summative Assessment)

	During classroom and field investigations (CN), students will make wise safety decisions and demonstrate safe practices with 100% accuracy (B) as documented by using a safety rubric (CR).

During classroom and field investigations (CN), students will make wise choices in the use and conservation of resources and the disposal or recycling of materials (B) with at least 80% accuracy (CR) 

During classroom and field investigations (CN), students will plan and implement descriptive and simple experimental investigations including asking well-defined questions, formulating testable hypotheses, and selecting and using equipment and technology (B) with at least 80% accuracy (CR).

During classroom and field investigations (CN), students will collect information by observing and measuring (B), with at least 80% accuracy (CR).

During classroom and field investigations (CN), students will analyze and interpret information to construct reasonable explanations from direct and indirect evidence (B) with at least 80% accuracy (CR).

During classroom and field investigations (CN), students will communicate valid conclusions (B) with at least 80% accuracy (CR).

During classroom and field investigations (CN), students will construct simple graphs, tables, maps, and charts using tools including computers to organize, examine, and evaluate information (B) with at least 80% accuracy.

During classroom and field investigations (CN), students will represent the natural world using models and identify their limitations (B) with at least 80% accuracy (CR).

During classroom and field investigations (CN), students will evaluate the impact of research on scientific thought, society, and the environment (B) with at least 80% accuracy.

During classroom and field investigations (CN), students will collect and analyze information using tools including microscopes, cameras, hand lenses, safety goggles, and rulers (B) with at least 80% accuracy (CR)

During classroom and field investigations (CN), students will describe some cycles, structures, and processes that are found in a simple system (B) with at least 80% accuracy (CR).

During classroom and field investigations (CN), students will describe some interactions that occur in a simple system (B) with at least 80% accuracy (CR).

During classroom and field investigations (CN), students will be able to prove that repeated investigations increase the reliability of results (B) with at least 80% accuracy (CR).

During classroom and field investigations (CN), students will be able to measure and record changes in the position and direction of the motion of an object to which a force such as a push or a pull has been applied (CN), with at least 80% accuracy (CR).


Science – Grade 5
[image: image155.png]force



Unit of Study: Systems:  Models and Designs
Fourth Grading Period –Week 6, Monday and Tuesday (Two Days)
CURRICULUM GUIDE
	Guiding Questions
	Essential Pre-requisite Skills

	· How can you describe a black box? (5.2C)
· What are some limitations of the black box model? (4.3C, 5.3C)
· How did your group come to a consensus about what the black box looked like inside?  (5.2D)
· Is the black box a physical or conceptual model?  Explain.  (5.3C)
· How is the black box a system?  Explain.  (2.5D, TEKS Intro.)
· How is the work we did with the black boxes like the work scientists do?  How is it different?   (5.3D)
· What evidence existed that led you to believe that the black box was like your pictorial representation inside?  (5.2D, 5.3A)
· Why do scientists respectfully critique each others' hypotheses and theories using evidence and information? (5.3A)
	· The student can combine materials that when put together can do things that they cannot do by themselves such as building a tower or a bridge and justify the selection of those materials based on their physical properties.  (2.5D)

· The student can demonstrate safe practices and the use of safety equipment during classroom and outdoor investigations.  (4.1A)
· The student can make informed choices in the use and conservations of natural resources and reusing and recycling of materials. (4.1B)

· The student can plan and implement descriptive investigations, including asking well-defined questions, making inferences, and selecting and using appropriate equipment or technology to answer his/her questions. (4.2A)

· The student can collect and record data by observing and measuring, using the metric system, and using descriptive words and numerals such as labeled drawings, writing, and concept maps. (4.2B)
· The student can construct simple, tables, charts, bar graphs, and maps, using tools and current technology to organize, examine, and evaluate data. (4.2C)

· The student can analyze data and interpret patterns to construct reasonable explanations from data that can be observed and measured.  (4.2D)

· The student can perform repeated investigations to increase the reliability of results. (4.2E)

· The student can communicate valid oral and written results supported by data.  (4.2F)

· The student can analyze, evaluate, and critique scientific explanations by using empirical evidence, logical reasoning, and experimental and observational testing, including examining all sides of scientific evidence of those scientific explanations so as to encourage critical thinking. (4.3A)

· The student can represent the natural world using models and identify their limitations.  (4.3C)

· The student can connect grade-level appropriate science concepts with the history of science, science careers and the contributions of scientists.  (4.3D)

· The student can conduct, record, and analyze information using tools.  (4.4A)

· The student can use safety equipment as appropriate, including safety goggles and gloves.  (4.4B)

· The student can measure, compare, and contrast physical properties of matter.  (4.5A)

· The student can differentiate among forms of energy, including mechanical, sound, electrical, light and heat/thermal.  (4.6A)

· The student can design an experiment to test the effect of force on an object such as a push or a pull, gravity, friction, or magnetism.  (4.6D)

	The Teaching Plan and Learning Plan

	Instructional Model & Teacher Directions

The teacher will…
	So students can…

	5E Model of Instruction

Use the …

FOSS Models and Designs, Investigation 1, Black Boxes, Part 1, Black-Box Investigations (Two Days)
· Remind students at the beginning of every lesson to follow safety rules and make wise choices in the conservation of resources, disposal and or recycling of materials when applicable. 

· Teacher will need to prepare 16 black boxes prior to beginning the lesson today.  Directions for this may be found on pp. 10-11 of the Investigation 1 Folio.

· Prepare for instruction by reading the Background for Teacher, pp. 4-5, and Teaching Children About Black Boxes, pp. 6-7 behind the Investigation 1 folio tab.

· Student jobs/roles will be an important part of this unit.  Please remind students of that.  
Main Idea of Lesson

Most of this unit will focus on scientific processes.  Content TEKS highlighted in this unit surround systems, force, and energy .
Scientists develop models to explain how things work.  A model is a representation of something.  Because they are representations, they have limitations.  There are two types of models that students will learn about: physical models and conceptual models.  A physical model is a representation of something using objects.  A conceptual model is a mental picture of an object, system, or process.  

In this lesson, students will make hypotheses and observations of black box models to determine what is inside without looking.  Students will develop conceptual models and work in their groups to come to a consensus regarding what is in the black boxes.
I Can…
· Draw or develop a model that represents how something works or looks that cannot be seen (5.3C)

· Analyze and interpret information to construct reasonable explanations from direct (observable) and indirect (inferred) evidence (5.2D)

· Analyze, critique, evaluate, and critique scientific explanations by using empirical evidence, logical reasoning, and experimental and observational testing, to encourage critical thinking (5.3A)

Engage

This lesson is two days.  Therefore, each section of the Five E Model will be listed under its appropriate section of the Five E Model by day. 

Day One
· Introduce Models and Designs Journals, p. 12
Even though students already have a science journal, it is a good idea for the teacher to print the pages associated with the upcoming lessons.  The science journal/notebook is to be looked upon as a tool.   Upon completion, the "mini journal" can then be attached inside the students' regular science journal.  To expedite this, FOSS has reduced the size of these pages so that they can be placed in a student science journal/notebook.  These reduced pages may be found at::
http://lhsfoss.org/fossweb/teachers/parents/dupmasters.php
· Introduce the Black-Box Challenge, p. 12
Teacher will hold up a black box and ask students:
                I have a bunch of these black boxes.  
               How would you describe this black box? 

It sounds like there is something inside, but I don't know what, because the boxes can't be opened.  I'd like each of you to work with a partner to figure out what the box looks like inside. 
Day Two
· Describe Scientific Collaboration, p. 14
Teacher will engage students by telling them:

Scientists often work by themselves on difficult problems for a while and then write articles about what they found out and publish them in science magazines called scientific journals.  Your model drawings from yesterday are your published journal articles.

When scientists read journals articles, they sometimes find that other scientists are interested in the same problem.  They might then call a conference where they can get together to talk and work together on the problem.  Working together is called collaboration.  During these collaborative meetings, scientists also respectfully critique other scientists' hypotheses and theories using evidence and information 

We will practice this throughout the course of this investigation. We will work collaboratively and respectfully to come to a group consensus about the contents of the black boxes. 
	Day One
· [image: image16.wmf]Students will be introduced to a black box challenge whereby they must work in partnerships to make observations and hypotheses about what their box looks like inside without opening it. 
[image: image17.jpg]


 Journal Writing 
· Students will prepare a "mini journal" to use as a tool for documenting their learning during the course of upcoming investigations 

· [image: image18.png]


As a whole group, students will describe the black box held up by the teacher. 


	Explore
Day One

· Lay Down Some Rules, p. 12

Teacher will set the stage for exploring the black boxes by telling students that the activity surrounds hypothesizing what is in the black boxes, not opening them up for observation.  Rules for observation should be as follows:

· The boxes remain closed.

· No drawing on the boxes, even with erasers.

· No violent shaking or hard pressure-boxes can break.

· Form Teams of Two, p. 12

Teacher will arrange students in small groups (preferably groups of four).  Teacher will ask students to pair up in their small groups.  Each pair of students will investigate one box.

· Distribute Boxes, p. 12

Teacher will place the A and B boxes in one location, and the C and D boxes some distance away.  
     Teacher will have the Materials Manager from each group pick up one box from each location to ensure that two pairs in a group do not get the same box to work on.
Day Two
· Describe Black-Box Conferences, p. 14

Teacher will tell students that today (Day 2) is conference time.  For the next ten minutes all students who investigated Box A will work together in one conference location, as will all the Box B's, Box C's, and Box D's.

The goal is to work together to come up with a model for their box on which they all can agree.

· Work Toward Consensus, p. 15

Teacher will tell students that consensus means everyone agrees.  The conference groups should all try to reach a consensus, not by vote, but by observation, discussion, testing of ideas, and evidence.  When the group has reached consensus, the group Data Recorder from each group will draw the consensus model on the board. 
· Provide Hints, p. 15

Teacher can provide hints to the groups like:

By the way, I have been told that all Box A's are the same, all of the Box B's are the same, etc.   When I look at the models on the board, I find that different investigators came up with different models to explain the same box.  This is interesting.  
Why do you suppose this happened? 
· Organize Into Conference Groups, p. 15
Teacher will point out the locations in the room where the conference groups will meet.  Teacher will ask students to move to their assigned areas with their boxes to begin refining their models.  Upon consensus, teacher will tell students to draw their group hypothesis in their science journals/notebooks.  
	Day One
· [image: image19.png]


Student pairs will analyze one of four boxes (A, B, C, or D) and work with a partner in their small group to hypothesize about what the inside of the black box looks like without opening the box up. 
Day Two
· [image: image20.png]


Students will be re-organized to meet with students from other like-groups that analyzed the same black box.  For example all "A Box" explorers will meet with other "A Box" explorers and share their observations, hypotheses, and evidence.  
· [image: image21.png]


Student groups will come to a consensus on what they think their box looks like inside and draw a diagram of it on the board or chart paper. (TEKS 5.2B, C)
· [image: image22.png]
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 Journal Writing 
· Students will draw their group hypothesis in their science journals/notebooks.  

	Explain
Day One
· Identify the Marble, p. 12

After students have had time to explore the black boxes and make their hypotheses, the teacher will ask students:

What have you discovered about the black boxes?
If students hypothesize that a marble is in the box, teacher will ask for a show of hands from those who agree.

Teacher may then confirm that there is a marble in the box and then tell students:

It's true, you all have a marble in your black box, but there might be something else in there too.  Remember, your challenge is to figure out what the box would look like inside if you were able to open it. 
· Prepare Outlines on the Board, p. 13
Teacher will ask students to draw pictures or diagrams of what they think the box looks like inside in their science journals/notebooks.  
While students work, teacher will draw sixteen large box outlines on the board-four under a letter A, four under a letter B, four under a C, and four under a D like below:
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· Explain Drawing Box Contents, p. 13
After students have worked on their drawings for about ten minutes, teacher will ask the Data Recorder from each team to come to the board and draw their hypothesis inside a box.  If a student pair had Box A, they would draw what they think the inside of Box A looked like in one of the boxes under "A" box column on the board. 
 If a student pair had Box D, they would draw their hypothesis inside one of the boxes on the board under "D", etc. (Teacher initially prepared a total of sixteen boxes).  Teacher may call more than one student up to the board at a time to speed things up.
· Introduce Model, p. 14

When all student pairs are represented by the drawings in the boxes on the board, the teacher will tell students:

What you have created here on the board are models.  A model is a representation or explanation of something that shows how it looks or works.  People make models of things that are very big, like the solar system, things that are very small, like particles of dust, and things that are impossible to see into, like black boxes.

What are some other examples of models we have either seen or made before? 
If a model is a concrete example, like our black box, it is called a physical model. A physical model 
is a representation of something using objects?   
What is an example of a physical model that you have seen? 
A conceptual model is a mental picture of an object, system, or process.  For example, you were asked to try to visualize in your mind what was inside the black box without opening it.   You had a physical model of the black box, but you could only see the outside of the box, not the inside.  So, you had to use your senses and prior experience to make predictions about what the inside of 
the black box could possibly look like. You created a mental picture in your mind of what was inside the box?  Then you were asked to draw your idea on paper or on the board.
· Interpret Students' Models, p. 14
Teacher will tell students:

Models are often used to communicate information and ideas.  Creating models is part of the modeling process; interpreting models is another part.  Create is to make.  Interpret is to explain or tell the meaning of.
· Discuss the Making of Models, p. 14
What's interesting is that you were able to create a detailed model, without even seeing what is in the boxes.

What processes did you use to explore the boxes in order to generate the models?

How were you able to determine what may have been inside the box?

Day Two

· Draw the Consensus Models, p. 15
While students work on their consensus models, teacher will draw four large box outlines on chart paper and label them "A" through "D".  Teacher should plan to keep those chart paper records for Part 2.

[image: image25.png]



               Teacher will ask the Reporter from each group to draw the consensus model on the chart paper 
               in the appropriate box.  While the group Data Recorder is doing this, all other group members 
               should be drawing their consensus model in their own science journals/notebooks. (TEKS 5.3C)
√ Reflection
What do you do for students who need additional support?
Give students some clay or play dough and ask them to create a model of something that they use everyday.

How is your model like the real thing?

What is the limitation of your model?

Is your model a physical model or a conceptual model?  Why?  Explain. 
What do you do for students who master the learning quickly?
To support students with the difference between physical models and conceptual models, ask them to create a list of examples of each on chart paper.  The teacher should check it and hang it up as a reference reminder to all students in the class. 
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· Discuss the Final Models, p. 16
Teacher will review the original question, "What do the boxes look like inside?"  
Students may be frustrated because they still cannot open the black boxes to check their hypotheses.  Teacher will tell students:
There are many things in the world like our black boxes that can't be opened for a close look-the center of our planet, Earth, the Sun, etc.  We create models to explain what they look like and how they work based on the information we are able to get.  When we get new information, we change our models to include the new knowledge.  Models always represent our best explanation of how things look or work, and models can always change.

For example, for many years we included Pluto in our model of the Solar System.  Recently scientists ruled that Pluto is not a full-sized planet, it is a dwarf planet.   Because Pluto's description changed, it was removed from our Solar System.  Because of this change, many public school science classrooms have had to take down old posters of the Solar System that have Pluto on it because Pluto is no longer classified as such.   
· Propose Improving Models, p. 16
The teacher will ask students to brainstorm other ways that this investigation could be improved and/or more information collected.   The boxes still must remain closed, but can be improved by using tools and techniques such as X-Ray and magnets.  
· Reveal the Secret?, p. 16

The teacher should NEVER allow the black boxes to be opened.  As long as the boxes remain closed, everyone is right-no one is wrong.

· Return Boxes to the Materials Station, p. 16
	Day One
· [image: image27.wmf]After analysis, students will identify that a marble is inside the black box.  They will then continue making hypotheses about what else is inside the box. 
· [image: image28.jpg]


 Journal Writing 
· Students will be asked to draw pictures or diagrams of what they think the box looks like inside in their individual science journals. 
· [image: image29.wmf]Student Reporters from each team will share their drawings on the board of what they think the black box looks like inside for comparative purposes. 
· [image: image30.wmf]Students will share the processes that lead them to their hypotheses surrounding what the black box looks like inside.  [image: image31.wmf]Students will share examples of other real-life models they are familiar with. 
Day Two
· [image: image32.png]


Students will work in small groups to come to a group consensus of what they think the group's black box looks like inside. 
· [image: image33.png]


The group reporters will come to the board and draw the group's consensus model on a sheet that has been prepared by the teacher.  
· [image: image34.png]


As a whole group, students will discuss other real-world models and discuss how models represent man's best explanation of how things look or work.  Models can change as man's understandings change. 
· [image: image35.png]


As a whole group, students will brainstorm ways that this investigation could be improved using additional tools and techniques (such as X-Rays, magnets, etc.). 
· [image: image36.png]


Materials for each small group will be returned to the Materials Station by the group Materials Person.

	Elaborate
· Teacher will ask students to use the Reading Process to partner read a FOSS Story entitled Everyday Mysteries which will help them understand how models are systems made of structures that interact.  This story also will allow students to read about the difference between physical models and conceptual models. 
· Teacher will remind students to add appropriate science vocabulary to their science glossaries in their science notebooks for future reference.
	· [image: image37.png]


Students will work in pairs and use the Reading Process to read a FOSS Story entitled Everyday Mysteries to learn about the difference between physical and conceptual models.  

	Evaluate
· Teacher can ask students to reflect and respond to one or more of the following in their science journals/notebooks:
· How can you describe a black box? 
· What are some limitations of the black box model? 
· How did your group come to a consensus about what the black box looked like inside?  
· Is the black box a physical or conceptual model?  Explain.  
· How is the black box a system?  Explain.  
· How is the work we did with the black boxes like the work scientists do?  How is it different?  (Scientists use models to try to explain what cannot always be proven.  Scientists also hypothesize and change their hypotheses on a regular basis about the natural world.  For example, further scientific research has concluded that Pluto is a dwarf planet.  Scientists used to believe that it was a full-sized planet.)
· What evidence existed that led you to believe that the black box was like your pictorial representation inside? 
[image: image38.png]


 Refer back to the Guiding Questions to assess students' knowledge of the lesson/concepts
	[image: image39.jpg]


 Journal Writing 
· Students will individually reflect and respond to one or more of the following in their science journals/notebooks:
· How can you describe a black box? 
· What are some limitations of the black box model?
· How did your group come to a consensus about what the black box looked like inside?  
· Is the black box a physical or conceptual model?  Explain.  
· How is the black box a system?  Explain.  
· How is the work we did with the black boxes like the work scientists do?  How is it different?  
· What evidence existed that led you to believe that the black box was like your pictorial representation inside?  

