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Unit Overview 
This unit will focus on the relationship between applied forces and simple machines as well as how simple machines and complex machines can make our daily work easier. The unit will focus on the different types of forces, including gravity and friction. It also deals the everyday idea of motions and movement, as well as science journal which is important element in dealing the definition of terms and the laboratory reports. When student understand the concept of forces, the elements of simple machines and complex machines topic will be introduced. Student will have the opportunity to conduct simple science experiment in pairs or groups to explore how simple machines work and help us make our work easier. Student will also have the opportunity to explore complex machines and how it does to make our work easier. We will explore the knowledge and skills of this unit by doing most of the activities in pairs or group activities, and this will provide the student with the opportunity to learn from their peers, work collaboratively, work on problem-solving skills, and think critically with others. The assessment on this unit will both formal and informal. The journal, the active participation of the group activity, the progress in the lab report, and question and answers in classroom will act the informal assessments. This unit will also have one summative assessment at the end of the simple machines. The student will be divided in groups to build a catapult using as simple machines, and will write a report on it to demonstrate their knowledge of simple machines.

The Overall Learning Objectives for the Unit:
1. Demonstrate how the various forces can affect the movement of objects.

2. Demonstrate mechanical advantage of simple machines, including levers, wedge, pulley, ramp, screw and wheels. 

3. Design a compound machine.
4. Describe the application of simple machines as used in the communities.

The process and skills of science:
1. Identity variable that can be changed in an experiment

2. Evaluate the fairness of a given experiment
3. Describe the steps in designing an experiment

4. Show scientific and experiment and curiosity

5. Demonstrate safe practices in using tools, and materials and conducting investigations

6. Show an increasing confidence as scientific problem solvers.
Unit Name: Forces and Simple Machines
Lesson Number:  One
Title: Motion
Grade: 5

Subject: Science
 Time: ~50 Minute
Learning Objective and Lesson Purpose: By end of this lesson the student will be able to use science journals, define motion, and show scientific interest.
·  Outcomes: 
FM5.1 
Analyze the effects of gravitational, magnetic, and mechanical forces, including friction, on the movement of objects. [CP, SI]

 Indicators:
A. I can demonstrate how various forces can affect the movement of objects.

B. I can show scientific interest and curiosity.

C. I can define and physically demonstrate motion.

Content Background:
· What is a motion? A motion is the change of position in all directions like East, West, North, and South. Motion can be measured by time and distance.
· Movement words; walking, running, rolling, driving, etc.
· A science journal; it is the document we write our findings, notes for science lesson class

· Why do things move? Ask the students things that move around their house.
· Do plants move? Open discussion questions.
Processes Developed
· Student will guess what thins move in their house or can be moved.
· Classify things that can and things that can be moved.

· Students record their list.

· Student communicating their finding on things that move.
Adaptive Dimensions
· Help students who cannot move the whole body can move which ever part of their body.
Cross Curricular Competencies (CCC’s) and STSE Connections: 
· Plant growth in the natural environment that is slow but moves.
· Student will predict if plants move and how they move.
Interdisciplinary Connections: 
· Math-counting and recording things that move in our homes
· Literacy- Recording statements in the science journal

· Art education-movement of the body.
Prerequisite Learnings:
· List and ideas of things that move.  
· Student physically demonstrate some of their motion words.
Materials / Equipment / Safety:
https://docs.google.com/viewer?url=http://www.english-zone.com/members/basics/traffic-signs.pdf [ Traffic light sheet that will be used throughout the lessons]
· Pencil
· Science Journals

· Plant growth video clip-[ https://youtu.be/W-FO8tZQGfk]

· Chart Paper
· Glue stick

· Traffic light sheet

· Computer

Advanced Preparation: 
· Projector/PowerPoint
· The YouTube videos

· Chart paper

· Definition sheet of the words.
Lesson Procedure
Engagement
https://youtu.be/xKmhS4qLj_s[ student will watch this short video explaining motions]
· Today we are going to learn about motions.
· Ask the student, what do you know about things that move?

· Give time the student list their ideas.

· Let the student share their list of ideas, this helps me check the background knowledge of the students.
· Write the definition of motion on the chart

Exploration 
· Ask the student write their movement words.
· Based on the video how many directions can you move. I expect them say all directions.