	Content Vocabulary: (Pertinent to the learning – specific)
· Model (review)

· physical model

· conceptual model

· collaboration

· consensus

· represent

· system (review)

· modelo

· modelo físico

· modelo conceptual

· colaboración

· consenso

· represente

· sistema
	Academic Vocabulary:

· collect

· observe

· measure

· analyze

· interpret

· construct reasonable explanations
· communicate
· represent
· describe
· review
· critique
· recoja
· observe
· medida
· analice
· interprete
· explicaciones razonables de la construcción
· comunique

· represente

· describa

· revisión
	Resources

FOSS Models and Designs, Investigation 1, Black Boxes, Part 1, Black-Box Investigations (Two Days)
chart paper

markers
clay or play dough (for Formative Mini Assessment)


	ELPS Student Expectations

	Listening 

c2H understand implicit ideas and information in increasingly complex spoken language commensurate with grade-level learning expectations
Speaking

c3E  share information in cooperative learning interactions;
c3F  ask and give information ranging from using a very limited bank of high frequency, high-need, concrete vocabulary, including key words and expressions needed for basic communication in academic and social contexts, to using abstract and content-based vocabulary during extended speaking assignments
Reading
c4D use pre-reading supports such as graphic organizers, illustrations, and pre-taught topic-related vocabulary and other pre-reading activities to enhance comprehension of written text;
Writing
c5G   narrate, describe, and explain with increasing specificity and detail to fulfill content area writing needs as more English is acquired.

	Evidence of Learning (Summative Assessment)

	Formative Mini Assessment
	 TAKS Benchmarks
	College-Readiness i.e.,

Anticipated Skills for SAT/ACT/College Board/Career/Life

	Grade 5 FMA, May/June 2009
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                (Great Conceptual Model Example)

Grade 5 TAKS 2004

Answer-D
[image: image42.emf]
(Great Physical Model Example)
Grade 5 TAKS, 2006

Answer-A
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Grade 8 TAKS 2006

Answer-G


Science – Grade 5
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Unit of Study: Systems:  Models and Designs 
Fourth Grading Period –Week 6, Wednesday and Thursday (Two Days)
CURRICULUM GUIDE
	Guiding Questions
	Essential Pre-requisite Skills

	· How did the original black box help you determine what would go inside your copy-cat black box? (TEKS 5.2D) (the model was refined by comparing the unknown (original black box) to the known (the black box being constructed by the students)

· Did all of the knowledge that you used to build the copy-cat black box come from knowledge that you learned only at school?  Explain.  (5.3A)
· Would it have been easier or harder to just build the black box without having the original box to compare it to?  Why?  Why not?  (5.2D)
· What kind of information and evidence were you able to collect from the original box without opening it up? (5.2C, D)
· What was the limitation of using the original black box to build the copy-cat box?  (it could not be opened) (4.3C)
· Why and when are models created?  (Models are pictures, ideas, or objects that represent an object or process.  Models may be used to hypothesize about the unknown or used to simply represent what is known about something) (5.3C)
· Was the black box model that you built scientifically proven to be correct? (No)  Why?  Why not?   (We were not able to compare the unknown to something that is known because the original box could not be opened) (5.2D)
· Was the box that you built a conceptual model or a physical model or both?  Explain. (5.3C)
	· The student can combine materials that when put together can do things that they cannot do by themselves such as building a tower or a bridge and justify the selection of those materials based on their physical properties.  (2.5D)

· The student can demonstrate safe practices and the use of safety equipment during classroom and outdoor investigations.  (4.1A)

· The student can make informed choices in the use and conservations of natural resources and reusing and recycling of materials. (4.1B)

· The student can plan and implement descriptive investigations, including asking well-defined questions, making inferences, and selecting and using appropriate equipment or technology to answer his/her questions. (4.2A)

· The student can collect and record data by observing and measuring, using the metric system, and using descriptive words and numerals such as labeled drawings, writing, and concept maps. (4.2B)

· The student can construct simple, tables, charts, bar graphs, and maps, using tools and current technology to organize, examine, and evaluate data. (4.2C)

· The student can analyze data and interpret patterns to construct reasonable explanations from data that can be observed and measured.  (4.2D)

· The student can perform repeated investigations to increase the reliability of results. (4.2E)

· The student can communicate valid oral and written results supported by data.  (4.2F)

· The student can analyze, evaluate, and critique scientific explanations by using empirical evidence, logical reasoning, and experimental and observational testing, including examining all sides of scientific evidence of those scientific explanations so as to encourage critical thinking. (4.3A)

· The student can represent the natural world using models and identify their limitations.  (4.3C)

· The student can connect grade-level appropriate science concepts with the history of science, science careers and the contributions of scientists.  (4.3D)

· The student can conduct, record, and analyze information using tools.  (4.4A)

· The student can use safety equipment as appropriate, including safety goggles and gloves.  (4.4B)

· The student can measure, compare, and contrast physical properties of matter.  (4.5A)

· The student can differentiate among forms of energy, including mechanical, sound, electrical, light and heat/thermal.  (4.6A)

· The student can design an experiment to test the effect of force on an object such as a push or a pull, gravity, friction, or magnetism.  (4.6D)

	The Teaching Plan and Learning Plan

	Instructional Model & Teacher Directions

The teacher will…
	So students can…

	5E Model of Instruction

Use the …

FOSS Models and Designs, Investigation 1, Black Boxes, Part 2, Buildng Black Boxes (Two Days)
· Remind students at the beginning of every lesson to follow safety rules and make wise choices in the conservation of resources, disposal and or recycling of materials when applicable. 
· Prior to this lesson, teacher may want to hang a 30cm strip of masking tape for every two students on student desks.

Main Idea of Lesson

In this lesson, students construct physical models of black boxes in order to replicate the behaviors of the original black boxes they investigated (conceptually).  They discover that models can be communicated through words and drawings, or can be physically demonstrated. (TEKS 5.3)
I Can…
· Draw or develop a model that represents how something works or looks that cannot be seen (5.3C)

· Analyze and interpret information to construct reasonable explanations from direct (observable) and indirect (inferred) evidence (5.2D)

· Analyze, critique, evaluate, and critique scientific explanations by using empirical evidence, logical reasoning, and experimental and observational testing, to encourage critical thinking (5.3A)

· Construct appropriate simple graphs, tables, maps, and charts using technology, including computers, to organize, examine, and evaluate information (5.2G)

Day One

Engage

· Teacher will tell students that he/she has some empty black boxes, marbles, and cardboard shapes.  Teacher will then  pose the question:

With these materials, do you think that we could re-create a physical model of the black box you investigated in the last lesson?
	

	Explore
· Build Models for Comparison, p. 20
To prepare students for today's task, teacher will show students first how to make masking-tape "loops", sticky side out, so that cardboard shapes can be fastened in place inside the boxes.

Teacher will arrange students in groups that allow them to work with their original partner from Part I.

The Materials Manager for each small group will pick up empty boxes, marbles, and cardboard pieces for each student partnership seated at tables.  It is recommended that the teacher just put a 30cm piece of masking tape on the end of the table for each student pair to use. 
Student pairs will work to build a physical model that behaves the same as the black box they worked with in Part I.
· Compare the Models to the Originals, p. 20

Teacher will set out the original black boxes from Part I in the Materials Station.  The Materials Manager for each table will go to the Materials Station and pick up materials and the respective original black boxes that the students worked with in Part I.
Each student pair should receive the same box (Box A, B, C, or D) that they originally worked with in the former lesson.

     Teacher should then instruct students to create a black box model that mirrors their original (remember, 
      the original box was never opened or revealed-Do not allow it to be opened now either!)  
· When students have all built their best models, the teacher will call for group attention.  
Teacher will instruct students to label the model that they created so that it can be differentiated from the teacher's model.

The Materials Manager for each small group will pick up the two boxes from each working pair of students, mindful to keep them together for tomorrow's continued work.  Group materials should be cleared from the tables.

------------------------------------Possible Breakpoint-----------------------------------------------------
Day Two
· Re-Form the Conference Groups, p. 20
Teacher will have Materials Managers from each small group pass out the original black boxes along with the student created models made previously.

For this part of the lesson, teacher will re-form conference teams just like done in Part I (All the students who built an "A Box" will be grouped together, all the students who built a "B Box" will group together, etc.).

During this re-grouping, students will be encouraged to "put their heads together" and revise their consensus models and post them on chart paper or the board (like it was done in Part 1). 
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Remember, the original black boxes made by the teacher are not to be opened!  
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Students will be grouped with their original partner from Part I, Black-Box Investigations.
· The Materials Manager from each small group will collect and distribute materials to each of the partnerships.  The Materials Manager will also pass out the original, teacher-made black box to each respective group.
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Student pairs will each be given their original unopened, teacher-made black box and work in pairs to try to re-create the black box original with the given materials without opening the original. 
· [image: image48.png]


When student partnerships have built their best possible model, the teacher will ask the Materials Manager from each group to pick the black-box copy-cats up, along with the original teacher-made box, and return them to the Materials Station. 
-------------------------------------Day Two-----------------------------------------------
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Students will re-form the conference groups like they did in Part I (All the students who built an "A Box" will be grouped together, all the students who built a "B Box" will group together, etc.).

· The student conference groups will share their copy-cat box models and improve them after sharing ideas.
· Students will then post their best model on the board (or chart paper) as done in Part I. 

	Explain
· Teacher will lead a discussion surrounding the following questions:
How did the original black box help you determine what would go inside your copy-cat black box?  (The model was refined by comparing the unknown (original black box) to the known (the black box being constructed by the students).
Did all of the knowledge that you used to build the copy-cat black box come from knowledge that you learned only at school?  Explain.  
Would it have been easier or harder to just build the black box without having the original box to compare it to?  Why?  Why not?  
What kind of information and evidence were you able to collect from the original box without opening it up?  
What was the limitation of using the original black box to build the copy-cat box?  (It could not be opened).
Why and when are models created? (Models are pictures, ideas, or objects that represent an object or process.  Models may be used to hypothesize about the unknown or used to simply represent what is known about something).
Was the black box model that you built scientifically proven to be correct?  (No)  Why?  Why not? (We were not able to compare the unknown to something that is known because the original box could not be opened).
Was the box that you built a conceptual model or a physical model or both?  Explain. 
We will not be opening the original black box.  Why do you want to open the original black box?
√ Reflection

What do you do for students who need additional support?
Some students may never be able to conceptualize what the inside of the black box looks like.  Rather than opening the box (you shouldn't!) and showing them the inside, teacher can create "Possibility Cards" from the No. 3 & No. 5 Teacher Sheets (called Black-Box Schematics and Mystery Box Ideas) found behind the Investigation Duplication Masters Tab).  

Teacher can place all original boxes out in a center along with the "Possibility Cards".  Students can be asked to try to match the card with the original box.

Note:  Teacher will have to modify the Black Box Schematics and Mystery-Box Ideas cards by removing the lettered answers on them. 
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What do you do for students who master the learning quickly?
Students that master the learning quickly can play an interactive game on-line that encourages them to make observations and inferences about hidden shapes much like what they had to do to create their black box models. 
http://www.fossweb.com/modules3-6/ModelsandDesigns/activities/blackbox.html
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Teacher will lead a whole group discussion surrounding the following:

·  How did the original black box help you determine what would go inside your copy-cat black box?
· Did all of the knowledge that you used to build the copy-cat black box come from knowledge that you learned only at school?  Explain.
· Would it have been easier or harder to just build the black box without having the original box to compare it to?  Why?  Why not?  .
· What kind of information and evidence were you able to collect from the original box without opening it up?  
· What was the limitation of using the original black box to build the copy-cat box? (TEKS 5.3CWhy and when are models created? 
· Was the black box model that you built scientifically proven to be correct?   Why?  Why not?
· Was the box that you built a conceptual model or a physical model or both?  Explain. 
· We will not be opening the original black box.  Why do you want to open the original black box?


	Elaborate
· Teacher will ask students to use the Reading Process to partner read a FOSS Story entitled Scientists and Models , pp. 5-10,  which shares some examples how scientists change their theories about models over time and how those changes affect scientific thought and society 
· Teacher will remind students to add appropriate science vocabulary to their science glossaries in their science notebooks for future reference.
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Students will pair up in their small groups and use the Reading Process to read a FOSS Story entitled Scientists and Models which shares examples of how scientists change their theories about models over time and how those changes affect scientific thought and society.  

	Evaluate
· Teacher will distribute a copy of Response Sheet-Black Boxes to each student for completion at school or home.   A scoring rubric for the teacher may be found behind FOSS Tab entitled Assessment, p. 6. 
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 Refer back to the Guiding Questions to assess students' knowledge of the lesson/concepts
	· Students will respond at home or at school to Response Sheet-Black Boxes. 


	Content Vocabulary: (Pertinent to the learning – specific)
	Academic Vocabulary:
· analyze

· interpret

· construct reasonable explanations
· communicate
· collect
· observe
· measure
· represent
· analice
· interprete
· explicaciones razonables de la construcctión
· comunique

· recoja
· observe

· medida
· represente


	Resources
FOSS Models and Designs, Investigation 1, Black Boxes, Part 2, Building Black Boxes (Two Days)


	ELPS Student Expectations

	Listening 

c2H understand implicit ideas and information in increasingly complex spoken language commensurate with grade-level learning expectations
Speaking

c3E  share information in cooperative learning interactions;
c3F  ask and give information ranging from using a very limited bank of high frequency, high-need, concrete vocabulary, including key words and expressions needed for basic communication in academic and social contexts, to using abstract and content-based vocabulary during extended speaking assignments
Reading
c4D use pre-reading supports such as graphic organizers, illustrations, and pre-taught topic-related vocabulary and other pre-reading activities to enhance comprehension of written text;
Writing
c5G   narrate, describe, and explain with increasing specificity and detail to fulfill content area writing needs as more English is acquired


	Evidence of Learning (Summative Assessment)

	Formative Mini Assessment
	TAKS Benchmarks
	College-Readiness i.e.,

Anticipated Skills for SAT/ACT/College Board/Career/Life

	Grade 5 FMA, May/June 2009
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Grade 5 Interim, December 2006
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Science – Grade 5
[image: image157.wmf]Unit of Study: Systems:  Models and Designs 
Fourth Grading Period –Week 6 Friday and Week 7, Monday (Two Days)
CURRICULUM GUIDE
	Guiding Questions
	Essential Pre-requisite Skills

	· How is a drought-stopper a system?  Explain.  (2.5D, TEKS Intro.)
· What do you think the drought-stopper looks like inside (before reveal)?  (5.2D)
· What direct or indirect evidence leads you to believe that?  (5.2D)
· Is the drought-stopper a physical or conceptual model?  Explain.  (5.3C)
· Is your hypothesis a physical or conceptual model?  Explain.  (5.3C)
· What were some of the limitations of our model drawings?  Explain. (4.3C)
· How could we respectfully critique this students' hypothesis?  Do you agree or disagree with his/her hypothesis?  What could you add to improve it?  (5.3A)
· What is a siphon?  How does it work? What role does gravity play when using a siphon?  When would you use one in real life? (5.4A)
· How does a siphon, as a tool, compare to a funnel like we used when we studied mixtures and solutions?  (a siphon helps take things out and a funnel helps put things in) (5.2D)
· Could the drought-stopper really prevent drought?  Explain.  (No, because the drought stopper is not a self sustaining system.  It requires a water source.  During a drought, water is in short supply so there would be no water to put in.  Consequently, no water would come out.) (5.2D)
· What real-world cycle provides resources for the drought-stopper? (The Water Cycle) (4.8B)
	· The student can combine materials that when put together can do things that they cannot do by themselves such as building a tower or a bridge and justify the selection of those materials based on their physical properties.  (2.5D)

· The student can demonstrate safe practices and the use of safety equipment during classroom and outdoor investigations.  (4.1A)

· The student can make informed choices in the use and conservations of natural resources and reusing and recycling of materials. (4.1B)

· The student can plan and implement descriptive investigations, including asking well-defined questions, making inferences, and selecting and using appropriate equipment or technology to answer his/her questions. (4.2A)

· The student can collect and record data by observing and measuring, using the metric system, and using descriptive words and numerals such as labeled drawings, writing, and concept maps. (4.2B)

· The student can construct simple, tables, charts, bar graphs, and maps, using tools and current technology to organize, examine, and evaluate data. (4.2C)

· The student can analyze data and interpret patterns to construct reasonable explanations from data that can be observed and measured.  (4.2D)

· The student can perform repeated investigations to increase the reliability of results. (4.2E)

· The student can communicate valid oral and written results supported by data.  (4.2F)

· The student can analyze, evaluate, and critique scientific explanations by using empirical evidence, logical reasoning, and experimental and observational testing, including examining all sides of scientific evidence of those scientific explanations so as to encourage critical thinking. (4.3A)

· The student can represent the natural world using models and identify their limitations.  (4.3C)

· The student can connect grade-level appropriate science concepts with the history of science, science careers and the contributions of scientists.  (4.3D)

· The student can conduct, record, and analyze information using tools.  (4.4A)

· The student can use safety equipment as appropriate, including safety goggles and gloves.  (4.4B)

· The student can measure, compare, and contrast physical properties of matter.  (4.5A)

· The student can differentiate among forms of energy, including mechanical, sound, electrical, light and heat/thermal.  (4.6A)

· The student can design an experiment to test the effect of force on an object such as a push or a pull, gravity, friction, or magnetism.  (4.6D)

	The Teaching Plan and Learning Plan

	Instructional Model & Teacher Directions

The teacher will…
	So students can…

	5E Model of Instruction

Use the …
FOSS Models and Designs, Investigation 1, Black Boxes, Part 3, The Drought Stopper (Two Days)
· Remind students at the beginning of every lesson to follow safety rules and make wise choices in the conservation of resources, disposal and or recycling of materials when applicable. 

· Teacher will have to build and plan for the drought-stopper demonstration in advance.  Please review p. 23, Plan for the Drought-Stopper Demonstration, to learn how to set it up.  You will also have to read Check the Drought Stopper and Prime the System on p. 24 prior to doing the lesson with students.  For construction purposes, the inside of the drought-stopper box is revealed.  Please note that for students, the teacher will place a cover, or door, over the contents of the drought-stopper box so it cannot be seen by the students.
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· The following lessons may seem difficult for teachers who do not see themselves as good at building things. Remember, the students are the ones that should be doing all the work!   Teacher may preview all of the lessons in this unit in Internet movie format at:    http://lhsfoss.org/fossweb/schools/teachervideos/5_6/ModelsDesigns_flash.html
Main Idea of Lesson

Students will observe a system that produces 500ml of water when only 100ml of water is put in.  They then hypothesize and draw models to explain how they think the device works.  
I Can…
· Draw or develop a model that represents how something works or looks that cannot be seen (5.3C)

· Analyze and interpret information to construct reasonable explanations from direct (observable) and indirect (inferred) evidence (5.2D)

· Analyze, critique, evaluate, and critique scientific explanations by using empirical evidence, logical reasoning, and experimental and observational testing, to encourage critical thinking (5.3A)

· Describe and illustrate the continuous movement of water above and on the surface of the Earth through the water cycle (4.8B)
· Ask well-defined questions, formulate testable hypotheses, and select and use appropriate equipment (5.2B)

· Design an experiment that tests the effect of force (gravity) on an object (5.7D)

Engage

· Demonstrate the Drought Stopper, p. 24
After drought stopper is "primed", teacher will announce that he/she has an invention that will put an end to droughts-the drought stopper.
Teacher will ask students to observe as he/she very slowly pours 100ml of water into the funnel. Strong emphasis should be made on how much water the teacher is pouring in. Teacher will need to put a 1-liter beaker under the outflow hose.  500ml of water should come out of the drought stopper.  

Teacher will ask a volunteer to tell him/her how much water came out of the hose (500ml). 
What is a drought? (Drought is when you have less rainfall than you expected over an extended period of time, usually several months or longer.    Drought is a normal part of climate and it can occur almost anywhere on Earth. 

Source- http://drought.unl.edu/kids/whatis.htm)

Why do you think that this contraption is called a drought-stopper?

Do you think that this system could actually serve to stop droughts?
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As a whole group, students will observe while teacher demonstrates the drought-stopper model.  

· Students analyze whether or not the drought stopper would work in the real-world. 

	Explore
· Set the Challenge, p. 24

Teacher will tell the class:

      The drought-stopper system is a kind of black box.  We can see what it does, but we can't see how it does it.  Your 

      challenge is to draw a model that explains how you can get 500ml of water out after putting in only 100ml.  You should 

      each draw your own model in your science journal/notebook.  
      Why are we calling the drought-stopper a system?  
· Teacher will walk around the classroom as students draw their model in their science journals/notebooks asking provocative questions like:

Are you including all of the structures in your drawing that are visible in the physical model?  
Do you think that there is a certain position that the hose must be placed in order for the drought-stopper to work?

Why do you think that the drought-stopper releases the water as the last 100ml of water is poured in?  Why doesn't it release the water from the output hose as we pour? 
What kind of interactions do you think are going on inside to create 500ml of water out of 100mls?  
· Play it Again, p. 24
Once the teacher has performed the trick, he/she can allow students to try it, one small group at a time.  
Teacher should tell students to pour the 500ml of water slowly.  When the pouring gets to the last 100ml, all 500ml will pour out.  After each small group tries the drought-stopper, teacher will remind students to return to their journals and edit their diagrams. 
Are you including all of the structures in your drawing that are visible in the physical model?  
Do you think that there is a certain position that the hose must be placed in order for the drought-stopper to work? 

Why do you think that the drought-stopper releases the water as the last 100ml of water is poured in?  Why doesn't it release the water from the output hose as we pour? 
What kind of interactions do you think are going on inside to create 500ml of water out of 100mls?  
--------------------Possible Breakpoint-------------------------------------------------------------------------------------------------------------------------
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 Journal Writing 
· Students will observe the drought-stopper system and draw a hypothesis as to how they think it works in their science journals/notebooks.  
· Students will identify the drought-stopper as a system with structures that work together.  The parts interact in a way that has yet to be revealed.  

· Students individually draw hypotheses of what the drought-stopper system looks like inside based on how it behaves (without being able to see the inside). 
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 Journal Writing 
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Students in each group try the drought-stopper themselves and return to their science journals/ notebooks to amend their hypotheses in the form of a diagram. 
-------------- Possible Breakpoint------------------

	Explain

· Assess Progress:  Teacher Observation, p. 24
Teacher will review the drought-stopper with students, maybe even using it once again in front of them.

Teacher will then ask students make any final adjustments to their hypotheses from yesterday and to share their ideas of how the drought-stopper works with a partner.  A good strategy for sharing their ideas is the Think-Ink-Pair-Share Strategy.  Students have already done the Think-Ink portion of this strategy yesterday.  Today, they will focus on pairing and sharing.  Students can be asked to addressed the following types of questions with their partners:

               How does your model (or idea) operate? 
What observations of the drought-stopper support your idea?
Why do you think that we are calling this system a drought-stopper? 

Do you think that it could stop a drought?  How?  Explain. 
· Discuss the Models, p. 25
When student pairs have been given ample time to share their hypotheses with a partner, the teacher will ask four volunteers to come to the board to draw their models.  These volunteers will be asked to explain their models and how they operate.  Teacher should encourage peer questioning of the volunteers. 

              How does your model (or idea) operate?  
              What do you think the drought-stopper looks like inside (before reveal)?  What direct or indirect evidence leads you to 

              believe that? 
How could we respectfully critique this students' hypothesis?  Do you agree or disagree with his/her hypothesis?  What could you add to improve it? 
· Reveal the Secret?, p. 25
After several student hypotheses have been shared and critiqued, the teacher may remove the "door" covering the inner workings of the drought-stopper to expose it to the students. 
The drought-stopper uses a siphon to produce the interesting behavior you observed.  A siphon is a hose filled with water, with the outflow end lower than the inflow end.  The inflow end is on the bottom of the container, and the outflow extends below the level of the bottom of the container. Because water is flowing into the hose from the bottom of the container, water will flow until the container is empty.  Both air pressure and gravity play a part in the flow of the water in a siphon.  Pressure at

each end pushes into the tube.   Once water reaches the highest point (top) of the tube, the water is pulled down by gravity until all of the water is gone.
              How is a drought-stopper a system?  Explain.  

              Is the drought-stopper a physical or conceptual model?  Explain. 
              Is your hypothesis a physical or conceptual model?  Explain. 
              What were some of the limitations of our model drawings?  Explain. 
              How could we respectfully critique this students' hypothesis?  Do you agree or disagree with his/her hypothesis?  What 
              could you add to improve it? 

              What is a siphon?  How does it work? What role does gravity play when using a siphon?  
              When would you use one in real life? 
How does a siphon, as a tool, compare to a funnel like we used when we studied mixtures and solutions?  ?  (a siphon        helps take things out and a funnel helps put things in)
              What real world cycle provides resources for the drought-stopper? (The Water Cycle)
√ Reflection

 What do you do for students who need additional support?
Students may need more experience with the idea of how siphons work.  Teacher can set up the following in a station for students to experiment with:

3 feet of clear plastic tubing (like aquarium tubing)

A basin of  1000ml of water

A 100ml empty beaker

Teacher will instruct students to do the following to get the siphon to work:

1.  Submerge the clear tubing in the basin of water.  Make sure to submerge the tube and "burp" all of the water out of the tube.  If there are air bubbles in the tube, the siphon will not work.

2.  Put the beaker below the table in which the basin is on.  If the beaker is not below the basin where the water is coming from, gravity cannot aid you in the siphoning process. 

3.  Upon clearing all air from the submerged tubing, put your hand under the water and place your thumb over one of the ends of the plastic tubing.  Leave the other end of the tube submerged in the water.  Do not allow the end in the water to come out of the water.

4.  Place the end of the tube that you are covering with your thumb, over the empty beaker.  Release your thumb.

What happens?  How does it work?  Where does the pressure come from that allows the water to be siphoned into the beaker?  Did you know that this is how aquarium gravel vacuums work? (Learn more about them on the Internet!) 
What do you do for students who master the learning quickly?
Students can watch a short movie about how a siphon can be used as a tool to siphon water out of an aquarium:
http://www.expertvillage.com/video/138060_do-clean-fish-aquarium.htm
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 Journal Writing 
· Small student groups will observe the drought-stopper system again and make any revisions to their hypotheses in their journals.  
· Students will use the Think-Ink-Pair-Share Strategy to share their hypotheses with each other.

· Student volunteers will come to the board to share their hypotheses and drawings with the rest of the class.  

· Students will analyze, review, and respectfully critique their peers' explanations of how the drought-stopper works. 
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Upon the unveiling of how the drought-stopper actually does work, students will reflect and respond to the following:

· How is a drought-stopper a system?  Explain.  
· Is the drought-stopper a physical or conceptual model?  Explain. 
·  Is your hypothesis a physical or conceptual model?  Explain.
· What were some of the limitations of our model drawings?  Explain. 
· How could we respectfully critique this students' hypothesis?  Do you agree or disagree with his/her hypothesis?  What 
               could you add to improve it? 

· What is a siphon?  How does it work? What role does gravity play when using a siphon?    
· How does a siphon, as a tool, compare to a funnel like we used when we studied mixtures and solutions? 
· What real world cycle provides resources for the drought-stopper? 

	Elaborate

· Teacher will ask students to use the Reading Process to partner read a FOSS Story entitled Life on Earth 150 Million Years Ago which discusses how scientists take what they can learn about the past and create models of what the world  may have looked like.  
· Teacher will remind students to add appropriate science vocabulary to their science glossaries in their science notebooks for future reference.
	· Students will use the Reading Process to partner read a FOSS Story entitled Life on Earth 150 Million Years Ago which discusses how scientists take what they can learn about the past and create models of what the world  may have looked like.  

	Evaluate

· Teacher will ask students to reflect and respond to the following in their science journals/notebooks.
The drought -stopper is system.  What are the structures that make up the drought-stopper?  How do they interact?       What is a drought?  Could the drought-stopper really prevent drought?  Explain.  (No, because the 

     drought stopper is not a self -sustaining system.  It requires a water source. During a drought, water is in short supply so 

     there would be no water to put in.  Consequently, no water would come out.)
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 Refer back to the Guiding Questions to assess students' knowledge of the lesson/concepts
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 Journal Writing 
· Students will individually reflect and respond to the following in their science journals/notebooks:
The drought -stopper is system.  
What are the structures that make up the drought-stopper?  How do they interact?  
What is a drought?  Could the drought-stopper really prevent drought?  Explain 

	Content Vocabulary: (Pertinent to the learning – specific)
· siphon (this word should be revealed on the second day of this lesson)

· sifón


	Academic Vocabulary:

· describe

· plan 

· implement
· asking
· selecting 
· communicate
· represent
· analyze 
· interpret
· identify
· describa
· plan
· instrumento
· el pedir
· selección

· comunique
· represente
· analice
· interprete
· identifique
	Resources

FOSS Models and Designs, Investigation 1, Black Boxes, Part 3, The Drought Stopper (Two Days)
For Formative Mini Assessment Activity:
· 3 feet of clear plastic aquarium tubing

· A deep basin (smaller and deeper  works better versus longer and more shallow) of 1000ml of water

· A 100ml empty plastic beaker



	ELPS Student Expectations

	Listening 

c2H understand implicit ideas and information in increasingly complex spoken language commensurate with grade-level learning expectations
Speaking

c3E  share information in cooperative learning interactions;
c3F  ask and give information ranging from using a very limited bank of high frequency, high-need, concrete vocabulary, including key words and expressions needed for basic communication in academic and social contexts, to using abstract and content-based vocabulary during extended speaking assignments
Reading
c4D use pre-reading supports such as graphic organizers, illustrations, and pre-taught topic-related vocabulary and other pre-reading activities to enhance comprehension of written text;
Writing
c5G   narrate, describe, and explain with increasing specificity and detail to fulfill content area writing needs as more English is acquired.

	Evidence of Learning (Summative Assessment)

	Formative Mini Assessment
	TAKS Benchmarks
	College-Readiness i.e.,

Anticipated Skills for SAT/ACT/College Board/Career/Life

	Grade 5 FMA, May/June 2009
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	10 A plant that was kept inside a house all

winter was placed outside in full sunlight in

the spring. The leaves of this plant soon died,

and new leaves grew in their place. The new

leaves were greener and thicker. Which

hypothesis is best supported by this

information?

     F Plants can learn to stay healthy.

     G Plants can adapt to some changes.

     H Plants can change leaves at any time.

     J Plants can produce weather changes.
Grade 5, TAKS 2006

Answer-G
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Grade 8 TAKS, 2006

Answer-F


Science – Grade 5
Unit of Study: Systems:  Models and Designs 
Fourth Grading Period –Week 7, Tuesday and Wednesday (Two Days)
CURRICULUM GUIDE
	Guiding Questions
	Essential Pre-requisite Skills

	· How is a physical model like a conceptual model?  Different? (5.2D)
· Why can a hum dinger be considered a system? (2.5D, TEKS Intro. 5.6B)
· What is a circuit? (5.6B)
· How is a circuit a system?  (2.5D, TEKS Intro., 5.6B)
· What form of energy is creating the hum and ding sound?  Explain the path the energy takes. (5.6A, B)
· How does a switch control the flow of energy in a circuit?  Explain.  How does it serve as a structure in a system?  (5.6B)

	· The student can combine materials that when put together can do things that they cannot do by themselves such as building a tower or a bridge and justify the selection of those materials based on their physical properties.  (2.5D)

· The student can demonstrate safe practices and the use of safety equipment during classroom and outdoor investigations.  (4.1A)

· The student can make informed choices in the use and conservations of natural resources and reusing and recycling of materials. (4.1B)

· The student can plan and implement descriptive investigations, including asking well-defined questions, making inferences, and selecting and using appropriate equipment or technology to answer his/her questions. (4.2A)

· The student can collect and record data by observing and measuring, using the metric system, and using descriptive words and numerals such as labeled drawings, writing, and concept maps. (4.2B)

· The student can construct simple, tables, charts, bar graphs, and maps, using tools and current technology to organize, examine, and evaluate data. (4.2C)

· The student can analyze data and interpret patterns to construct reasonable explanations from data that can be observed and measured.  (4.2D)

· The student can perform repeated investigations to increase the reliability of results. (4.2E)

· The student can communicate valid oral and written results supported by data.  (4.2F)

· The student can analyze, evaluate, and critique scientific explanations by using empirical evidence, logical reasoning, and experimental and observational testing, including examining all sides of scientific evidence of those scientific explanations so as to encourage critical thinking. (4.3A)

· The student can represent the natural world using models and identify their limitations.  (4.3C)

· The student can connect grade-level appropriate science concepts with the history of science, science careers and the contributions of scientists.  (4.3D)

· The student can conduct, record, and analyze information using tools.  (4.4A)

· The student can use safety equipment as appropriate, including safety goggles and gloves.  (4.4B)

· The student can measure, compare, and contrast physical properties of matter.  (4.5A)

· The student can differentiate among forms of energy, including mechanical, sound, electrical, light and heat/thermal.  (4.6A)

· The student can design an experiment to test the effect of force on an object such as a push or a pull, gravity, friction, or magnetism.  (4.6D)

	The Teaching Plan and Learning Plan

	Instructional Model & Teacher Directions

The teacher will…
	So students can…

	5E Model of Instruction

Use the …
FOSS Models and Designs, Investigation 2, Hum Dingers, Part 1, Exploring Hum Dingers (Two Days)
· Remind students at the beginning of every lesson to follow safety rules and make wise choices in the conservation of resources, disposal and or recycling of materials when applicable. 
· Prepare for instruction by reading the Background for Teacher, pp. 4-5, and Teaching Children About Physical Models, pp. 6-7 behind the Investigation 2 folio tab.

· Teacher will need to divide the class into eight groups for this investigation.  Teacher may find it more effective to even group students into "boy groups" and "girl groups" for this lesson.

· Teacher will need to assemble bags of construction materials for this lesson in advance.  Bag contents may be found behind the Investigation Duplication Masters Tab, Sheet No. 7 (Hum-Dinger Parts).  It is recommended that the teacher copies the inventory sheets and includes them in the Hum-Dinger Part bags given to students.

· Teacher will need to prepare a Hum-Dinger model in advance and place it in a paper bag for concealment.  Directions for this may be found on Teacher Sheet No. 6 behind the Investigation Duplication Masters Tab.

	

	Main Idea of Lesson

Students are presented with a device that hums when its string is pulled and dings when the string is released.  Students work in collaborative groups to design and build a physical model of a hum dinger, and compare the performance of the real device to their models.  This lesson also will serve as a review of electricity as a form of energy because electricity is used in a basic circuit in order to make the hum dinger hum and ding.

I Can…

· Ask well-defined questions, formulate testable hypotheses, and select and use appropriate equipment and technology  (5.2B)

· Demonstrate that the flow of electricity in circuits requires a complete path through which electric current can pass and produce heat, light, and sound (5.6B)
· Explore the uses of energy, including mechanical, light, thermal, electrical, and sound energy (5.6A)

· Draw or develop a model that represents how something works or looks that cannot be seen (5.3C)

· Analyze and interpret information to construct reasonable explanations from direct (observable) and indirect (inferred) evidence (5.2D)

· Analyze, critique, evaluate, and critique scientific explanations by using empirical evidence, logical reasoning, and experimental and observational testing, to encourage critical thinking (5.3A)

Engage

· Introduce the Hum Dinger, p.12
Teacher will place the hum dinger at the Materials Station and announce:
	· Students will observe the behavior of a newly introduced device called a hum dinger (which is concealed in a paper bag).  

	We are lucky to have an interesting device to observe.  It's called a hum dinger.   Let's see if we can figure out why.

Teacher will pull and release the string several times to demonstrate the hum and the ding.
· Propose Building Hum Dingers, p. 12
Teacher will tell students:

I've got some building materials here.  I thought it might be fun to make a hum dinger.  Of course, this one is sealed inside this bag, so we won't be able to see how it is constructed.  You will have to make a model of a hum dinger.  Your task is to work in your collaborative group to make a model hum dinger that hums when you pull its string and dings when you let go.
	

	
	

	Explore
· Discuss Model, p. 12

Teacher will review the first activity done with black boxes.  Teacher will ask students:

What is the meaning of the word model? 
What kind of models have we already experienced?  Were they physical or conceptual models or both?  Explain. 
When mathematics, words, or drawings are used to explain how something works or how it is built, it is called a conceptual model.  That means the model is an idea or a concept, not something real.

In this investigation you will make physical models-real models that work and can be tested and compared to the real hum dinger.
· Explain the Ground Rules, p. 13
Teacher will tell students:

              No one may lift, tear, poke, feel, touch, or otherwise interfere with the bag over the hum dinger.  Anyone is welcome to 

               come up to it and carefully place one hand on top of the hum dinger to hold it in place, pull the string to hear the 

               hum, and then release the string to hear the ding.        
               Teacher will advise students that they will work in their small groups with a construction board on a base, a bag of 

               construction materials, string, wire, and masking tape.  The Materials Managers can obtain those materials from the 

               Materials Station.
· Give a Pep Talk, p. 13

Students will have begun to figure out that hypothesizing about something that they cannot see is hard work.

Teacher should encourage student groups to work as a team to share ideas and materials.

· Distribute Materials and Start, p. 13

The Materials Managers from each group will pick up all materials for today's investigation.  Upon receiving their materials, groups may start with the investigation.

· Watch Students Start, p. 13

Teacher will walk around and facilitate the investigation by asking thought provoking questions such as:

What do you think the source of the hum is?  The ding? 
How can we coordinate those structures with the other structures we have to make a system that produces both a hum and a ding when we pull a string? 
Teacher will allow collaborative groups to work on formulating their own hum dinger for at least fifteen minutes.

After students have been given ample investigation time, teacher will signal for student attention and share the following:

Scientists who are working together to accomplish the same goal collaborate, that is, they share their ideas and work on problems at conventions and in journals.  They might choose to use someone else's idea, improve on it, or come up with a completely different model.

· Hold a Mini-Convention, p. 14
Prior to ending today's investigation session, teacher will ask the Data Recorder from each group to share one idea their group has discovered, or one part of the hum dinger that they are working on.  This is a chance for the groups to teach each other any tricks or new perspectives on how to assemble their hum dingers.  This is also a chance for the teacher to analyze how he/she can best help the class upon the return to this investigation.
-----------------------------Possible Breakpoint----------------------------------------------------------------------------------------------------------
· Teacher will reconvene students in their small groups from the previous day.  The Materials Manager from each group will gather all the materials needed to continue their investigation of the hum dingers.
· Instigate a Technological Advance:  Circuits, p. 14
· Teacher will ask all small groups to place their motor, D-cell, cell holder, and wire(s) in the center of the table.  
· Teacher will tell the small groups that every person in the group must have a chance at making the motor run with the materials.  The Director in each group will make sure that all group members have had a chance to make the motor run.