· Ask some students volunteers physically demonstrate their movement words.

· Now ask the students think how things move?
Explanation
https://youtu.be/W-FO8tZQGfk
· Explain now and write what motion is: What is a motion? A motion is the change of position in all directions like East, West, North, and South. Motion can be measured by time and distance.

· What things do or don’t move? Allow the students discuss and list things that move and things that don’t move.
· Write the list on the chart by making two columns., cars, people, Aeroplan, trains and things that don’t move buildings, mountains,

· Do plants move? Pause for discussion, and let the student watch the above video showing the plant growing.

· Check what has changed in their thinking of the previous answers of if plants move or don’t move.
· Explain motion in relation of what moves like the plants. 
Elaboration 
· Ask student to be in groups of four and discuss things that can move and things that need to be moved including our list on the chart. This will help think critically the idea of force that causes motion.
· Explain what a science journal is? A science journal is a document we write our science findings, notes for science lesson class, lab-reports, definition of terms.

· Let students share their list of things that move and things that needs to be moved and write in their journal.
· Their answer will also write on the chart for reference.
Evaluation
· Revisit and build criteria of building what motion is/ who and what moves.
· Science journal will receive effective descriptive feedback
· Questioning the definition of motions/ informal checklist.

· Write two things you have learnt

· Write one thing you are wondering and needs to ask.
Extensions /Modifications:
· Animals and people move
· What about the cars, bicycles, Aeroplan, and trains?

· Those who finish writing the list, will draw a picture of the items in their list.

Assessment:
· Oral questioning
· Informal checklist

· Journal entry

· Group discussion/ participation.
Reference List:

Unit Name: Forces and Simple Machines
Lesson Number: Two (2)
Title: 
What are some different kinds of motion?
Grade: 5

Subject: Science

 Time:

~50
Learning Objective and Lesson Purpose: At the end of this lesson the students will learn the four different types of motion and they will also learn and practice how to write hypothesis.
 Outcomes:
FM5.1 
Analyze the effects of gravitational, magnetic, and mechanical forces, including friction, on the movement of objects. [CP, SI]

 Indicators:
a) I can demonstrate how various forces can affect the movement of objects.

b) I can evaluate the fairness a given scientific experiments 
c) I can define and name the four types of motions which includes; Oscillating, reciprocating, rotational, and linear motion.
Content Background:

http://www.skwirk.com/p-c_s-11_u-399_[ This definition of main types of motion adapted from this Link]
Introduction

Motion means movement. Motion can also be defined as a continuous change in the position of an object. Each type of motion is controlled by a different type of force. Kinematics is the science which studies the motion of objects. 

Main types of simple motion

There are two types of basic motion: translation and rotation. Translation means motion along a path. Rotation means motion around a fixed axis. An axis is the centre around which something rotates. As we have mentioned before, each type of motion is controlled by a different type of force. Translation is defined by the net force (sum of different forces) acting on an object. Rotation is defined by torque. Torque is a force which causes the rotation of an object. 

Linear motion is the most basic of all motions. Linear motion is the type of motion in which all parts of an object move in the same direction and each part moves an equal distance. Linear motion is measured by speed and direction. Distance travelled by an object per unit of time is called velocity. Example: a moving car. 
Rotary motion is motion in a circle. This type of motion is the starting point of many mechanisms. Example: a spinning wheel.
Reciprocating motion is back and forth motion. Example: the up and down motion of a yo-yo.

See image2
Irregular motion is motion which has no obvious pattern to its movement. Example: a flying bee.
Uniform motion is motion at a constant speed in a straight line. Example: a rolling ball.

Very often, objects move by complicated motion. Complicated motion can be broken down into simpler types of motion. An example of complicated motion is a flying Frisbee. The movement of a Frisbee consists of a linear motion and a rotary motion. 
What is inertia?

Inertia means a resistance to any change in motion. All objects have inertia. The larger the mass of an object, the more inertia it has. Newton's First Law of Motion states that moving objects will continue moving in the same direction and at the same speed. It also states that objects at rest will remain at rest unless an outside force act on them.

Processes Developed
Student will define the four main types of motion.
They will have the pictures of motion; Swing, trampoline, high beam, and Ferris-wheel and I will ask them what type of motion is taking place in each picture. I looking for in complete answers.