· Teacher may need to review the use of the Fahnstock Clip.  Teacher can also tell the students that they may not necessarily need the D-cell holder to make the motor run.
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Fahnstock Clip
· Teacher will tell the Data Recorders from each group to prepare to share with the other groups all the different ways that their group was able to make the motor run.

     How did you get the motor to run? 
Once all groups have presented, teacher will review the word circuit by asking;

In all of the groups, I noticed that the motor ran because energy was able to flow in a path.  What is the name for that path? (a circuit) 
What type of energy was allowed to flow in this circuit, electrical, heat, light, or solar energy? (electrical energy)

A circuit is an unbroken pathway through which electric current flows.  The current that is flowing through the circuit is electrical energy.
Take a quick minute to draw a picture in your science journal/notebook of how energy flowed through the structures in your circuit (the D-cell, wire, and motor). Be sure to draw arrows that indicate how electrical energy is flowing in the circuit. 
 Is a circuit a system?  Explain. 
· Introduce the Concept of a Switch, p. 15

Teacher will ask students how they have learned to turn electricity on and off in past investigations with electricity.

What device can be used to stop and start the flow of electrical energy in a circuit?  (a switch)  
Teacher will take a minute to review the concept of a switch with students.

Teacher will use his/her fingers to represent the ends of two wires. 
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                                  Motor Runs                                                          Motor Stops
 Teacher will show students that one way to make a switch is to set things up so that when the string is pulled the two wires touch and the motor runs, when the string is released, the wires separate and the motor stops.
· Return to the Hum Dingers, p. 15

Teacher will ask students to reflect on their review of how a switch works and try to apply it to their own hum dingers.

· Record Ideas in Journals, p. 15

Teacher will ask students to draw a labeled picture of what they hypothesize the hum dinger looks like underneath the bag and date it in their science journals/notebooks.  Teacher should also encourage students to write a few reflective sentences about this experience. (TEKS 5.2A)
· Return Materials to the Materials Station, p. 15

The Materials Manager from each group will return materials back to the Materials Station.
	· Students will review the first activity done in this unit involving black boxes.  They will discuss the meaning of the word "model".  
· With the help of the teacher, students will review the difference between physical and conceptual models.  
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Students will work in small groups to try to recreate the hum dinger that they cannot see in the bag using indirect evidence 

· [image: image75.png]


The Data Recorder from each small group will share the groups' hypotheses surrounding what the concealed hum dinger may be constructed like.
----------Possible Breakpoint---------------

· Students will reconvene in their small groups from the previous day.  The Materials Manager from each group will gather appropriate materials for the lesson from the Materials Station.  (TEKS 5.2A)

· Students will review electricity as an energy form and demonstrate that electricity can flow in a circuit and produce sound using a motor. 
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The Data Recorders from each small group will share all the ways that their group members were able to make the motor run.  
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 Journal Writing 
· All students will draw a labeled picture in their science journals of how they got the motor to run using the given materials. 

· Students will review the concept of what a switch does in an electric circuit and try to apply that knowledge to their hypotheses about the hum dinger.
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 Journal Writing 
· Students will individually draw a final hypothesis in their science journal/notebook of how the hum dinger looks and works.  (TEKS 5.2A)



	Explain
· Teacher will ask students to use the Think-Ink-Pair-Share Strategy to share their journal hypotheses with a partner at their table that shows how they think the hum dinger works.
After the pairs have had time to share, the teacher will conduct a whole group discussion surrounding the following:
We will not be revealing the actual hum dinger today. However, I would like your thoughts on this activity.

Do you think that the hum dinger is a system?  (The hum dinger is a system because it is made of parts that work together/interact to create something)
Was the hum dinger you observed a physical or conceptual model? (physical, because real objects are used)
Is the labeled drawing or hypothesis in your journal a physical or conceptual model?  Why? (conceptual, because it documents ideas)
What is the difference between a conceptual model and a physical model? (physical model is a representation using actual objects, a conceptual model is an idea or drawing) 
What are the limitations of a physical model?  Of a conceptual model?  Which model works best for you?  Why? 
What form of energy do you hypothesize is used by the hum dinger to make it work? Explain. (electrical energy because a D-cell is used)
Explain the path that energy flows in order to make the hum dinger work. (It flows from the energy source, in this case the D-cell, to the receiver (the motor) in a circular path called a circuit via wire that conducts electrical flow.)
What is something that can be used to control the path of energy and stop it or start it? (a switch)
How does electrical energy flow?  (in a circuit)
What other device does the hum dinger remind you of that you use in every day life?  (a door bell)
Were we able to actually see how the hum dinger worked inside? (no)  How were we able to reasonably construct how it worked then? (we have had prior knowledge working with electricity and circuits and know that energy has to flow in a circuit from a producer and a receiver)

· Store the Hum Dinger, p. 15
Teacher should make sure to properly store the hum dinger where curious students will not be tempted to open it and examine it.

√ Reflection

What do you do for students who need additional support?
For students who need a quick review about circuits, teacher can allow them to watch the following video about Simple Circuits. 
What do you do for students who master the learning quickly?
For students who finish quickly, the teacher can ask them to hypothesize about how they think a doorbell for a house works.  Teacher can ask students to draw and label a diagram hypothesis.  To check out how a doorbell really works, students can visit:

http://home.howstuffworks.com/doorbell3.htm
If students click on the doorbell, the model works.
	· Students will use the Think-Ink-Pair-Share Strategy to share their hum dinger hypotheses. 
· Students will reflect and respond to the following in a class discussion:

· Was the hum dinger you observed a physical or conceptual model? Is the labeled drawing or hypothesis in your journal physical or conceptual model?  Why? 

· What is the difference between a conceptual model and a physical model? 
· What form of energy do you hypothesize is used by the hum dinger to make it work? Explain.  
· Explain the path that energy flows in order to make the hum dinger work. What is something that can be used to control the path of energy and stop it or start it?  
· How does electrical energy flow? 

· What other device does the hum dinger remind you of that you use in every day life?  

· Were we able to actually see how the hum dinger worked inside? How were we able to reasonably construct how it worked then? 

	Elaborate
· Teacher will ask students to use the Reading Process to partner read a FOSS Story entitled Simulations which discusses how scientists use prototypes/robots, simulations, and virtual reality, to model episodes that could be encountered by man in harsh conditions such as space. 
· Teacher will remind students to add appropriate science vocabulary to their science glossaries in their science notebooks for future reference.
	· Students will use the Reading Process to partner read a FOSS Story entitled Simulations which discusses how scientists use prototypes/robots, simulations, and virtual reality, to model episodes that could be encountered by man in harsh conditions such as space.

	Evaluate
· Teacher will distribute a copy of Response Sheet-Hum Dingers, No. 8, to each student for evaluative purposes.  This assessment may be done at school or home to assess if students are able to tell the difference between physical model and a conceptual model. 
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 Refer back to the Guiding Questions to assess students' knowledge of the lesson/concepts
	· Students will individually complete the Response Sheet-Hum Dingers, No. 8, at school or at home to assess their knowledge of the differences between conceptual and physical models.  

	Content Vocabulary: 
· circuit (review)

· switch (review)

· form of energy (review)

· circuito

· interruptor

· forma de energía
	Academic Vocabulary:

· represent

· analyze

· interpret

· describe

· demonstrate

· represente

· analice

· interprete

· describa

· demuestre
	Resources

FOSS Models and Designs, Investigation 2, Hum Dingers, Part 1, Exploring Hum Dingers (Two Days)

pliers


	ELPS Student Expectations

	Listening 

c2H understand implicit ideas and information in increasingly complex spoken language commensurate with grade-level learning expectations
Speaking

c3E  share information in cooperative learning interactions;
c3F  ask and give information ranging from using a very limited bank of high frequency, high-need, concrete vocabulary, including key words and expressions needed for basic communication in academic and social contexts, to using abstract and content-based vocabulary during extended speaking assignments
Reading
c4D use pre-reading supports such as graphic organizers, illustrations, and pre-taught topic-related vocabulary and other pre-reading activities to enhance comprehension of written text;
Writing
c5G   narrate, describe, and explain with increasing specificity and detail to fulfill content area writing needs as more English is acquired.

	Evidence of Learning (Summative Assessment)

	Formative Mini Assessment
	TAKS Benchmarks
	College-Readiness i.e.,

Anticipated Skills for SAT/ACT/College Board/Career/Life

	Grade 5 FMA, May/June 2009
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Grade 4 Interim, October 2004

Answer-C
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Grade 8 TAKS, 2006

Answer-F


Science – Grade 5
Unit of Study: Systems:  Models and Designs 
Fourth Grading Period –Week 7-Thursday and Friday (Two Days)
CURRICULUM GUIDE
	Guiding Questions
	Essential Pre-requisite Skills

	· What was the ultimate goal of the hum dinger?  Does your hum dinger do this?  What was the energy producer for your hum dinger? (5.2D, 5.6A)
· Is the hum dinger a physical or conceptual model? (5.3C)
· Would the hum dinger have worked without the energy source?  Why? Why not? (5.6B)
· Did the model hum dinger in the bag have limitations?  What were they?  How did your group work to overcome the limitations of the model in order to create your own model?  (4.3C)
· Did your hum dinger turn out exactly as the model in the bag?  Why? Why not?  (4.3C)
· What would you have done differently? (5.2F)
· How is a hum dinger a system?  What interactions have to take place among the structures in order for the hum dinger to have its desired effect?  (2.5D, TEKS Intro.)
· What was the role of the switch on the hum dinger?  Explain how the switch interrupts or allows the flow of electricity.  (5.6B)
· Did energy change forms as it traveled throughout the structures in the hum dinger? Explain.  (4.6A)
· What was the predominate form of energy used by the hum dinger?  (4.6A)
· How do you know when the circuit on the hum dinger is not complete?  (5.6B)
· What is the value of analyzing, reviewing, and critiquing other groups' scientific explanations as to their strengths and weaknesses? (5.3A)
	· The student can combine materials that when put together can do things that they cannot do by themselves such as building a tower or a bridge and justify the selection of those materials based on their physical properties.  (2.5D)

·  The student can demonstrate safe practices and the use of safety equipment during classroom and outdoor investigations.  (4.1A)

· The student can make informed choices in the use and conservations of natural resources and reusing and recycling of materials. (4.1B)

· The student can plan and implement descriptive investigations, including asking well-defined questions, making inferences, and selecting and using appropriate equipment or technology to answer his/her questions. (4.2A)

· The student can collect and record data by observing and measuring, using the metric system, and using descriptive words and numerals such as labeled drawings, writing, and concept maps. (4.2B)

· The student can construct simple, tables, charts, bar graphs, and maps, using tools and current technology to organize, examine, and evaluate data. (4.2C)

· The student can analyze data and interpret patterns to construct reasonable explanations from data that can be observed and measured.  (4.2D)

· The student can perform repeated investigations to increase the reliability of results. (4.2E)

· The student can communicate valid oral and written results supported by data.  (4.2F)

· The student can analyze, evaluate, and critique scientific explanations by using empirical evidence, logical reasoning, and experimental and observational testing, including examining all sides of scientific evidence of those scientific explanations so as to encourage critical thinking. (4.3A)

· The student can represent the natural world using models and identify their limitations.  (4.3C)

· The student can connect grade-level appropriate science concepts with the history of science, science careers and the contributions of scientists.  (4.3D)

· The student can conduct, record, and analyze information using tools.  (4.4A)

· The student can use safety equipment as appropriate, including safety goggles and gloves.  (4.4B)

· The student can measure, compare, and contrast physical properties of matter.  (4.5A)

· The student can differentiate among forms of energy, including mechanical, sound, electrical, light and heat/thermal.  (4.6A)

· The student can design an experiment to test the effect of force on an object such as a push or a pull, gravity, friction, or magnetism.  (4.6D)


	The Teaching Plan and Learning Plan

	Instructional Model & Teacher Directions

The teacher will…
	So students can…

	5E Model of Instruction

Use the …
FOSS Models and Designs, Investigation 2, Hum Dingers, Part 2, Model Hum Dingers (Two Days)
· Remind students at the beginning of every lesson to follow safety rules and make wise choices in the conservation of resources, disposal and or recycling of materials when applicable. 
· Prior to this lesson, teacher should check the hum dinger made previously to make sure it is still in working order and concealed in a paper bag.

· Students will be evaluated by the teacher today based on how well they work together in their cooperative groups.  Teacher may use the Science Collaboration Rubric, or create his/her own rubric.
Main Idea of Lesson

The focus of today's lesson is how students work collaboratively to critique and adjust their hum dinger model hypotheses.
Students will participate in an exercise called a mini-convention in which a small group pairs with another small group to share ideas and demonstrate their system to date.  Students will be encouraged in this lesson to analyze, review, and critique another groups' hypothesis using scientific evidence.
I Can…

· Ask well-defined questions, formulate testable hypotheses, and select and use appropriate equipment and technology  (5.2B)

· Demonstrate that the flow of electricity in circuits requires a complete path through which electric current can pass and produce heat, light, and sound (5.6B)
· Explore the uses of energy, including mechanical, light, thermal, electrical, and sound energy (5.6A)

· Draw or develop a model that represents how something works or looks that cannot be seen (5.3C)

· Analyze and interpret information to construct reasonable explanations from direct (observable) and indirect (inferred) evidence (5.2D)

· Analyze, critique, evaluate, and critique scientific explanations by using empirical evidence, logical reasoning, and experimental and observational testing, to encourage critical thinking (5.3A)
Engage

· Review Part 1, p. 19
Teacher should bring the hum dinger with the bag covering it and give the string a pull to make it sound off.

Teacher will ask students to use their science journals/notebooks to recall their hypothesis in making a model of a hum dinger earlier. 
	· Students will review their prior hypotheses about their hum dinger models.  

	Explore
· Distribute Materials, p. 19
The Materials Managers for each small group will get a construction board, base, and their groups' bag of construction materials.  Teacher should allow students to re-create what they thought the hum dinger was made like. (5.2A)

· Hold Mini-Conventions, p. 19
     If student frustration levels peak, the teacher may wish to hold a mini-convention for the sharing of group ideas.  If the class is 

     actively engaged and working hard to recreate their hum dingers, a mini-convention may not be necessary. 
· Initiate a Technological Advance, p. 19
During the mini-conventions, the teacher will be able to identify obstacles that are keeping groups from creating a hum dinger.  Teacher can provide helpful hints to these groups:

Levers can help make a switch more reliable.  What is a lever? (Teacher can demonstrate how to make a lever from two sticks and a clip as seen below :)
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The Materials Managers for each student group will gather the needed materials for the groups' further construction of their hum dingers. 
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Students will participate in Mini-Conventions which will allow student groups to share and critique each other's ideas to-date about how they have constructed their hum dinger models.  
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Student groups will be asked to consider technology involved in the creation and improvement of the hum dinger, like levers and switches. 

· Students discuss ways to make the hum dinger sound louder and then they explore different ways to ring the bell with the materials they have. 

--------------Possible Breakpoint--------------

· After the Mini-Convention conference, student groups will go back to working on their hum dinger systems, making adjustments from the critiquing they received from their peers. 

	When you pull the string on the demonstration hum dinger, there is a noticeable resistance, that is, the string pulls back.  What could cause the resistance? 
The hum needs to be loud.  Could you put anything on the motor shaft to make the sound louder?

When you let go of the string, the bell dings.  How many different ways can you think of to ring the bell with the materials you have? 

· Continue the Construction, p. 20

Teacher should let students working on their hum dingers.  Teacher will facilitate their discovery by walking around the room to the various groups and asking probing questions.

------------------------------Possible Breakpoint-----------------------------------------------

· Mini Convention and Technological Advances, p. 20

Teacher should plan to hold at least one mini-conference. Students should be encouraged to collaborate with other groups throughout the process.   Teacher should serve as facilitator as student groups collaborate.
	

	Explain
· Demonstrate Hum Dingers, p. 20

When it is clear that student groups have had ample time to complete their hum dingers, the teacher should ask the Data Recorder from each small group to demonstrate the group's hum dinger system.  Some groups may not be finished but all groups must present their system at this time.

What approach did you use to build your hum dinger?  Explain. 
Teacher will allow other students to analyze, review, and respectfully critique each hum dinger as it is presented to the class. 

What was the ultimate goal of the hum dinger?  Does your hum dinger do this?  
What was the energy producer for your hum dinger?
Is the hum dinger a physical or conceptual model? 
Would the hum dinger have worked without the energy source?  Why? Why not? 
Did the model hum dinger in the bag have limitations?  What were they?  How did your group work to overcome the limitations of the model?
Did your hum dinger turn out exactly as the model in the bag?  Why? Why not?  
What would you have done differently? 
How is a hum dinger a system?  What interactions have to take place among the structures in order for the hum dinger to have its desired effect?  
What was the role of the switch on the hum dinger?  Explain how the switch interrupts or allows the flow of electricity.  Did energy change forms as it traveled throughout the structures in the hum dinger? Explain.  
What was the predominate form of energy used by the hum dinger? 
How do you know when the circuit on the hum dinger is not complete? 
     What is the value of analyzing, reviewing, and critiquing other groups' scientific explanations as to their strengths and 

     weaknesses? 
     Teacher should make sure that all students have a completed, labeled diagram of their hum dinger hypothesis by the 

     end of class today. 
· Reveal the Original Hum Dinger, p. 20
Teacher will be facilitating Part 3 of this investigation tomorrow (the reveal).  Do not reveal the actual hum dinger to the student until Part 3.
√ Reflection

What do you do for students who need additional support?
Allow students who need more vocabulary development to use the Frayer Model to define the words lever and resistance in their science journals/notebooks :
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What do you do for students who master the learning quickly?

As a follow-up to yesterday's challenge, students can construct an actual doorbell to share with the class. The schematic for creating one may be found on p. 27 of the Investigation 2 folio. 
	· The Data Recorder from each group will share the group's hum dinger system.  
· Analyze and review the parts and the roles of the parts of the humdinger system. 
· Students will analyze, review, and respectfully critique the presenting group's hum dinger ideas. 
· [image: image88.jpg]


 Journal Writing 
· Students should all have a complete, labeled diagram that represents their best thinking in regard to the hum dinger model in their science journals/notebooks.  

	Elaborate
· Teacher will ask students to use the Reading Process to partner read a FOSS Story entitled The Path to Invention, which discusses models and inventions.
    What impact did the inventions and models mentioned in our reading potentially have on society? 
· Teacher will remind students to add appropriate science vocabulary to their science glossaries in their science notebooks for future reference.
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Students will pair up in their small groups and use the Reading Process to read a FOSS Story entitled The Path to Invention, which discusses models, inventions, and the impact of these on society and the environment. (TEKS 5.3D)

	Evaluate
· Students will be evaluated today on how well they work as a team to create a viable hum dinger.  Teacher will assess each child's group participation using the Science Collaboration Rubric or a teacher-made rubric.
· Teacher should make sure that by the end of class today all students have a good labeled diagram of their final hum dinger hypothesis. 
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 Refer back to the Guiding Questions to assess students' knowledge of the lesson/concepts
	· Students will be evaluated by the teacher on how well they work as a team to create the hum dinger using the Science Collaboration Rubric or a teacher-made rubric. 

	Content Vocabulary: 
· lever

· resistance

· palanca

· resistencia
	Academic Vocabulary:
· describe
· analyze
· interpret
· communicate
· differentiate
· demonstrate
· review
· critique
· describa
· analice
· interprete
· comunique
· distinga
· demuestre
· revision

· crítica
	Resources
FOSS Models and Designs, Investigation 2, Hum Dingers, Part 2, Model Hum Dingers (Two Days)
Science Collaboration Rubric for each child on a clip board for teacher evaluation
One binder clip  

	ELPS Student Expectations

	Listening 

c2H understand implicit ideas and information in increasingly complex spoken language commensurate with grade-level learning expectations
Speaking

c3E  share information in cooperative learning interactions;
c3F  ask and give information ranging from using a very limited bank of high frequency, high-need, concrete vocabulary, including key words and expressions needed for basic communication in academic and social contexts, to using abstract and content-based vocabulary during extended speaking assignments
Reading
c4D use pre-reading supports such as graphic organizers, illustrations, and pre-taught topic-related vocabulary and other pre-reading activities to enhance comprehension of written text;
Writing
c5G   narrate, describe, and explain with increasing specificity and detail to fulfill content area writing needs as more English is acquired.

	Evidence of Learning (Summative Assessment)

	Formative Mini Assessment
	 TAKS Benchmarks
	College-Readiness i.e.,

Anticipated Skills for SAT/ACT/College Board/Career/Life

	Grade 5 FMA, May/June 2009
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Science – Grade 5
Unit of Study: Systems:  Models and Designs 
Fourth Grading Period –Week 8-Monday and Tuesday (Two Days)
CURRICULUM GUIDE
	Guiding Questions
	Essential Pre-requisite Skills

	· What are the similarities and differences between your hypothesis and the actual model?  (5.2D)
· What conclusions can you draw about this activity? (5.2F)
· What skills did you have to use to create the hum dinger without being able to see it? (5.2D)
· What skills did you have to use to create the hum dinger that you were able to see? (5.2D)
· What were the limitations of the paper bag model hum dinger? (4.3C)
· What are some limitations of both models you created? (5.2D, F)
· If you were to evaluate both models, your hypothesis model and the actual model, which one do you think works best?  Explain.  Was your hypothesis model a better model than the original? (5.2D, F)
	· The student can combine materials that when put together can do things that they cannot do by themselves such as building a tower or a bridge and justify the selection of those materials based on their physical properties.  (2.5D)

· The student can demonstrate safe practices and the use of safety equipment during classroom and outdoor investigations.  (4.1A)

· The student can make informed choices in the use and conservations of natural resources and reusing and recycling of materials. (4.1B)

· The student can plan and implement descriptive investigations, including asking well-defined questions, making inferences, and selecting and using appropriate equipment or technology to answer his/her questions. (4.2A)

· The student can collect and record data by observing and measuring, using the metric system, and using descriptive words and numerals such as labeled drawings, writing, and concept maps. (4.2B)

· The student can construct simple, tables, charts, bar graphs, and maps, using tools and current technology to organize, examine, and evaluate data. (4.2C)

· The student can analyze data and interpret patterns to construct reasonable explanations from data that can be observed and measured.  (4.2D)

· The student can perform repeated investigations to increase the reliability of results. (4.2E)

· The student can communicate valid oral and written results supported by data.  (4.2F)

· The student can analyze, evaluate, and critique scientific explanations by using empirical evidence, logical reasoning, and experimental and observational testing, including examining all sides of scientific evidence of those scientific explanations so as to encourage critical thinking. (4.3A)

· The student can represent the natural world using models and identify their limitations.  (4.3C)

· The student can connect grade-level appropriate science concepts with the history of science, science careers and the contributions of scientists.  (4.3D)

· The student can conduct, record, and analyze information using tools.  (4.4A)

· The student can use safety equipment as appropriate, including safety goggles and gloves.  (4.4B)

· The student can measure, compare, and contrast physical properties of matter.  (4.5A)

· The student can differentiate among forms of energy, including mechanical, sound, electrical, light and heat/thermal.  (4.6A)

· The student can design an experiment to test the effect of force on an object such as a push or a pull, gravity, friction, or magnetism.  (4.6D)

	The Teaching Plan and Learning Plan

	Instructional Model & Teacher Directions

The teacher will…
	So students can…

	5E Model of Instruction

Use the …
FOSS Models and Designs, Investigation 2, Hum Dingers,  Part 3, Reveal and Replicate (Two Days)
· Remind students at the beginning of every lesson to follow safety rules and make wise choices in the conservation of resources, disposal and or recycling of materials when applicable. 

· Teacher may want to prepare an overhead transparency of the Hum Dinger Construction Sheet (the teacher directions for construction), No. 6, for the class.  This sheet can be found behind the Investigation Duplication Masters folio tab.

Main Idea of Lesson

Today the actual hum dinger will be revealed.  Students will have drawn their final hypotheses in their science notebooks/journals yesterday.  Today, they will have the opportunity to compare those hypothetical physical models to the actual model and build one with all the specifications of the original.  
I Can…

· Ask well-defined questions, formulate testable hypotheses, and select and use appropriate equipment and technology  (5.2B)

· Demonstrate that the flow of electricity in circuits requires a complete path through which electric current can pass and produce heat, light, and sound (5.6B)
· Explore the uses of energy, including mechanical, light, thermal, electrical, and sound energy (5.6A)

· Draw or develop a model that represents how something works or looks that cannot be seen (5.3C)

· Analyze and interpret information to construct reasonable explanations from direct (observable) and indirect (inferred) evidence (5.2D)

· Analyze, critique, evaluate, and critique scientific explanations by using empirical evidence, logical reasoning, and experimental and observational testing, to encourage critical thinking (5.3A)

· Construct appropriate simple graphs, tables, maps, and charts using technology to organize, examine, and evaluate information (5.2G)

Engage
· Reveal the Demonstration Hum Dinger, p. 24
With a lot of grandiosity, the teacher will remove the bag from the demonstration hum dinger.  Teacher should turn it so students can see its mechanisms.

Teacher should ask the Materials Managers to go to the Materials Station and get the group's hum dinger for comparison.

Is the actual hum dinger what you expected? 
How does the actual hum dinger compare to your group hum dinger? 
What could you have done differently?
What limitations did the concealment (paper bag) create for us? 
	· Students will observe as the actual hum dinger is revealed. 
· Students will reflect on the limitations of a concealed model.  
· Students will compare their predictions and results to the actual mechanism. 

	Explore
· Distribute the Construction Sheets, p. 24

Teacher will ask the Materials Managers from each group to gather a set of construction materials and a copy of the Hum Dinger Construction Sheet from the Materials Station.  
Teacher should project a transparency copy of the Hum Dinger Construction Sheet on the board for all to see.

· Introduce Design, p. 24

Teacher will tell class that their models were explanations of what was in the bag producing the hum and the ding.  Their designs may have been difficult, but any model that produced a hum when the string was pulled and a ding when the string was released was a model hum dinger.

· Undertake the Reconstruction, p. 24

Teacher will allow students to use the construction materials to re-create a hum dinger like the one that was inside the paper bag.  It is best that students do not disassemble their old group model. It can be used for comparison.

Students should be allowed approximately 20-30 minutes for this.
	· [image: image96.png]


Materials Managers from each small group will gather construction materials and a copy of the Hum Dinger Construction Sheet from the Materials Station.  
· [image: image97.png]


Now that the actual hum dinger has been revealed, small student groups will re-create it using the construction materials.  

	Explain
· After students have had ample time to build the actual hum dinger model, teacher will ask them to set their hypothetical hum dinger next to their hum dinger modeled after the actual one and reflect on the following:
What are the similarities and differences between your hypothesis and the actual model?  
What conclusions can you draw about this activity? 
What skills did you have to use to create the hum dinger without being able to see it? 
What skills did you have to use to create the hum dinger that you were able to see? 
What were the limitations of the paper bag model hum dinger? 
What are some limitations of both models you created? 
If you were to evaluate both models, your hypothesis model and the actual model, which one do you think works best?  Explain.  Was your hypothesis model a better model than the original? 
√ Reflection

What do you do for students who need additional support?

Students that need more help articulating directions in writing for construction can take turns creating simple devices on the construction board and writing clear, concise, step-by-step directions for another group of students to recreate the devices.  If writing is a challenge, ask students to draw concise, detailed pictures of the step-by-step procedures. 
What do you do for students who master the learning quickly?

Students who need a challenge can extend the lesson by doing the Problem of the Week found on p. 26 which focuses on using data in a table to answer questions. 
	· Students will compare their first hum dinger with the model of the actual hum dinger they built and compare the two.
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Students will reflect and respond to the following questions as a whole group:

· What are the similarities and differences between your hypothesis and the actual model? 
· What conclusions can you draw about this activity? 
· What skills did you have to use to create the hum dinger without being able to see it? 
· What skills did you have to use to create the hum dinger that you were able to see? 
· What were the limitations of the paper bag model hum dinger? 
· What are some limitations of both models you created? 
· If you were to evaluate both models, your hypothesis model and the actual model, which one do you think works best?  Explain.  Was your hypothesis model a better model than the original?

	Elaborate
· Home School Connection, p. 28

For homework, teacher will ask students to look for and list motors in their homes and cars.  Students may also go on a lever hunt with family members and list all the levers they can find.  Teacher may have students do this on a piece of paper folded on the long line of symmetry (hot dog style) or use Student Sheet No. 23.  
· Teacher will remind students to add appropriate science vocabulary to their science glossaries in their science notebooks for future reference.
	· Students will look for and list motors that exist in their homes and in their cars.  They will also go on a home "lever hunt" and list all the levers they find and their associated uses.

	Evaluate
· Teacher will ask students to draw a labeled picture of the actual hum dinger in their science journal/notebook and compare it to their original (hypothesis) drawing.  Students should include a written description of how the two models compare.  Questions that should be addressed in their writing should surround the questions discussed in the Explain portion of this lesson. 
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 Refer back to the Guiding Questions to assess students' knowledge of the lesson/concepts
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 Journal Writing 
· Students will draw a labeled a picture of the actual hum dinger in their science journal/notebook to compare with their drawing of the original hum dinger.  Students will include a written explanation and draw conclusions based on questions posed during the Explanation segment of the lesson.  

	Content Vocabulary: (Pertinent to the learning – specific)
	Academic Vocabulary:

· analyze

· interpret

· construct

· communicate

· collect

· represent
· organize

· examine

· evaluate
	· analice
· interprete
· construcción
· communiqué

· recoja
· represente
· organice
· examine

· evalúe
	Resources

FOSS Models and Designs, Investigation 2, Hum Dingers,  Part 3, Reveal and Replicate (Two Days)
Transparency of Teacher Sheet No. 6, Hum Dinger Construction

	ELPS Student Expectations

	Listening 

c2H understand implicit ideas and information in increasingly complex spoken language commensurate with grade-level learning expectations
Speaking

c3E  share information in cooperative learning interactions;
c3F  ask and give information ranging from using a very limited bank of high frequency, high-need, concrete vocabulary, including key words and expressions needed for basic communication in academic and social contexts, to using abstract and content-based vocabulary during extended speaking assignments
Reading
c4D use pre-reading supports such as graphic organizers, illustrations, and pre-taught topic-related vocabulary and other pre-reading activities to enhance comprehension of written text;
Writing
c5G   narrate, describe, and explain with increasing specificity and detail to fulfill content area writing needs as more English is acquired.

	Evidence of Learning (Summative Assessment)

	Formative Mini Assessment
	TAKS Benchmarks
	College-Readiness i.e.,

Anticipated Skills for SAT/ACT/College Board/Career/Life
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Science – Grade 5
Unit of Study: Systems:  Models and Designs 
Fourth Grading Period –Week 8-Wednesday and Thursday (Two Days)
CURRICULUM GUIDE
	Guiding Questions
	Essential Pre-requisite Skills

	· Does the go-cart presented meet the criteria we set from the beginning? Where you able to design and construct a cart that can roll freely down a ramp? (5.6D)
· What were some limitations of our go-cart model? (4.3C)
· Why was it important to test your go-cart more than once?  (5.2E)
· How far was your go-cart able to roll past the ramp (in centimeters)?  (5.2C)
· What materials did you choose to use to build your go-cart? (5.2B)  
· Is the go-cart a system?  Explain.  (2.5D, TEKS Intro.)
· What could you have done to make your go-cart better?  (5.2D)
· Were there common go-cart designs?  (5.2C)
· What materials were used by all groups?  Were those common materials absolutely necessary for making the go-cart meet the criteria? (For example, did every group use wheels?  Are wheels essential to the design of a go-cart?) (5.2B, D, 5.6D)
· Is a go-cart a system?  Explain.  (2.5D, TEKS Intro.)
· Which free-rolling go-cart design do you think was the best?  Why?  The worst?  Why?  (5.3A)
· Would you consider yourself an engineer?  Why?  What is an engineer? Is an engineer a type of scientist?  Explain.  (5.3D)
· What is the force that pulled the go-cart down the ramp?   (3.6C)
	· The student can combine materials that when put together can do things that they cannot do by themselves such as building a tower or a bridge and justify the selection of those materials based on their physical properties.  (2.5D)

· The student has been provided the opportunity to observe forces such as gravity acting on objects (3.6C)

· The student can design an experiment to test the effect of force on an object such as a push or a pull, gravity, friction, or magnetism (4.6D)

· The student can demonstrate safe practices and the use of safety equipment during classroom and outdoor investigations.  (4.1A)

· The student can make informed choices in the use and conservations of natural resources and reusing and recycling of materials. (4.1B)

· The student can plan and implement descriptive investigations, including asking well-defined questions, making inferences, and selecting and using appropriate equipment or technology to answer his/her questions. (4.2A)

· The student can collect and record data by observing and measuring, using the metric system, and using descriptive words and numerals such as labeled drawings, writing, and concept maps. (4.2B)

· The student can construct simple, tables, charts, bar graphs, and maps, using tools and current technology to organize, examine, and evaluate data. (4.2C)

· The student can analyze data and interpret patterns to construct reasonable explanations from data that can be observed and measured.  (4.2D)

· The student can perform repeated investigations to increase the reliability of results. (4.2E)

· The student can communicate valid oral and written results supported by data.  (4.2F)

· The student can analyze, evaluate, and critique scientific explanations by using empirical evidence, logical reasoning, and experimental and observational testing, including examining all sides of scientific evidence of those scientific explanations so as to encourage critical thinking. (4.3A)

· The student can represent the natural world using models and identify their limitations.  (4.3C)

· The student can connect grade-level appropriate science concepts with the history of science, science careers and the contributions of scientists.  (4.3D)

· The student can conduct, record, and analyze information using tools.  (4.4A)

· The student can use safety equipment as appropriate, including safety goggles and gloves.  (4.4B)

· The student can measure, compare, and contrast physical properties of matter.  (4.5A)

· The student can differentiate among forms of energy, including mechanical, sound, electrical, light and heat/thermal.  (4.6A)

· The student can design an experiment to test the effect of force on an object such as a push or a pull, gravity, friction, or magnetism.  (4.6D)

	The Teaching Plan and Learning Plan

	Instructional Model & Teacher Directions

The teacher will…
	So students can…

	5E Model of Instruction

Use the …
FOSS Models and Designs, Investigation 3, Go-Carts, Part 1, Free-Rolling Go Carts (Two Days)
· Remind students at the beginning of every lesson to follow safety rules and make wise choices in the conservation of resources, disposal and or recycling of materials when applicable. 

· Prepare for instruction by reading the Background for Teacher, pp. 4-5, and Teaching Children About Cart Design, pp. 6-7 behind the Investigation 1 folio tab.
· Teacher will need to re-check the materials inventory bags to see that they have all materials and include a Materials Inventory Sheet in them.

Main Idea of Lesson

In this lesson, students learn that the way something is put together is called a design.  The five basic stages of a design process are design, construct, test, evaluate, and redesign.  The design process requires decision making at each step, combining scientific knowledge with trial and error.  

Students will be asked to design and construct a free-rolling go-cart system that is capable of rolling down a ramp (by means of gravity, which is the pulling force that pulls the cart) using common construction materials to choose from.   At the same time, students will learn that people that design and construct useful products are called engineers.  
I Can…
· Design an experiment that tests the effect of force on an object (5.6D)
· Ask well-defined questions, formulate testable hypotheses, and select and use appropriate equipment (5.2B)
· Connect grade-level appropriate science concepts with the history of science, science careers, and the contributions of scientists (5.3D)

· Draw or develop a model that represent how something works or looks that cannot be seen (5.3C)

· Analyze, evaluate, and critique scientific explanations by using empirical evidence, logical reasoning, and experimental and observational testing, including examining all sides of scientific evidence of those explanations, so as to encourage critical thinking 5.3A)

· Collect information by detailed observations and accurate measuring (5.2C)

· Demonstrate that repeated investigations may increase the reliability of results (5.2E)

Engage

· Discuss Carts, p. 10
Teacher will ask students to describe a cart.  Teacher may wish to use a graphic organizer like one of the ones below:
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What do carts need in
order to work?
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· Pose the Go-Cart Problem, p. 10

Teacher will tell students:

Until now you have been making models to explain how unknown or hidden things are made and how they work.  The process involved a lot of guesswork and evidence gathering.  The models we made helped us understand black boxes, drought stoppers, and hum dingers.

Now we have a new kind of challenge.  I want you to build a cart that can roll down this ramp and a short distance across the floor.  There is nothing mysterious or hidden here.  You simply have to come up with a cart can roll freely down the ramp.
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                                                                    ramp
Teacher will pass out a copy of the assessment rubric found on p. 10 behind the Assessment Tab folio in the teacher's manual.
At the end of this two day lesson, you and a partner will be expected to present the go-cart that you made to the class.  This is how you will be assessed.

Teacher will read and go over rubric with students.
	· Students will participate in a class discussion surrounding what they know about carts (sharing prior knowledge).

· Student data will be placed into a graphic organizer for review.  
· Students will be presented with a problem for their solving consideration:

Design and construct a cart that can roll freely down a ramp. 
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Students will understand the assessment rubric and be able to apply it to their own group go-cart.


	Explore
· Define Design, p. 10
Teacher will ask students:

Who are people who design things as simple as can openers or as complicated as space shuttles?  They are called engineers.  A design is a product-the plan for making something.  It could be a picture, technical drawing, or description.  A blueprint is one example of a design.
Design is also the process of figuring out how to construct something.  Designing involves thinking, imagining, trying things out, and using materials wisely.

Engineers are concerned with both the process of designing and the product that results.  Engineers construct plans called blue prints prior constructing or building anything.  We also must plan prior to building.
· Explain Teams, p. 10
Teacher will tell students that today they will work like engineers in teams of two to build a go-cart.

What is a go cart?  Have you ever seen one? (Some students may have never actually seen a go-cart before.)  
How are go-carts you have seen usually powered? 
Teacher can show students some pictures of go-carts on the overhead projector to continue to activate prior knowledge.