They will guess and hypothesis the process of identifying the different types of motion.

The student will also active engage in communicating while performing the experiment.

Adaptive Dimensions
Provide a definition sheet of terms in the lesson to help them relate the motion and its relevant term.
Cross Curricular Competencies (CCC’s) and STSE Connections: 
Student will be able to relate how motion affects both natural and human constructed things in the world for example the movement of a toy and that a bee.
Interdisciplinary Connections: Prerequisite Learnings: 
Student will write their observation in the science journal and helps them develop literacy in correct sentences.

They will also record the steps in numerical which relates to math.
Materials / Equipment / Safety:
Marbles, toys cars, science journals, pencils, pictures of motions (Swing, trampoline, high beam, Ferris wheel), definition sheet, glue sticks, and group self-evaluation sheets.
Advanced Preparation: 
PowerPoint, projector, evaluation sheets, Marker pens, all material named above.
Lesson Procedure
Engagement
What is a motion? Review lesson one and connect the meaning of motion to this type of motion.
We have seen our last lesson that we can move in all directions?

 https://youtu.be/DqksorBxSKM
Let the students watch this video explaining what motion is and the types of motions with their examples, and as follow up distribute the definition of the four types of motion. 
1.Oscillatory motion: It is a repeated motion in which objects repeats the same movement over and over.

2. Reciprocating motion: also know as reciprocation is a repetitive up-and-down or back-and-forth linear motion.

3. Rotational motion: It is rotation a round a fixed axis or a bout a fixed axis of revolution or motion with respect to a fixed axis of rotation is a special case of rotational motion.
4. Linear motion: Linear motion also called rectilinear motion is a one-dimensional motion along a straight line, and can be therefore, described mathematically using only one spatial dimension.
Exploration 
Now show the students the four pictures of motion [ swing, trampoline, high beam, and Ferris wheel] and ask them what type of motion is occurring in each of them. I am looking for incomplete answers, but I want students start thinking.
Explanation

A cumulative activity- A review of how to work in groups from previous lesson. Put the students in groups of four students, each group will receive one marble, one slinky, one toy car and one yoyo and each group will:
· Start to experiment with the movement of the objects on their desks

· Try to make toys move in different ways.
· Describe the motion of the toys in the table and write in their science journal.

· Find another group and compare each description of each toy movement.
Check the words used to describe the observed motion of each toy. What s the same and different. Explain the following four terms and compare what the student found in their experiment.

 1.Oscillatory motion: It is a repeated motion in which objects repeats the same movement over and over.

2. Reciprocating motion: also known as reciprocation is a repetitive up-and-down or back-and-forth linear motion.

3. Rotational motion: It is rotation a round a fixed axis or about a fixed axis of revolution or motion with respect to a fixed axis of rotation is a special case of rotational motion.

4. Linear motion: Linear motion also called rectilinear motion is a one-dimensional motion along a straight line, and can be therefore, described mathematically using only one spatial dimension.

· Which object show the oscillatory motion, reciprocating motion, rotational motion, or linear motion?

Elaboration 
What other human constructed and natural material show motions? The rotation of the earth is an example of which type of motion?
Evaluation

· Show the student a gain pictures of the types of motion and explain the types of motion as you revisit the picture each at a time.
· Give the student the definition work sheet with the image matching and let the students glue to their work book.

Extensions /Modifications:
· Let the students draw a picture of their experiments depending on how they finish their activity first.
· Some students who love writing can write a reflection of the experiments.
Assessment:
· Science journal entry
· Group self-evaluation

· Questioning

· Group participation checking
Reference List:

Unit Name: Forces and Simple Machines
Lesson Number: Three (3)
Title: 
Grade: 5

Subject: Science

 Time: ~50
Learning Objective and Lesson Purpose: By the end of this lesson the student will learn how the force of gravity affects the mass of objects, and the students will also practice how to record observations.
Outcomes:

 FM5.1 
Analyze the effects of gravitational, magnetic, and mechanical forces, including friction, on the movement of objects. [CP, SI]

 Indicators:
	(f)
	Record qualitative observations and quantitative measurements about the effects of non-contact (i.e., gravitational and magnetic) forces which act from a distance to cause objects to move, change direction, or stay in place.