· Describe the Construction Materials, p. 10

Teacher will make sure that each team will have a bag of construction materials that they will use for several days.

The materials students will need in a zip baggie are tape, wire, cardboard, and string.  These materials will need to be housed at the Materials Station along with a pair of scissors.

· Describe the Inventory Process, p. 11

Teacher will make sure that all materials bags have an inventory sheet in them prior to allowing the Materials Managers to get them for their groups.  Materials Managers will be instructed by the teacher to retrieve the bags for the groups.
The first thing to do upon receiving your materials bag is to check its contents against the inventory sheet inside it.
Is any group missing materials?(
· Clarify the Task, p. 11
Teacher will remind students of what their task is:

Design and construct a cart that can roll freely down a ramp. 
Does anyone have any questions before we begin the go-cart designing?  

The design is up to the students in the individual teams.  Teacher should require student groups to draw their design prior to attempting any building. 
· Form Teams, p. 11
The teacher will divide students into working pairs.  The best way to do this is to allow students in their small groups to pair up.

· Distribute Materials and Start, p. 11
Teacher will ask the Materials Managers for each small group to gather the construction materials for each pair at their respective tables.  

· Watch Students Work, p. 11
Teacher will circulate around the class, offering student pairs encouragement.  Teacher should refrain from giving students ideas about construction.  Construction should be left solely to the students.  Teacher may ask thoughtful questions though or refocus student pairs on the objective, design and construct a cart that can roll freely down a ramp.  Teacher should remind students to test their go-cart more than once to insure reliability of results.  
· Hold a Mini-Convention, p. 11

When the first teams are ready to test their go-carts, teacher can ask one student from each team to share one design idea they incorporated into their go-cart.  

How did you design your go-cart? 
Are there any problems that you are having with the design (like keeping the wheels on, or straight, or getting it to roll in a straight line)? 
Did you test your go-cart more than once to insure reliability of results?  
What solutions can we (as a class) offer these students to improve their go-cart? 
Remember, there are many different ways that a go-cart can be built.

· Test the Go-Carts, p. 11

When you are ready to test your go-cart, the Materials Manager may get one construction-board ramp to share with their group.  
A successful go-cart should roll freely down the ramp and continue some distance across the floor.

Does your go-cart roll freely down the ramp and continue some distance across the floor?(5.2B)
Did your cart move in a straight line? Why?  Why not?

How much (in centimeters) farther than the ramp did your cart go? 
How many times did you test your go-cart?  
Why is it so important to test your go-cart more than once?  (to insure reliability of results) 
What is the force that is pulling the go-cart down the ramp?  
--------------------------Possible Break Point---------------------------------------------------------------------------
· Encourage Collaboration, p. 12

Go-cart building and refinement should continue.  If there are student pairs that seem to be really challenged, allow them to meet with other successful pairs to share ideas.
Teacher can invite a "visiting engineer" (a local engineer, another classroom teacher, principal or CIC) to come and listen to their ideas as they present their go -carts.  
	· Students will be arranged in teams of two to build a go-cart.  Students will be shown pictorial examples of go-carts so they can conceptualize what it is they are going to have to build. 
· The Materials Manager will go to the Materials Station to gather the construction materials bags for their tables and students will take an inventory of the supplies. 
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Student groups will plan and draw their ideas prior to attempting to build the go-carts. 
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Students will work together to design and construct a free-rolling go-cart that is capable of rolling down a ramp selecting from the building materials given.
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Student teams will test their go-carts to make sure that their design is capable of rolling down the ramp.  They will test the go-carts more than once to insure reliability of results.  
---------Possible Break Point---------------------
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Student pairs will share their go-carts with a "visiting engineer".  

	Explain
· Compare Designs, p. 12

Once all the free-rolling carts are complete, teacher will ask students to share their go-cart designs with the class.  Teacher can facilitate the comparison between the different carts.

Does the go-cart presented meet the criteria we set from the beginning," Design and construct a cart that can roll freely down a ramp?"?  

How far was your go-cart able to roll past the ramp (in centimeters)?  
What were some limitations of our go-cart models?  )

What materials did you choose to use to build your go-cart?  
What could you have done to make your go-cart better? 

Were there common go-cart designs?  
What materials were used by all groups?  Were those common materials absolutely necessary for making the go-cart meet the criteria? (For example, did every group use wheels?  Are wheels essential to the design of a go-cart?) 
Is a go-cart a system?  Explain. 
Which free-rolling go-cart design do you think was the best?  Why?  The worst?  Why?  
Would you consider yourself an engineer?  Why?  What is an engineer? Is an engineer a type of scientist?  Explain.  What is the force that pulled the go-cart down the ramp? 
Teacher will tell students:

There are five basic stages of a design process. They are design, construct, test, evaluate, and re-design.
Did we go through those stages as we developed our go-carts? 
· Inventory and Collect Materials, p. 12

Teacher will ask the Materials Managers from each small group to gather and return remaining, unused materials and whole go-carts to the Materials Station.  Teacher should tell students not to dismantle their go-carts.
√ Reflection

What do you do for students who need additional support?
To assist those students who need more practice with the creativity of design (The five basic stages of a design process are design construct, test, evaluate, and redesign.), give them a basic set of common objects (straws, cotton balls, pencils, etc.) and ask them to go through the same process they did in the go-cart lesson to design something else that meets a need.  This is the basis of engineering. 
What do you do for students who master the learning quickly?

Students who need a challenge can further explore early automobiles by finding out more about Henry Ford by reading (Henry Ford and the Tin Lizzie. 
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Student pairs will share their go-carts with their classmates, who will analyze and critique their peers' carts by considering the following:
· Does the go-cart presented meet the criteria we set from the beginning," Design and construct a cart that can roll freely down a ramp?"?  
· How far was your go-cart able to roll past the ramp (in centimeters)?  
· What were some limitations of our go-cart models?  
·   What materials did you choose to use to build your go-cart?  
· What could you have done to make your go-cart better?  
· Were there common go-cart designs?  
· What materials were used by all groups?  Were those common materials absolutely necessary for making the go-cart meet the criteria? (For example, did every group use wheels?  Are wheels essential to the design of a go-cart?) 
· Is a go-cart a system?  Explain.  
· Which free-rolling go-cart design do you think was the best?  Why?  The worst?  Why?  
· Would you consider yourself an engineer?  Why?  What is an engineer? Is an engineer a type of scientist?  Explain. 
· What is the force that pulled the go-cart down the ramp? 
· Materials Managers from each group will pick up all unused materials and whole go-carts to the Materials Station.

	Elaborate
· Teacher will ask students to pair up in their small groups and use the Reading Process to read a FOSS Story entitled Early Autos about the history of auto making and the changes in automobiles over time.   The effect their invention has made on our society over time is also explored.  
· Teacher can invite a local practicing engineer to class to share their roles and responsibilities as an engineer with students.  Local engineers can be found in most city phone books.  Ask the engineer to bring sample blueprints to show students how engineers plan their design prior to constructing it.  Teacher can allow students to collect information by observing a sample blue print which is used by engineers as a planning drawing that serves as a model prior to construction.  
· Teacher will remind students to add appropriate science vocabulary to their science glossaries in their science notebooks for future reference.
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Students will pair up in their small groups and use the Reading Process to read a FOSS Story entitled Early Autos about the history of auto making and the changes in automobiles over time. The effect their invention on our society over time is also explored.  
· Students will collect information by observing a sample blue print which is a planning drawing that serves as a model prior to construction.  

	Evaluate
· The teacher will evaluate the go-carts that are presented by using the rubric found on p. 10 behind the Assessment folio in the teacher's manual. 
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 Refer back to the Guiding Questions to assess students' knowledge of the lesson/concepts
	· Students will be evaluated using the rubric found on p. 10 of the teacher's manual behind the Assessment tab folio.

	Content Vocabulary: (Pertinent to the learning – specific)
· design

· engineer

· blueprint

· gravity (review)

· force (review)

· diseño

· ingeniero

· cianotipo

· gravedad

· fuerza
	Academic Vocabulary:

· analyze

· interpret

· communicate

· represent

· demonstrate
· describe

· collect 

· observe

· measure

· construct

· organize

· examine

· evaluate

· record

· analice

· interprete

· comunique

· represente

· demuestre

· describa

· recoja

· observe

· medida

· construcción

· organice
· examine

· evalúe

· expediente
	Resources
FOSS Models and Designs, Investigation 3, Go-Carts, Part 1, Free-Rolling Go Carts (Two Days)
Pliers
Transparency of Go-Carts
Transparency Blue Print Sample
One tape measure for each pair of students
Reading (for Formative Mini Assessment):  Henry Ford and the Tin Lizzie


	ELPS Student Expectations

	Listening 

c2H understand implicit ideas and information in increasingly complex spoken language commensurate with grade-level learning expectations
Speaking

c3E  share information in cooperative learning interactions;
c3F  ask and give information ranging from using a very limited bank of high frequency, high-need, concrete vocabulary, including key words and expressions needed for basic communication in academic and social contexts, to using abstract and content-based vocabulary during extended speaking assignments
Reading
c4D use pre-reading supports such as graphic organizers, illustrations, and pre-taught topic-related vocabulary and other pre-reading activities to enhance comprehension of written text;
Writing
c5G   narrate, describe, and explain with increasing specificity and detail to fulfill content area writing needs as more English is acquired.


	Evidence of Learning (Summative Assessment)

	Formative Mini Assessment
	 TAKS Benchmarks
	College-Readiness i.e.,

Anticipated Skills for SAT/ACT/College Board/Career/Life

	Grade 5 FMA, May/June 2009
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	Grade 5 Interim, May 2005

Answer-C
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4
The class studied the movement of go carts across the classroom tile floor. What is a limitation of this model?

A
Real go carts do not use tape to hold on the wheel.

B
Real go carts do not come in color.

C
Real go carts have six to eight wheels.

D  Real go carts can move without energy.


	[image: image115.emf]
22
The model above is set up to show how a lunear eclipse occurs. What is the greatest limitation of this model?

F
The lightbulb is standing straight up instead of tilted on an axis.

G
Comparative sized and distances are inaccurate.

H
The shadow is being cast in the wrong direction.

J
The heat released is much less than that released by the sun.
Grade 8 TAKS 2006

Answer-G


Science – Grade 5
Unit of Study: Systems:  Models and Designs 
Fourth Grading Period –Week 8 Friday and Week 9 Monday (Two Days)
CURRICULUM GUIDE
	Guiding Questions
	Essential Pre-requisite Skills

	· How did the change in design (adding larger wheels and using rubber bands) improve the performance of our go-carts? Is the rubber-band-powered go-cart a system?  Explain. (5.2A, D)
· Where does the energy come from to power the go-cart we created today?  What kind of energy was used to power the go-cart? (5.6A)
· How did you measure and record changes in the position of the go-cart?  (4.6D, 5.6D)
· What are the limitations of the rubber-band-powered go-cart?  Explain.  (4.3C, 5.3C)
· What is the significance of repeating the testing of your rubber-band-powered go-cart more than once? (5.2E)
· How does wheel size affect the distance a rubber-band-powered go-cart can travel? (5.2D)
· How does the length of the rubber band affect the distance a rubber-band-powered go-cart can travel?  (5.2D)
	· The student can combine materials that when put together can do things that they cannot do by themselves such as building a tower or a bridge and justify the selection of those materials based on their physical properties.  (2.5D)

·  The student can demonstrate safe practices and the use of safety equipment during classroom and outdoor investigations.  (4.1A)

· The student can make informed choices in the use and conservations of natural resources and reusing and recycling of materials. (4.1B)

· The student can plan and implement descriptive investigations, including asking well-defined questions, making inferences, and selecting and using appropriate equipment or technology to answer his/her questions. (4.2A)

· The student can collect and record data by observing and measuring, using the metric system, and using descriptive words and numerals such as labeled drawings, writing, and concept maps. (4.2B)

· The student can construct simple, tables, charts, bar graphs, and maps, using tools and current technology to organize, examine, and evaluate data. (4.2C)

· The student can analyze data and interpret patterns to construct reasonable explanations from data that can be observed and measured.  (4.2D)

· The student can perform repeated investigations to increase the reliability of results. (4.2E)

· The student can communicate valid oral and written results supported by data.  (4.2F)

· The student can analyze, evaluate, and critique scientific explanations by using empirical evidence, logical reasoning, and experimental and observational testing, including examining all sides of scientific evidence of those scientific explanations so as to encourage critical thinking. (4.3A)

· The student can represent the natural world using models and identify their limitations.  (4.3C)

· The student can connect grade-level appropriate science concepts with the history of science, science careers and the contributions of scientists.  (4.3D)

· The student can conduct, record, and analyze information using tools.  (4.4A)

· The student can use safety equipment as appropriate, including safety goggles and gloves.  (4.4B)

· The student can measure, compare, and contrast physical properties of matter.  (4.5A)

· The student can differentiate among forms of energy, including mechanical, sound, electrical, light and heat/thermal.  (4.6A)

· The student can design an experiment to test the effect of force on an object such as a push or a pull, gravity, friction, or magnetism.  (4.6D)

	The Teaching Plan and Learning Plan

	Instructional Model & Teacher Directions

The teacher will…
	So students can…

	5E Model of Instruction

Use the …
FOSS Models and Designs, Investigation 3, Go-Carts, Part 2, Self-Propelled Go-Carts (Two Days)
· Remind students at the beginning of every lesson to follow safety rules and make wise choices in the conservation of resources, disposal and or recycling of materials when applicable.

· Teacher will need to prepare an apparatus that demonstrates one way to provide rubber band power to a wheel and axle system.  The directions for this may be found on p. 14 of the teacher's manual behind the Investigation 3 folio.

Main Idea of Lesson

In this lesson, students will demonstrate their go-cart and describe its successful design elements. Then they will build on those successes by using knowledge to make changes in the design of their go-carts in order to improve its performance.  What students will find is that some land vehicles have wheels fixed to axles.  Power is what turns the axle and thereby turns the wheels. 
I Can…
· Explore the uses of mechanical energy (5.6A)
· Design an experiment that tests the effect of force on an object (5.6D)
· Analyze and interpret information to construct reasonable explanations from direct (observable) and indirect (inferred) evidence (5.2D)

· Demonstrate that repeated investigations may increase reliability of results (5.2E)

· Analyze, evaluate, and critique scientific explanations using empirical evidence, logical reasoning, and experimental and observational testing, including examining all sides of scientific evidence of those scientific explanations so as to encourage critical thinking (5.3A)

· Communicate valid conclusions in both written and verbal form (5.2F)

Engage

· Review Go-Cart Designs, p. 16
Teacher will ask students to recall the go-carts they designed.  Teacher will scribe responses as students consider the following:
Describe the features that the carts had in common. 
Most students will probably list the word wheel and possibly bearing.  If not, the teacher should mention them and define them as key elements:

Wheel-a circular object that can rotate on an axle turning on one unit
Axle-the shaft on which wheels rotate
Bearing-allows axle to turn.  (might be made of paper fasteners, a binder clip, a piece of cardboard with holes in it, or a number of other things)

· Discuss Uses for the Carts, p. 16
Teacher will ask students to speculate about the usefulness of such a cart if it were many times larger.

How could it be used? 
What kinds of cargo could it carry?  
Transportation is one use that will probably be mentioned by students.  Teacher should then ask:

If we were to use the go-carts as transportation, we would have to limit our travel to only going downhill where gravity could help us.  What about if we needed to go uphill?

What could we add to the go-carts to make them go uphill? (power) 
· Pose the Self-Propelled Challenge, p. 16
Teacher will tell students:
Now that you have a go-cart with wheels that rotate in a bearing, your next challenge is to make your go-carts self-propelled.  Modify your go-cart so that it will travel 2 meters on level ground without an external push or pull.

This means no flippers or slingshots, and no strings to pull it along.
	· Students will describe the features that the carts had in common. 

· Students will discuss the real-world uses for a cart. 

	Explore
· Form Teams and Start, p. 16
Teacher will have students return to their original go-cart team.  The Materials Manager will be in charge of going to the Materials Station and retrieving the team's original go-carts and the two bags of materials.

Remember, engineers use scientific principles and knowledge to design useful products.

How will you, as an engineer, make the product that you already have designed, the go-cart, perform better so that it is not reliant on gravity to power it?

What materials will you need to gather?
· Observe Early Efforts, p. 16

This activity should be completed without the motors from Investigation 2.  Students will ask for them, but the teacher is to simply tell them that this model is to be completed without motors or electricity.

· Discuss Rubber-Band Power, p. 17

If students have been working for a time without success, the teacher should call for attention and ask:

What do you have in your bags that might propel your cart?

Could rubber bands be used? 
If students need a little help identifying a way to use the rubber bands to power their carts, teacher can show them a sample wheel and axle and demonstrate how to wind the rubber band on the wheel axle  to drive the wheels (as shown in Step 3 of Getting Ready, p. 14).

Teacher should allow the teams to continue designing and constructing their carts.  
· When class time is about over, teacher should have students label their go-cart products and give them to the Materials Manager to put away until tomorrow at the Materials Station.  Materials Managers should also gather and return all unused materials to their appropriate bags and take them to the Materials Station as well. 
------------------------------Possible Breakpoint-----------------------------------------------------------
· Materials managers will be instructed by the teacher to pick up the labeled go-carts and take them, along with the auxiliary materials, to their respective tables.  Teacher will ask the groups to review their go-cart enhancements.

· Hold a Mini-Convention to Discuss Problems, p. 17

Teacher should ask one student from each group to share any problems they may be having.  Teacher should write the challenges on the board or chart paper.  Class can then discuss how to address those challenges.

What is friction? (the resistance to movement on surfaces that touch, like the floor and the wheel of the go-cart) Is friction playing a role in how well our wheels roll?  How? 
What kind of traction are our wheels getting?  If the wheels are really smooth, will they get good traction?  Think about rubber tires/wheels on cars.  Are they super smooth or do they have grooves in them?  Why do you think they have grooves in them? 
· Discuss Wheels, p. 18
Teacher will respond to a possible challenge (bigger ideas):

Some teams are suggesting a design change.  They think big wheels might help them meet the 2-m challenge.  I have something that might be useful.

Teacher will show students the Wheel Patterns sheets and tell them that the patterns may be cut out, traced on cardboard, and cut to make larger cardboard wheels for their carts.  Teacher will distribute the Wheel Patterns sheets (found behind the Investigation Duplication Masters tab in the teachers manual) and let the construction continue.

How do you think larger wheels will help us move the carts better?

How do you think wheel size will affect the distance a rubber-band-powered go-cart can travel?  Explain.  
How will the length of the rubber band affect the distance a rubber-band-powered go-cart can travel? Explain. 
Is it good enough to try out your rubber-band-powered go-cart only once?  Why?  Why not?  
Teacher will ask students to try to answer the above posed questions in their exploration.
· Discuss Hubs, p. 18
Teacher will point out that a hub is the center of a wheel and is firmly attached to the axle.  

How could we somehow make the wooden wheels become hubs for the larger cardboard wheels?

Teacher will advise students that they will have to design ways to attach the cardboard wheels to their wooden hubs.