	(g)
	Differentiate between the effects of balanced and unbalanced forces (e.g., gravitational, magnetic, and mechanical) on the movement of objects.

	
	


Content Background
 What is gravity? http://coolcosmos.ipac.caltech.edu/ask/300-What-is-gravity-
Gravity is a force which tries to pull two objects toward each other. Anything which has mass also has a gravitational pull. The more massive an object is, the stronger its gravitational pull is. Earth's gravity is what keeps you on the ground and what causes objects to fall. Gravity is what holds the planets in orbit around the Sun and what keeps the Moon in orbit around Earth. The closer you are to an object, the stronger its gravitational pull is. Gravity is what gives you weight. It is the force that pulls on all of the mass in your body.

Processes Developed
· Student will investigate force of gravity
· Student will measure with a ruler.
· Students will work in groups

· Students will follow an instruction in a worksheet

· Observations
· Recording
Adaptive Dimensions
Cross Curricular Competencies (CCC’s) and STSE Connections: 
· Social
· Scale and measurement

· Earth and planet  
Interdisciplinary Connections: Prerequisite Learnings: 
· Measurement in math

· Writing in literacy
Materials / Equipment / Safety:
· Spring scale
· Elastic bands

· Ruler

· Clothespins

· Different weighted objects

· Science journals

· Definition sheets

· Glue stick
Advanced Preparation: 

· PowerPoint, projector, evaluation sheets, Marker pens, all material named above
Lesson Procedure
Engagement
Student watch this YouTube song explaining what gravity is all about: https://youtu.be/H1kVro7P1KE [2:32 minutes]
· What is gravity? Discuss this main question with the kids.
Exploration 
· Ask the students, “Why don’t we float around like we do in space?”
· Let the student discuss 2 minutes at their table and record their answers in their journal.
· Then short class discussion, of what their initial thought of the term gravity.

Student will watch this Bill Nye YouTube video: https://youtu.be/VnL3mza4Ho4: 
· Another short group discussion of what gravity is about, name five facts about gravity.
· Share you thought after you watched the video.

· Did any of your first thought changed, why?
Explanation

I will explain to the students, the reason why we don’t float on earth just the way we float on the space is that, gravity is holding us on the ground, the following are the fact of gravity.
· Gravity is a force which tries to pull two objects toward each other. 
· Anything which has mass also has a gravitational pull. 
· The more massive an object is, the stronger its gravitational pull is. Earth's gravity is what keeps you on the ground and what causes objects to fall. 
· Gravity is what holds the planets in orbit around the Sun and what keeps the Moon in orbit around Earth. The closer you are to an object, the stronger its gravitational pull is.
·  Gravity is what gives you weight. It is the force that pulls on all of the mass in your body.

Elaboration 
Activity:
· In pairs student will investigate the force of gravity through experiment while following a worksheet instruction. The pair will use an elastic plastic, a ruler, a clothespin, different weighted objects and a spring scale.

· Student will measure the effect of the gravity with the ruler and the spring scale.
· They will write a lab report on their observations.
Evaluation

· Student will share their observation, and why the heavier the object the more it pulls to the ground?
· Revisit the definition of gravity.

· Hand out the definition sheet.

· Let them glue it to their science journal book. 
Extensions /Modifications:
· Help the EAL student with the picture of material
· Pair strong student with one not strong when lifting weight.

· If there are student with mathematic reading problem pair with one who can read.

· Ensure student fairly participate the group activities.
Assessment:
· Oral questioning
· Recording the result of their observation

· Defining the terms with the help of the definition sheet.
Unit Name: Forces and Simple Machines
Lesson Number: Four (4)
Title:  Simple Machines/ How can an inclined plane, a wedge, a screw, a wheel, and a pulley help us move objects
Grade: 5

Subject:  Science

 Time: ~50
Learning Objective and Lesson Purpose: By the end of this lesson learners will be able to demonstrate, how various simple machine-like inclined planes, wedges, screws, wheel, and pulley help us move objects.
 Outcomes: 
 FM5.2
Investigate characteristics of simple machines, including levers, wheels and axles, pulleys, inclined planes, screws, and wedges, for moving and lifting loads.

[SI, TPS]
Indicators:

	(a)
	Pose and refine testable questions about the operation of simple machines.

	(b)
	Demonstrate how simple machines (e.g., hammer, screwdriver, pliers, bottle opener, ramp, splitting wedges, and scissors) act to reduce effort, increase the distance a load moves, and/or change the direction of an applied force.

	(c)
	Select and safely use tools and materials in a manner that ensures personal safety and the safety of others when investigating the characteristics of simple machines.

	(d)
	Design and carry out an experiment to compare the force needed to lift a load manually with that required to lift it using various simple machines.

	(e)
	Demonstrate how the position of the fulcrum, the load, and the applied force differs for each of the three classes of levers.


Content Background:

http://www.softschools.com/examples/simple_machines/
· Wedge
A wedge is a simple machine that almost looks like a ramp or an inclined plane. It is actually made up of two inclined planes joined together. It can be made of wood, metal, stone, or plastic. It is thick on one end and usually thins out to a sharp edge on the other end. They come in all sizes and usually have handles attached to them.

[image: image1.png]



· Planes and Levers
· Two simple machines that help people move things, or even themselves, is the inclined plane and lever. They can be seen everywhere in society, on streets, businesses, and in homes. They help make things easier to move from one place to another place, or to use for everyday actions.

· The inclined plane has a sloping surface, tilted at different angles, and is considered a machine that can help move objects more easily. It is commonly called a ramp. People use them to move from one floor level to another, or use it to carry a heavy load up a ramp instead of using stair

· screw Examples
· Screw
· An inclined plane wrapped around a cylinder is a simple machine called a screw. They usually have a flat end and a sharp-pointed end as shown in the image to the left.

· Examples of Screw:

· There are ridges or grooves called threads (A) that wind around the cylinder or the shaft (B). The distance between each of the threads are the same for a specific screw, but may be different is other sized screws. The space between each of the threads is called a pitch (C).

· [image: image2.png]



· Screws are used to hold things together as they pull or push the object. Screws may also be used for lifting heavy objects and to tighten things, like the vice in the image to the right.

· [image: image3.png]



· Simple Pulleys
· All over the country American flags are raised into the air every morning and lowered later in the evening. A simple machine called a pulley helps a person raise and lower the flag. A pulley is a wheel with a groove in it, and a rope in the groove. The wheel can be any size, and the length of the rope can vary as well. The wheel can also be called a drum or a sheave.

· Examples of Simple Pulleys:

· In a simple pulley, the axles are fixed in place and cannot be moved. The wheel is fixed in one spot and the rope moves through the groove in the wheel as shown in the image below. The Load is attached to the end of the rope.

· [image: image4.png]The wheel is fixed in one spot. ———





· A groove in the wheel keeps the rope in place as it is used to lift up or lower heavy objects, or not so heavy objects like a flag.

· The type of pulley is determined by the placement of the rope and pulley, and by the number of ropes and pulleys used.

· An example of a simple pulley in use is shown in the image to the right. The bucket of water is being lifted from the well. The object to be lifted is tied to the end of a rope, and the force is applied to the other end of the rope by a person pulling the rope downwards. This force turns the wheel with the rope and the load is pulled upwards at the other end.

· [image: image5.png]



Processes Developed
· Demonstration
· Observations
· Experimenting
· Comparing
Adaptive Dimensions
· PowerPoint, projector, evaluation sheets, Marker pens, all material named above
Cross Curricular Competencies (CCC’s) and STSE Connections: 
·   Creativity
· Communications

· Social
Interdisciplinary Connections:
· Math
· Art education

· Literacy
 Prerequisite Learnings: 
· Student are expected to be family with these simple machines with in their home and the environment.
· An example stairs, wheel are automatic daily object that they see in the evronment.
Materials / Equipment / Safety:
Bill Nye video, Science Journal, definition sheet, glue sticks, pencils, group, experiment hand out, carboard, corrugated paper, scissors, push pins, hammers, jar lids/ bottle tops, short dowel pegs, different that use gears, spring scale, string, boards, heavy books, wood blocks, various nails, screws, screwdrivers.
Advanced Preparation: 
· PowerPoint, projector, evaluation sheets, Marker pens.