· Inventory and Collect Materials, p. 19
Teacher will ask teams to inventory their construction materials and put the unused ones back into the bags.  When all parts are accounted for, students will put their assembled go-carts and associated materials in the baggies and be returned to the Materials Station by the Materials Managers.
	· Students will form their original go-cart teams.  The Materials Manager will be in charge of going to the Materials Station and retrieving the team's original go-carts and the two bags of materials. 
· Students will reflect and discuss on what they have in their materials bags that might be able to propel their go-carts. 
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Students will work with their partners to try to design a way to improve the propulsion of their go-carts with rubber bands.  
· Students will gather their rubber-band-propelled go-carts and auxiliary materials for the Materials Mangers to take to the Materials Station.  
---------------Possible Breakpoint--------------
· Materials Managers will collect and deliver the respective materials for their groups. 
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Student groups will review their go-carts and share any problems they may have encountered in its improvement.  
· [image: image118.png]


The Data Recorder from each group will share any challenges that the group has had to date in respect to their go-cart.  
· [image: image119.png]


Students will be challenged by the teacher to improve their go-carts by making larger wheels.  Student groups will use the Wheel Patterns sheets to create cardboard cut out wheel additions for their go-carts. 
· Students hypothesize and investigate how rubber bands may serve to better propel the go-carts. 
· Students will discuss and create wooden hubs for their cardboard wheels using the original go-cart wheels. 

	Explain
· Teacher will lead a class discussion surrounding the following:

How did the change in design (using rubber bands) improve the performance of our go-carts? 
Is the rubber-band-powered go-cart a system?  Explain. 
Where does the energy come from to power the go-cart we created today?  (force created by the release of the rubber- band)
How did you measure and record changes in the position of the go-cart?  

What are the limitations of the rubber-band-powered go-cart?  Explain.  (once the tension on the rubber band has been exhausted, the cart will not have the power to move any further)
What role does friction play in how well your rubber-band-powered go-cart moves?  Explain. (TEKS 3.6A) (Friction is the resistance to movement on surfaces that touch.  Even if the surface of something looks smooth, under a microscope the surface would appear jagged.  When two objects, say a wheel and the floor, rub together, This causes a "pull" on the surface of the objects, which in turn slows an object down)

What is the significance of repeating the testing of your rubber-band-powered go-cart more than once? (TEKS 5.4B)  (to insure reliability of results)
How does wheel size affect the distance a rubber-band-powered go-cart can travel?  (bigger wheels make carts go farther with each rotation of the axle)

Why does the go cart stop? 

What role does gravity play in how a go cart moves?  
How does the length of the rubber band affect the distance a rubber-band-powered go-cart can travel?   (longer rubber bands hold more energy, so the cart will go farther)
√ Reflection

What do you do for students who need additional support?
Some students may need more support with the vocabulary from this lesson. The teacher may try the Free Association Strategy with the new vocabulary for this week. 
What do you do for students who master the learning quickly?

Students who need further challenge can create another rubber-band propelled car by reading the following:

http://www.ehow.com/how_4795897_build-rubber-band-powered-car.html   
	· Teacher will lead a class discussion surrounding the following:
· How did the change in design (using rubber bands) improve the performance of our go-carts? 

· Is the rubber-band-powered go-cart a system?  Explain. 

· Where does the energy come from to power the go-cart we created today?   
· What are the limitations of the rubber-band-powered go-cart?  Explain.  
· What is the significance of repeating the testing of your rubber-band-powered go-cart more than once? 
· How does wheel size affect the distance a rubber-band-powered go-cart can travel? 

· How does the length of the rubber band affect the distance a rubber-band-powered go-cart can travel? 

	Elaborate
· Teacher will ask students to pair up in their small groups and use the Reading Process to read a FOSS Story entitled Henry Ford and His Model T about the history of the auto.  
Teacher should allow students who read about Ford for Formative Mini Assessment of instruction yesterday should be allowed to share what they learned about Ford with the class.

· Teacher will remind students to add appropriate science vocabulary to their science glossaries in their science notebooks for future reference.
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Students will pair up in their small groups and use the Reading Process to read a FOSS Story entitled Henry Ford and His Model T about the history of the auto.  
· Students who read about Ford for Formative Mini Assessment of instruction yesterday will share what they learned about Ford with their classmates

	Evaluate

· Assess Progress:  Response Sheets, p. 19
Teacher will distribute the Response Sheet-Go-Carts No. 11 to each student.  This assessment may be done in class or at home.  
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 Refer back to the Guiding Questions to assess students' knowledge of the lesson/concepts
	· Students will complete the Response Sheet-Go-Carts, No. 11.  This assessment may be done in class or at home.  

	Content Vocabulary: (Pertinent to the learning – specific)
· wheel

· axle

· bearing

· self-propelled

· hub

· friction

· traction

· rueda

· árbol

· cojinete

· automotor

· eje

· fricción

· tracción
	Academic Vocabulary:
	Resources

FOSS Models and Designs, Investigation 3, Go-Carts, Part 2, Self-Propelled Go-Carts (Two Days)
One meter tape for every two students

Optional for Fast Learners:

Cardboard (from a box)

Large paper clips
"Bic-Style" pen

Thumb tacks

Glue

Crayons

Markers



	
	· communicate 
· describe

· measure

· record

· represent

· demonstrate

· analyze

· interpret

· construct

· organize

· examine

· evaluate

	· comunique
· describa
· medida
· expediente
· represente
· demuestre
· analice
· interprete
· construcción
· organice
· examine
· evalúe

	

	ELPS Student Expectations

	Listening 

c2H understand implicit ideas and information in increasingly complex spoken language commensurate with grade-level learning expectations
Speaking

c3E  share information in cooperative learning interactions;
c3F  ask and give information ranging from using a very limited bank of high frequency, high-need, concrete vocabulary, including key words and expressions needed for basic communication in academic and social contexts, to using abstract and content-based vocabulary during extended speaking assignments
Reading
c4D use pre-reading supports such as graphic organizers, illustrations, and pre-taught topic-related vocabulary and other pre-reading activities to enhance comprehension of written text;
Writing
c5G   narrate, describe, and explain with increasing specificity and detail to fulfill content area writing needs as more English is acquired


	Evidence of Learning (Summative Assessment)

	Formative Mini Assessment
	 TAKS Benchmarks
	College-Readiness i.e.,

Anticipated Skills for SAT/ACT/College Board/Career/Life

	Grade 5 FMA, May/June 2009
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4 A vehicle is designed to measure the direction and the distance moved. The force will be created by wrapping the rubber band around the axle with the larger wheels ten times. The vehicle will most likely roll forward approximately —

F
one kilometer

G
one meter

H
one kiloliter

J
one liter
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Grade 4 Interim, January 2008

Answer-J
	


Science – Grade 5
Unit of Study: Systems:  Models and Designs 
Fourth Grading Period –Week 9, Tuesday and Wednesday (Two Days)
CURRICULUM GUIDE
	Guiding Questions
	Essential Pre-requisite Skills

	· Does each group, A-H, all show three trials represented?  Why?  Why not?  (5.2E)
· Which group had the self-propelled go-cart that went the farthest?  How can you tell this by using the graph? (5.2C, D, G)
· How did you measure and record changes in the position of the go-cart? (5.2C) 

· How does a graph help you to organize, analyze, examine, and evaluate information?  Explain.  (5.2G)
· Did any group get the same outcome on all three trials?  Which group?  (5.2D, E)
· Why was it important to test the self-propelled go-carts more than once?  (5.2E) 
· Which self-propelled go-cart would you buy if it was for sale? Why? (5.3A)
· What design feature impacted the go-carts ability to travel 2m or more most?  Why?  (5.2D)
· After seeing other students' go-carts, how could you have improved your go-cart? (5.2D)
· What were the variables when it came to creating the go-cart?  (5.2A)
	· The student can combine materials that when put together can do things that they cannot do by themselves such as building a tower or a bridge and justify the selection of those materials based on their physical properties.  (2.5D)

· The student can demonstrate safe practices and the use of safety equipment during classroom and outdoor investigations.  (4.1A)

· The student can make informed choices in the use and conservations of natural resources and reusing and recycling of materials. (4.1B)

· The student can plan and implement descriptive investigations, including asking well-defined questions, making inferences, and selecting and using appropriate equipment or technology to answer his/her questions. (4.2A)

· The student can collect and record data by observing and measuring, using the metric system, and using descriptive words and numerals such as labeled drawings, writing, and concept maps. (4.2B)

· The student can construct simple, tables, charts, bar graphs, and maps, using tools and current technology to organize, examine, and evaluate data. (4.2C)

· The student can analyze data and interpret patterns to construct reasonable explanations from data that can be observed and measured.  (4.2D)

· The student can perform repeated investigations to increase the reliability of results. (4.2E)

· The student can communicate valid oral and written results supported by data.  (4.2F)

· The student can analyze, evaluate, and critique scientific explanations by using empirical evidence, logical reasoning, and experimental and observational testing, including examining all sides of scientific evidence of those scientific explanations so as to encourage critical thinking. (4.3A)

· The student can represent the natural world using models and identify their limitations.  (4.3C)

· The student can connect grade-level appropriate science concepts with the history of science, science careers and the contributions of scientists.  (4.3D)

· The student can conduct, record, and analyze information using tools.  (4.4A)

· The student can use safety equipment as appropriate, including safety goggles and gloves.  (4.4B)

· The student can measure, compare, and contrast physical properties of matter.  (4.5A)

· The student can differentiate among forms of energy, including mechanical, sound, electrical, light and heat/thermal.  (4.6A)

· The student can design an experiment to test the effect of force on an object such as a push or a pull, gravity, friction, or magnetism.  (4.6D)

	The Teaching Plan and Learning Plan

	Instructional Model & Teacher Directions

The teacher will…
	So students can…

	5E Model of Instruction

Use the …
FOSS Models and Designs, Investigation 3, Go-Carts, Part 3, The Two-Meter Run (Two Days)
· Remind students at the beginning of every lesson to follow safety rules and make wise choices in the conservation of resources, disposal and or recycling of materials when applicable. 
Main Idea of Lesson

The purpose of this lesson is to allow students to demonstrate their go-carts and describe successful design elements.
The teacher's main focus will be to listen to students' explanations of the different approaches they used to solve their design problems, and how things they tried affected the performance of their carts.

I Can…
· Demonstrate that repeated investigations may increase the reliability of results (5.2E)

· Design an experiment that tests the effect of force on an object ((5.6D)

· Explore the uses of mechanical energy (5.6A)

Scientific Method:

· Describe, plan, and implement simple experimental investigations testing one variable (5.2A)

· Ask well-defined questions, formulate testable hypotheses, and select and use appropriate equipment including

               technology (5.2B)

· Collect information by detailed observations and accurate measuring (5.2C)

· Analyze and interpret information to construct reasonable explanations from direct (observable) and indirect 

              (inferred) evidence (5.2D)

· Communicate valid conclusions in both written and verbal forms (5.2F)

· Construct appropriate simple graphs, tables, maps, and charts using technology to organize, examine, and 

               evaluate information (5.2G)
Engage
· Discuss the Two Meter Run, p. 22
Teacher will tell students that they will have a chance to demonstrate their cart today.  The cart must travel at least 2m under its own power.
How should we set up the demonstration runs?
Teacher will lead a class discussion to set group norms for the go-cart runs.
	· Students will brainstorm about how to set up the self-propelled go-cart demonstration runs. 
· [image: image124.png]


Students will set group norms for the demonstration runs. 

	Explore
· Make Last-Minute Modifications, p. 22
Teacher will ask students to re-form their go-cart building team.  The Materials Manager from each group will retrieve the groups' go-carts.  The teams will work quickly to refine the carts for the run.

· Conduct the Runs, p. 22
After students have had time to refine their go-carts and prepare the classroom for the go-cart trials, teacher will set the focus of the activity:
The focus of this activity is not on which group's go-cart wins, rather what design makes a more successful go-cart.

As you watch the go-cart trials, make sure note in your journals the similarities and differences in the self powered go-carts.  Pay close attention especially to the self-propelled go-carts that are extremely successful.  What makes them so successful?
Depending on how many self-propelled go-carts will participate, it is recommended that the teacher have students create a data table in their journals to keep up with the trials.  A sample table for an individual team may look like the one below:

Trial 1

Results in meters

Trial 2

Results in meters
Trial 3

Results in meters
Go-Cart A

Each team will conduct multiple runs.  Why do you suppose we will not stop at one run?   (repeated investigations may increase the reliability of results)
Teacher will ask students to help each other as they conduct the runs.  After all the students have completed at least one run teacher should ask:

What was the biggest challenge faced so far by your self-propelled go-cart?  Is there any way that your cart design could be improved so that it could run the distance? 
	· [image: image125.png]


The Materials Manager for each group will pick up the self-propelled go-carts and auxiliary materials at the Materials Station for their respective groups. 

· Students compare their vehicle’s movements and success to others to determine which move better. 

· [image: image126.png]


Small student groups will make last minutes adjustments to their self-propelled go-carts before the actual run.
[image: image127.jpg]


 Journal Writing 
· Students will create a data table in their science journals/notebooks to record data in. 
· [image: image128.png]


Student groups will conduct three go-cart trials to insure reliability of results.  The trials will be recorded in their data tables in their science journals.

	Explain

After students have tested all trials of the self-propelled go-cart, teacher should give the student groups time to reflect and review the data gathered on their individual tables.  Teacher should have a blank class data table made on a piece of chart tablet paper posted at the front of the room like below:
Trial 1

Results in meters

Trial 2

Results in meters
Trial 3

Results in meters
Go-Cart A
0
1
2
Go-Cart B

0
2
1
Go-Cart C

1
2
2
Go-Cart D

2
0
2
Go-Cart E

2
3
3
Go-Cart F

2
2
1
Go-Cart G

1
0
2
Go-Cart H

2
1
1
                                                              *This table is filled with hypothetical data for graphing purposes.
                                                                    Classroom results will vary and are subject to change.

· Teacher should ask the Data Recorder from each group to share their three trials with the class.  The teacher should scribe all group responses on the trial table (which is on chart tablet paper at the front of the room).     
· Teacher should allow the Materials Managers from each group to pick up and return materials to the Materials Station.  Student groups should not take their go-carts apart. They will be used in the next lesson. 
----------------------------Possible Breakpoint----------------------------------------------------------------------------------------------
· Teacher will start class off by focusing students' attention on the data gathered yesterday by the self-propelled go-cart trials.
     Here is the data we gathered about the trials of all eight go-cart groups yesterday.   Now that we have done that,        

     What is another way that we can organize, examine, and evaluate the data we gathered? (We could graph it.) 
     Teacher will ask the Materials Managers from each table to go to the Materials Station and pick up a piece of chart tablet paper and a set of markers.

     Take the data from the class table and create a graph of it so that the data can be easily organized, examined, and evaluated.
     What kind of graph should we consider making to represent our data? (bar graph)
     Teacher may need to review the different types of graphs with students.

      A sample group graph matching the (hypothetical) data in the table above may look like the one below:
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· Share Graphs

After small student groups have created their own graph, teacher should ask the Data Recorder from each group to present it to the class.  All of the graphs should represent the same data.  If a group graph is really off, it should be very obvious.  
Teacher should ask students to use the graphs to reflect and respond to the following in their science journals/notebooks:

· Does each group, A-H, all show three trials represented?  Why?  Why not?  (If the cart did not roll, then the bar on the graph was on zero.)

· Which group had the self-propelled go-cart that went the farthest?  How can you tell this by using the graph? 
· How did you measure and record changes in the position of the go-cart?  

· How does a graph help you to organize, analyze, examine, and evaluate information?  Explain. 

· Did any group get the same outcome on all three trials?  Which group? 
· Why was it important to test the self-propelled go-carts more than once?  
· Which self-propelled go-cart would you buy if it was for sale? Why? 
· What design feature impacted the go-carts ability to travel 2m or more most?  Why?  
· After seeing other students' go-carts, how could you have improved your go-cart?

· What were the variables when it came to creating the go-cart?  
√ Reflection

What do you do for students who need additional support?
For students who need more hands-on time, allow them to construct a vehicle that uses the air pressure from a balloon for power.  Have them make one that flies slides, rolls, or floats.  
Note:  Students will have to gather their own materials for this investigation.  In most cases, materials from the kit may be used. 
What do you do for students who master the learning quickly?

Students that need a challenge can explore the Math Extension, Problem of the Week, p. 24.
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The Data Recorder for each group will report the data results for their group's three trials as the teacher scribes their results into a class table. 
· Materials Managers will return materials to the Materials Station. 
-----------------Possible Breakpoint----------

· Students will review the class data results gathered yesterday from their go-cart trials. 
· [image: image131.png]


Materials Managers for each group will pick up chart paper and markers at the Materials Station. 
· [image: image132.png]


Small student groups will organize and create a graph using the go-cart trials data the class combined yesterday.  
· [image: image133.png]


Small student groups will share their graphs and respond to questions similar to the ones below:
· Does each group, A-H, all show three trials represented?  Why?  Why not? (If the cart did not roll, then the bar on the graph was on zero.)

· Which group had the self-propelled go-cart that went the farthest?  How can you tell this by using the graph? How does a graph help you to organize, analyze, examine, and evaluate information?  Explain. 
· Did any group get the same outcome on all three trials?  Which group? 

· Why was it important to test the self-propelled go-carts more than once?  
· Which self-propelled go-cart would you buy if it was for sale? Why? 
· What design feature impacted the go-carts ability to travel 2m or more most?  Why?  
· After seeing other students' go-carts, how could you have improved your go-cart? 
· What were the variables when it came to creating the go-cart?  



	Elaborate
· Teacher will ask students to pair up in their small groups and use the Reading Process to read a FOSS Story entitled On the Line? about the ways engineers have created systems that produce more products at a lower price. 

· Teacher will remind students to add appropriate science vocabulary to their science glossaries in their science notebooks for future reference.
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Students will pair up in the small groups and use the Reading Process to read a FOSS story entitled On the Line? About the ways engineers have created systems that produce more products at a lower price. 

	
	

	Evaluate
· Teacher will ask students to work with a partner to compare the three designs that they have built to date: the black box, the go-cart, and the self-propelled go-cart.  Students may make a comparative table in their science journals/notebooks like the one below : 
How did you design it?

How did you construct it?

How did you test it?

How did you e-evaluate it?

Black box

Go-cart

Self-propelled go-cart

          What are some commonalities between the three designs?  What are some differences?

            What kinds of skills are needed to build all three?  
[image: image135.png]


 Refer back to the Guiding Questions to assess students' knowledge of the lesson/concepts
	· [image: image136.png]


Students will work with a partner in their small groups to compare the three designs that they have built to date:  the black box, the go-cart, and the self-propelled go-cart.  
· Students will organize their information in a table in order to better analyze and evaluate it. 