· all material named above
· Safety rules letters. 
Lesson Procedure
Engagement
Student watch this video song. https://youtu.be/l1Fhs8pXGxM [2:20 minute song of introducing simple machines]- After watching this simple song, student will be dived into four group and briefly [4minutes] will discuss the following questions:
· Name all the types of simple machines you heard from the video. [Answer in the background content list]
· What are the advantages of simple machines in our daily life?

Student will than share their answers; As I will record them on the board.
 Exploration 
https://youtu.be/3btMMCrsHhM [ Student will than watch this video of Bill Nye deeply explaining the simple machines and their advantage in everyday life.
· I will instruct student to make note as they watch the video.

· This will help the student to stay focused an get some important content from the video.
Explanation

What did you know about simple machines? Is roller-coaster a simple machine?
I will explain the five types of simple machine our lesson is focused today and how they make our work easier with the help of the note in the content background.

Activity: Simple machine Centers: Teacher will demonstrate each experiment at each center, and place students into groups of six. Student will have 15minutes at each center, with five-minute warning. Students will rotate to a new center. The center will include:
1. Inclined plane: students will experiment the inclined planes to answer the question; “How do stairs help you in your everyday life?”
2. Wedge/screw: Student will explore all the possible functions of a wedge and screw.

3. Wheels: Students will learn about different kinds of wheels, including gears, cams, and cranks. They will build a set of model gears and a model drive chain.
4. Pulley: student will observe how pulleys help move objects. First, they will build and operate affixed pulley, then a moving pulley. after that they compare the result of both experiments.
Elaboration 
· Student will share their observation and explanations as a group.
· Student will write their explanations in their journals
Evaluation

· Revisit the definition of simple machines.
· Student write their answers in their journal

· Draw the simple machines in their journal
Extensions /Modifications:
· Show student real life simple machines to help them understand the materials

· Provide safety tips when handing equipment and the simple machines 
Assessment:
· Oral questioning

· Recording the result of their observation

· Defining the terms with the help of the definition sheet.
Unit Name: Forces and Simple Machines
Lesson Number: Five (5)[ Planning and building the catapult will extend into two lessons]
Title:  Simple Machines/ Planning, building and presenting catapult.
Grade: 5

Subject: Science

 Time: ~80
Learning Objective and Lesson Purpose: By the end of this lesson the student should be able to plan, build and present catapult as one of their summative assessment in forces and simple machines unit.
 Outcomes:
FM5.2

Investigate characteristics of simple machines, including levers, wheels and axles, pulleys, inclined planes, screws, and wedges, for moving and lifting loads.

[SI, TPS]

 Indicators:
	(k)
	Design and construct a prototype of a simple machine which is meant to accomplish a student-identified task.

	(l)
	Evaluate the efficiency and effectiveness of a prototype of a simple machine using student-identified criteria, and refine the prototype based on data.

	(m)
	Create a representation of the characteristics and operating principles of each type of simple machine.

	(n)
	Recognize that scientific processes and ideas help explain how and why simple machines operate.

	(o)
	Pose new questions to investigate about the characteristics of simple machines.


Content Background
https://www.scientificamerican.com/article/build-a-catapult/ [The material and procedure adapted from this website]

Materials required to make the catapult
1. Eight craft sticks (popsicle sticks)

2. Four or five sturdy rubber bands

3. Glue

4. Plastic bottle cap to hold a cotton ball

5. Cotton ball (If you do not have any available, you can make a small ball by crumbling some paper.)

6. Small open area (One square meter will do. It should be a sturdy, flat surface such as a table or floor.)

Preparation involved before making the catapult
1. Note: The simple catapult described in this project is safe when used with a cotton ball. Shooting hard objects or using other homemade catapults can be dangerous. Make sure any objects you launch are soft and light so as not to harm anyone or cause any damage to objects around you.

2. Take six craft sticks, stack them one on top of the other. Secure these sticks together by wrapping rubber bands around both ends of the stack. You will anchor the launching stick to this stack, as described in the next step.

3. To add the launching sticks, take one stick and attach it perpendicular to the stack you just made, around the middle, so you get a cross shape. You can do this with one or two rubber bands that are crossed in an X over the sticks. If you cross it this way, the sticks will stay nicely perpendicular.

4. Next, add the base by attaching a stick to one end of the launching stick with a rubber band. If it were not for the stack of sticks in between, the launching stick would fall flat on top of the base. Now the launching stick and the base form a V shape lying on its side with the stack of sticks in the middle.

5. Put your catapult on its base, locate the end of the launching stick that sticks up and glue the bottle cap there so it forms a small cup to hold the missile.

6. Wait until the glue is dry.
Procedure of making the catapult
1. Put your catapult in an open area with a sturdy, flat surface such as a table or an open space on a hard floor. Clear about a meter of open space for the launched object (the missile) to fly and land.

2. Place a cotton ball in the launching cup, push the cup down just a little bit and let go.

3. What happened to the ball? Did it fly? Did it go high or low? Where did it land?
4. What do you expect will happen when you push the cup farther down? Will this make it fly higher, farther, both higher and farther or take the same path but maybe faster?
5. Perform a test: Put your cotton ball in the cup, push the cup down farther, release and observe. You might need to repeat the test a few times to make your observations. It all happens fast! Does your ball fly higher or lower? Does it land farther or nearer when you push down a lot compared with when you push down a little?
6. Did you notice in which case you needed to do the most work? Is it when you pushed down a little or when you pushed down farther?
7. Try more launches. Do you get similar results each time? Is what you observe what you expected? Can you explain why?
8. Extra: Test what happens if you move the stack of six sticks closer to the launching cup or in the other direction. This will change the position of the launching stick when the missile becomes airborne. How do you think your change will affect the ball's flight path?
9. Extra: Build several catapults and play a game with your friends. Use a leftover bottle cap as a target. Place the catapults in a circle about 60 centimeters away from the cup and see who can score the most goals. Make the circle bigger and see who can adjust their launching technique to best fit the new conditions.

Observations and results
Did you see your cotton ball fly higher and farther when you pushed you launching stick farther down?

When you bend your stick, you load your launching stick up with energy. When you let go, this energy is released and converted to energy of motion. Most of this energy transfers to the missile, which shoots through the air.

Pushing the stick down farther takes more effort from you. Maybe you felt you needed to exert more force or work harder to bend the stick farther. Bending farther means more elastic potential energy gets stored in the stick, and when you let go, all this potential energy is converted into energy of motion, so the missile flies through the air at a higher speed. In the case of your catapult, the missile probably flew higher and farther. 
Processes Developed
· Hypothesizing

· Guesting 

· Predicting

· Organizing

· Recording

· Planning

· Communicating

· Designing

· Experimenting
Adaptive Dimensions

· Safety procedure when handling simple machines

· Visual material to enhance identification
Cross Curricular Competencies (CCC’s) and STSE Connections: 
· Intellectual- using critical judgment, solve problem
· Methodological: Use information to communicate
· Social- group activity- creativity.
Interdisciplinary Connections: Prerequisite Learnings: 
· Math
· Literacy

· Social studies
Materials / Equipment / Safety:
· 11x17 paper, pencils, student created rubric for the catapult, glue sticks, scissors, marshmallow, tape, string, elastic bands, rulers, carboard, strips, spaghetti, plastic bags,
 Advanced Preparation: 
· PowerPoint, projector, evaluation sheets, Marker pens, all material named above
Lesson Procedure
Engagement
https://youtu.be/WpLFC_SOpXs [ 2:50 minute] demonstrating how to make simple catapult]
· Did any one of you made any catapult before?
Exploration
· Help the student discuss the process.
· What material do need to make a catapult?
Explanation

https://youtu.be/A6hQsJxzIws?list=PLqYtJbc4UsmpRWgql9rDaF7LQe1_beSbT[Student will again watch this simple video explaining step by step the process of making catapult].
· Give the student the instruction sheet and the materials to build catapult.

· Explain the importance of safety when handling materials.

· Why do you think, it is important to wear safety google when handling the materials?
Elaboration 
· Catapult launch outside in the field.
Evaluation

· Student complete their lab report including the hypothesis
· List of steps to create catapult

· Observation of catapult performance

· Which can throw the marshmallow the furthest and why?
Extensions /Modifications:
· Help the EAL student with the picture of material

· Pair strong student with one not strong when lifting weight.

· If there are student with mathematic reading problem pair with one who can read.

· Ensure student fairly participate the group activities
Assessment:
· Mark for grading the efficiency of the catapult

· Oral questioning

· Provide rubric for grading.