	Content Vocabulary: (Pertinent to the learning – specific)
· reliability of results

· confiabilidad de resultados

· results
	Academic Vocabulary:

· demonstrate
· measure

· record

· analyze

· interpret

· communicate

· review

· critique

· collect

· observe

· demuestre

· medida

· expediente

· analice

· interprete

· comunique

· revision

· critica

· recoja

· observe
	Resources

FOSS Models and Designs, Investigation 3, Go-Carts, Part 3, The Two-Meter Run (Two Days)
One meter tape for every two students
Chart tablet paper and a set of markers for each pair of students

Balloons (for Formative Mini Assessment lesson)

	ELPS Student Expectations

	Listening 

c2H understand implicit ideas and information in increasingly complex spoken language commensurate with grade-level learning expectations
Speaking

c3E  share information in cooperative learning interactions;
c3F  ask and give information ranging from using a very limited bank of high frequency, high-need, concrete vocabulary, including key words and expressions needed for basic communication in academic and social contexts, to using abstract and content-based vocabulary during extended speaking assignments
Reading
c4D use pre-reading supports such as graphic organizers, illustrations, and pre-taught topic-related vocabulary and other pre-reading activities to enhance comprehension of written text;
Writing
c5G   narrate, describe, and explain with increasing specificity and detail to fulfill content area writing needs as more English is acquired.

	Evidence of Learning (Summative Assessment)

	Formative Mini Assessment
	 TAKS Benchmarks
	College-Readiness i.e.,

Anticipated Skills for SAT/ACT/College Board/Career/Life

	Grade 5 FMA, May/June 2009
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5
When doing an investigation, repeated trials increase the reliability of results. Student groups ran three trials in the go-cart investigation above. What conclusion can be drawn from the data above about Groups B, D, and G?

A
Their first two trials did not move at all.

B
Groups B, D, and G had the farthest traveling go-carts.

C
Groups B, D, and G ran too many trials.

D
One of the trials for Groups B, D, and G was not recorded.
	[image: image138.emf]
Grade 5 Interim, December 2005

Answer-C
	


Science – Grade 5
Unit of Study: Systems:  Models and Designs 
Fourth Grading Period –Week 9, Thursday and Friday (Two Days)
CURRICULUM GUIDE
	Guiding Questions
	Essential Pre-requisite Skills

	· How were our new products (carts) developed?  (5.2A)
· Would our carts be considered "technology"?  Why? (5.3D)
· What is the five-step engineering process? (5.3D)
· How effective was your first design? (5.2D)
· Did you make adjustments? If so, what kind? (5.2A)
· What could you have done to make your cart better?  (5.2D)
· What is an inventor?  What do an engineer and an inventor have in common? Is an inventor a scientist?  Is an engineer a scientist? Explain your thinking.  (5.3D)
· How did we measure and record the changes in the position and direction of the motion of the cart? How did mechanical energy play a role in this? (5.2C)
· When force was applied, was the motion and direction that the cart traveled the same for all carts?  Why? Why not? (5.2C) 
	· The student can combine materials that when put together can do things that they cannot do by themselves such as building a tower or a bridge and justify the selection of those materials based on their physical properties.  (2.5D)

·  The student can demonstrate safe practices and the use of safety equipment during classroom and outdoor investigations.  (4.1A)

· The student can make informed choices in the use and conservations of natural resources and reusing and recycling of materials. (4.1B)

· The student can plan and implement descriptive investigations, including asking well-defined questions, making inferences, and selecting and using appropriate equipment or technology to answer his/her questions. (4.2A)

· The student can collect and record data by observing and measuring, using the metric system, and using descriptive words and numerals such as labeled drawings, writing, and concept maps. (4.2B)

· The student can construct simple, tables, charts, bar graphs, and maps, using tools and current technology to organize, examine, and evaluate data. (4.2C)

· The student can analyze data and interpret patterns to construct reasonable explanations from data that can be observed and measured.  (4.2D)

· The student can perform repeated investigations to increase the reliability of results. (4.2E)

· The student can communicate valid oral and written results supported by data.  (4.2F)

· The student can analyze, evaluate, and critique scientific explanations by using empirical evidence, logical reasoning, and experimental and observational testing, including examining all sides of scientific evidence of those scientific explanations so as to encourage critical thinking. (4.3A)

· The student can represent the natural world using models and identify their limitations.  (4.3C)

· The student can connect grade-level appropriate science concepts with the history of science, science careers and the contributions of scientists.  (4.3D)

· The student can conduct, record, and analyze information using tools.  (4.4A)

· The student can use safety equipment as appropriate, including safety goggles and gloves.  (4.4B)

· The student can measure, compare, and contrast physical properties of matter.  (4.5A)

· The student can differentiate among forms of energy, including mechanical, sound, electrical, light and heat/thermal.  (4.6A)

· The student can design an experiment to test the effect of force on an object such as a push or a pull, gravity, friction, or magnetism.  (4.6D)

	The Teaching Plan and Learning Plan

	Instructional Model & Teacher Directions

The teacher will…
	So students can…

	5E Model of Instruction

Use the …
FOSS Models and Designs, Investigation 4, Cart Tricks, Part 1, The Run-Around Cart  (Two Days)
· Remind students at the beginning of every lesson to follow safety rules and make wise choices in the conservation of resources, disposal and or recycling of materials when applicable. 
· Prepare for instruction by reading the Background for Teacher, p. 4, and Teaching Children about Design, p. 5 behind the Investigation 4 folio. 

· Teacher will have to set up the Run-Around Course in advance.  Directions for this can be found on p. 7.  Choose an area that is conducive for the viewing of everyone.
Main Idea of Lesson

Technology is not limited to computers like most people think.  It is the application of science for the benefit of people.  This lesson will accentuate that larger technological systems, such as a car, are composed of smaller systems that can be designed to perform specific functions.  For example, a car is a collection of systems that work together; a brake system, transmission system, steering system, cooling system, electrical system, exhaust system, and lubrication system.

This lesson will allow students to experience the process that engineers use to create new products; design, construction, testing, evaluation, and redesign, which are benchmarks in the process of problem solving.

I Can…

· Connect grade level appropriate science concepts with the history of science, science careers, and contributions of scientists (5.3D)

· Analyze, evaluate, and critique scientific explanations by using empirical evidence, logical reasoning, and experimental and observational testing, including examining all sides of scientific evidence of those scientific explanations, so as to encourage critical thinking (5.3A)

· Communicate valid conclusions in both written and verbal forms (5.2G)

· Analyze and interpret information to construct reasonable explanations from direct (observable) and indirect (inferred) evidence (5.2D)

· Explore the uses of mechanical energy (5.6A)

Engage
· Review Carts, p. 8
Teacher will ask students to recall the Go-Carts Investigation.  

What designs resulted in a successful self-propelled 2 m run?
· Pose a New Challenge, p. 8
Teacher will tell students that go-carts that travel 2 m are fine, but a cart that can perform maneuvers and tricks is more interesting and more useful.

Today your challenge is to design and engineer new features into your go-cart so that, in addition to being self-propelled, it will drive around a corner.
	· Students will review the go-cart designs that they built last science session, focusing on the success models. 


	Explore
· Introduce the Run-Around Course, p. 8
Teacher will introduce the class to the area that he/she has designated as the run-around course.  Teacher will tell students that a go-cart starts behind the line, goes around the box, and ends by crossing back over the line.

· Form Teams, p. 8

Teacher will divide the class into the same pairs as for the go-cart activities.  Students will decide who will be the Data Recorder, Director, Materials Manager, and the Investigator.

· Review Operating Procedures, p. 9

Teacher will show students the Wheel Pattern sheets along with all other materials available to them at the Materials Station.  The Materials Managers for each group will retrieve the bag of construction materials and their go-cart.

Teacher will remind the Materials Managers to inventory the construction materials bags before they start working.

· Distribute Materials and Start the Designs, p. 9
Teacher will ask student groups if they have any questions before they start working on their turning carts.  Teacher will circulate among the student groups and pose reflective questions such as:

How do you plan to build the product? 
Do you plan to try it out to see if it does what is supposed to do?  How do you hypothesize it will do? 
Is the cart (product) good enough or could it be improved? 
How can you change your product to make it better? 
Do you think that the type of wheels we select will impact the cart's performance?  Explain. 
How will you design your cart so that it will go around the box and end by crossing back over the finish line? 
What do you think will happen if the cart hits the box? 
What type of force will move the cart? 
How will we measure and record the changes in the position and direction of the motion of the cart when we test it? (TEKS 3.6A) (using a tape measure and our journals)
· Hold a Mini-Convention, p. 9
When the teams have made progress, the teacher will allow them to briefly share one design modification they have tried, or a problem they would like help with.

------------------------------------------Possible Breakpoint------------------------------------------------------------------------------
· Discuss Product Development, p. 9
Teacher will write the following on the board and tell students the following:
Engineers use a five-step process to develop products):

· Design:  plan how to build the product

· Construction: build a prototype, or first model of the product

· Testing: try it out to see if it does what it is supposed to do

· Evaluation: decide if the product is good enough

· Redesign: change the product to make it better
Teacher will ask students to write the five-step process that engineers use to develop a product in their journals.
· Finish Designing the Carts, p. 9
Teacher should allow as much time as students need to complete their turning carts.  As student groups feel that their cart is ready, teacher should allow them to go to the run-around course and test it.  A reminder to the students should be made about measuring and recording the position and direction the object takes as a result of the force.
Teacher will have to set ground rules for the student groups in regard to the use of the course though, like one cart on the course at a time, etc.
	· Students will be introduced to the run-around track that will be used by them to check their products on.  Norms for track usage will be established. 
· Students will be divided into the same pairs as they worked with last class session. 
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Materials Managers from each small group will gather construction material bags for their groups as well as their go-carts.
· Students will plan and implement the building of a cart that will be tested on a run-around track.  
· Student teams will investigate the force that moves the cart and measure and record changes in the position of it using a tape measure.  
· Students will participate in a mini-convention that allows them to briefly share one of their design modifications or a design problem that they would like help from others with. 
---------------Possible Breakpoint------------

· Students will individually go over the five steps in the engineering design process and write them in their science journals/notebooks for future reference. 
·  Students will work at fine tuning and testing their carts on the run-around course paying attention to how force affects the direction of the carts. 

	Explain
· Stage the Run-Around, p. 10

When all students are ready, the teacher will call for the run-around.  Teacher can ask one team at a time to come to the track and demonstrate their cart.  However, it would be most effective if all student groups could surround the track and watch as each group tests their cart.  It is especially good for students to make comparisons and give feedback to each other.  
The Materials Manager from each group will be the "tester" as the Data Recorder describes the group's design and how they went through the engineering process.  Teacher should encourage the Investigator from each group to measure (using a tape measure) and record in their science journals/notebooks how the force moved the cart.
As students test and explain their designs, the teacher will probe them further with questions like the following:

How were our new products (carts) developed?  
Would our carts be considered "technology"?  Why?
What is the five-step engineering process? 
How effective was your first design? 
Did you make adjustments? If so, what kind? 
What could you have done to make your cart better?  
What is an inventor?  What do an engineer and an inventor have in common? Is an inventor a scientist?  
Is an engineer a scientist? Explain your thinking.  
How did we measure and record the changes in the position and direction of the motion of the cart? 
When force was applied, was the motion and direction that the cart traveled the same for all carts?  
Why? Why not?  

√ Reflection

What do you do for students who need additional support?

Ask students to reflect on the word technology in their science journals using the Frayer Model:
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What do you do for students who master the learning quickly?

Have students come up with a list of technology according to the definition used in class today (the application of science for the benefit of people).  Ask students to be prepared to defend the items on their list by that definition. 
	· [image: image141.png]


One group at a time, student groups will demonstrate their carts on the run-around.  
· [image: image142.png]


As the groups demonstrate their cart, the Materials Manager from each group will describe their design for the other group observers.  
· [image: image143.png]
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 Journal Writing 
· The Investigator for each group will measure the results of the force that moved the cart and document it in their science journal/notebook
· [image: image145.png]


As student groups demonstrate their designs, they will reflect and respond to the following types of questions:
· How were our new products (carts) developed?  
· Would our carts be considered "technology"?  Why? 
· What is the five-step engineering process?
· How effective was your first design? 
· Did you make adjustments? If so, what kind? 
· What could you have done to make your cart better?  
· What is an inventor?  What do an engineer and an inventor have in common? Is an inventor a scientist?  Is an engineer a scientist? Explain your thinking.  
· How did we measure and record the changes in the position and direction of the motion of the cart? 
· When force was applied, was the motion and direction that the cart traveled the same for all carts?  Why? Why not?  
 

	Elaborate
· Teacher will ask students will pair up in their small groups and use the Reading Process to read a FOSS Story entitled Smart Cars and Space Planes that discusses computer-assisted design. 
· Teacher will remind students to add appropriate science vocabulary to their science glossaries in their science notebooks for future reference.
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Students will pair up in their small groups and use the Reading Process to read a FOSS Story entitled Cars and Space Planes which discusses computer-assisted design. 

	Evaluate
· Teacher will distribute a copy of Response Sheet-Cart Tricks which can be completed as an assessment by students at home or in class.  A rubric for assessment of student responses may be found behind the Assessments tab on p. 10.  Teacher should share the rubric with the students in advance. 
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 Refer back to the Guiding Questions to assess students' knowledge of the lesson/concepts
	· Students will complete the Response Sheet-Cart Tricks at home or school for evaluation purposes. 

	Content Vocabulary: (Pertinent to the learning – specific)
· technology

· tecnología


	Academic Vocabulary:

· plan 

· implement

· asking

· formulating

· collect

· observe

· measure

· communicate
· connect
· record
· instrumento
· el pedir
· el formular

· recoja

· observar

· medida

· comunique

· conecte

· expediente

· plan

· instrumento

· el pedir

· el formular
· recoja

· observe

· medida

· comunique

· conecte

· expediente
	Resources

FOSS Models and Designs, Investigation 4, Cart Tricks, Part 1, The Run-Around Cart  (Two Days)


	ELPS Student Expectations

	Listening 

c2H understand implicit ideas and information in increasingly complex spoken language commensurate with grade-level learning expectations
Speaking

c3E  share information in cooperative learning interactions;
c3F  ask and give information ranging from using a very limited bank of high frequency, high-need, concrete vocabulary, including key words and expressions needed for basic communication in academic and social contexts, to using abstract and content-based vocabulary during extended speaking assignments
Reading
c4D use pre-reading supports such as graphic organizers, illustrations, and pre-taught topic-related vocabulary and other pre-reading activities to enhance comprehension of written text;
Writing
c5G   narrate, describe, and explain with increasing specificity and detail to fulfill content area writing needs as more English is acquired.

	Evidence of Learning (Summative Assessment)

	Formative Mini Assessment
	TAKS Benchmarks
	College-Readiness i.e.,

Anticipated Skills for SAT/ACT/College Board/Career/Life

	
	38  A car will skid more on a wet road than on a dry road. This happens because between the tires and the dry road, there is more —
A
gravity

B
magnetism

C
friction

D
heat
Grade 3 Interim, March 2007

Answer-C
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31
A foam dart is thrown toward a dartboard. The graph represents its motion. At about what speed is the dart traveling when it hits the dartboard, 7 meters from the starting point?

A
6.3 m/s

B
6.9 ,ms

C
7.2 m/s

D
7.4 m/s

Grade 8, TAKS 2006

Answer-A


Science – Grade 5
Unit of Study: Systems:  Models and Designs 

 Fourth Grading Period –Week 10-Tuesday
CURRICULUM GUIDE
	Guiding Questions
	Essential Pre-requisite Skills

	· See Unit Guiding and Essential Questions
	· See previous pre-requisite skills

	The Teaching Plan and Learning Plan

	Instructional Model & Teacher Directions

The teacher will…
	So students can…

	5E Model of Instruction

Use the …
Main Idea:   √
Reflection
The purpose of this lesson is to allow students to reflect and review concepts learned this grading cycle using their science journals as a resource.

Engage 

· Teacher will lead a discussion with the class surrounding the following:
What science concepts have we learned this grading cycle?

Teacher will create a class Mind Map of all student suggestions.  

A Mind Map may be used as a graphic organizer to organize students' brainstorming around each of the main science concepts learned.  An important concept/TEKS may be written in a circle with respective detailed thoughts about that concept radiating from the circle as shown below:
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               Each main concept (TEKS) should have a circle like the one pictured above.  Additional circles may 
               include:
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	· Students will reflect on the science concepts learned this grading cycle and assist teacher in the creation of a class conceptual mind map.


	Explore
[image: image151.wmf] 
· After the class has brainstormed the major concepts taught this grading cycle, teacher should read the main concepts aloud and go over the respective supporting details for each. 

·  Teacher will then ask students to get out their science journals.

Today you will be using your science journals as a tool to review the major concepts covered this grading cycle.

Each small group will be using the Window Pane cooperative learning strategy to organize the main science concepts learned this nine week grading cycle.

[image: image152.wmf] Teacher will assign each student group some Essential Questions from the unit to answer using their student science journal entries for review purposes.  The Essential Question review questions will surround TEKS covered this unit.

· Teacher may also have students make a “Visual Window Pane” to demonstrate their knowledge of the past nine week’s content.  You may choose to assign one box of the window pane to each student group or one entire window pane to each group.  Facilitate the students coming up with important diagrams, vocabulary words, or ideas that demonstrate the concept s studied for that topic.  The following is just a sample of what students groups may place into their panes. There are multiple ways for them to organize the information that thy have learned. 

Weeks 1 & 2
Weeks 3 & 4

Week 5 & 6
Weeks 7 & 8


	· Students will work in small groups to create a review Window Pane.


	Explain
Teacher will ask each small group to hang up and present their portion of the Window Pane to the class and 

present their drawings and answers to their assigned Essential Questions.  Student groups will ask for 

input from their peers and make corresponding additions to their Window Pane as suggested by their peers.
To insure all content is reviewed extensively, teacher can add additional information missed in the student 

review.
	· Small student groups will present their group review Window Pane and discuss content learned.

	Elaborate
· After all small student groups have presented, teacher will ask students to make additions to their review Window Panes as necessary.  If applicable, teacher will facilitate the addition of concepts covered but not included by the students in their presentations.
	· After small student group review presentations, student groups will make additions or adjustments to their Window Panes.

	Evaluate
· Students will be evaluated using a Formative Mini Assessment.
	· Students will individually take the Formative Mini Assessment.

	Content Vocabulary: (Pertinent to the learning – specific)
· review

	Academic Vocabulary:


	Resources

· Chart paper and markers for each small group

               Individual student science journals

	ELPS Student Expectations

	Listening 

c2H understand implicit ideas and information in increasingly complex spoken language commensurate with grade-level learning expectations
Speaking

c3E  share information in cooperative learning interactions;
c3F  ask and give information ranging from using a very limited bank of high frequency, high-need, concrete vocabulary, including key words and expressions needed for basic communication in academic and social contexts, to using abstract and content-based vocabulary during extended speaking assignments
Reading
c4D use pre-reading supports such as graphic organizers, illustrations, and pre-taught topic-related vocabulary and other pre-reading activities to enhance comprehension of written text;
Writing
c5G   narrate, describe, and explain with increasing specificity and detail to fulfill content area writing needs as more English is acquired.

	Evidence of Learning (Summative Assessment)

	Formative Mini Assessment
	TAKS Benchmarks
	College-Readiness i.e.,

Anticipated Skills for SAT/ACT/College Board/Career/Life
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