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Developmental
Lesson Plan Template
	1. Lesson Information

	Lesson Title
	Parachutes: Does Size Matter?

	Name
	Paige Hogg

	Grade Level(s)
	 FORMCHECKBOX 
 K,   FORMCHECKBOX 
 1,   FORMCHECKBOX 
 2,   FORMCHECKBOX 
 3,   FORMCHECKBOX 
 4,   FORMCHECKBOX 
 5,   FORMCHECKBOX 
 6

	Content Area(s)
	 FORMCHECKBOX 
 Language Arts,  FORMCHECKBOX 
 Math,  FORMCHECKBOX 
 Science,  FORMCHECKBOX 
 Social Studies,  FORMCHECKBOX 
 Other

	Estimated Time
	 FORMCHECKBOX 
 30 min.,  FORMCHECKBOX 
  35 min.,  FORMCHECKBOX 
  40 min.,  FORMCHECKBOX 
  Two Periods of 45 min.


	2. Learner Outcomes from Standards (#11): Students will be able to:

	1˚ Describe the various effects forces can have on an object by conducting simple investigations.

2˚ Explain the results of the experiment based on recorded data in an organized and appropriate format.

3˚ Communicate verbally and in writing new investigations and predictions based on questions that arise from the findings of an investigation.


	3. Lesson Description

	This lesson fits in the middle of a Motions and Forces unit. The students will have already learned the forces of gravity and friction. This lesson will expand upon those two forces using a real-life example. This experiment will test whether the size of the parachute is important for slowing down the speed of the fall. Students will make a series of parachutes from small to large and test how quickly they fall from the same height.


	4. Special Materials and Resources

	Terms to Know: Parachute, Air Resistance, Drag, Load, Gravity, Surface Area.

Materials and Equipment: 1 Heavy Weight Garbage Bag, 1 Metric Ruler, 1 Pair of Scissors, 12 Washers of the Same Size, 4 twist ties, 1 Spool of Light Weight String, and 1 Stopwatch.

Questions to pose: How does a parachute work? Do bigger parachutes work better than smaller parachutes? How will increasing the size of the parachute affect its speed?

	


	5. Lesson Delivery:  Engagement

	To engage the students in this lesson I will first start off with a riddle on the topic of this lesson: “There is a box smashed on the sidewalk. There is a package next to it, unopened. The equipment was ruined because the package didn't open. What's in the package?

Answer: A parachute!” (Brainist.com). I will give the students a couple minutes to think about the riddle and discuss with their desk groupings (5 students) what the answer may be. This type of engagement will grasp the student’s attention and focus their minds on the topic for the lesson. After about 1 minute I will call on any groups who think they have the answer. I will reveal the answer and then start describing the sport of skydiving. I will say, “In the sport of skydiving, a person jumps out of an airplane from a very high altitude, flies through the air, and releases a parachute to help them fall safely to the ground. The parachute slows down the skydiver’s fall so that they can land on the ground at a safe speed. How does the parachute do this?” I will give the groups about 30 seconds to decide on an answer. I will then call on students to hear their answers and then explain, “As the skydiver is falling, the force of gravity pulls them towards the earth. The force of gravity can make an object fall very fast. The parachute slows the skydiver down because it causes air resistance, or drag. The air pushes the parachute back up, and creates a force opposite to the force of gravity, slowing the skydiver down. As the skydiver falls slowly to the earth, ‘push and pull’ forces are nearly in balance. The drag force from the parachute is slightly less than the force of gravity, which causes the skydiver to float to the ground at a slow speed” (Sciencebuddies.org).

I will then reveal to the students what they will be learning and practicing: “In this experiment, you will test whether the size of the parachute is important for slowing down the speed of the fall. You will make a series of parachutes from small to large and test how quickly they fall from the same height. By the end of this lesson you will be able to describe the various effects forces can have on an object, explain the results of your experiment based on recorded data, and communicate verbally and in writing new investigations and predictions based on questions that arise from the findings of your investigation.


	6. Lesson Delivery:  Instructional Procedures

	I will have an example parachute previously made to show students what the outcome should look like.

1. Cut open the garbage bags to make a flat sheet of plastic.

2. You will make more than one parachute of different sizes, from large to small. Each parachute will be a square, so the four sides will be the same length. Using a ruler, measure the squares following this data table below:
Parachute

Length of Each Side (cm)

Surface Area (cm2)

1

20

400

2

30

900

3

40

1600

3. Cut out each of the three differently sized parachutes from the garbage bag material.

4. Tie a knot in each of the four corners of your square.

5. Cut out four pieces of string for each parachute. Each piece of string should be 40 cm long.

6. Tie one end of each piece of string around one of the four knots, positioning the string right above the knot. 

7. Hold the center of the garbage bag in one hand and pull all the strings with the other to collect them. Tie the free end of the strings together into a knot.

8. Attach 4 washers to the bundle of strings with a twist tie. Be sure that each parachute has the same number of washers attached, or this will alter your results.

9. With your stopwatch, go outside to the playground and stand on one of the equipment platforms. Be sure to drop your parachutes from the same height every time.

10. Using your stopwatch, time how long it takes in seconds for each parachute to fall to the ground. If the parachute does not open during a trial, just do that trial over so that when you are finished you have three trials which all worked. Test each parachute three times, and make an average of your data. Calculate the average by adding together your three trials, and then dividing your answer by three. On a blank sheet of paper, draw this table to record your data:

Parachute

#

Trial 1 

(seconds)

Trial 2 

(seconds)

Trial 3 

(seconds)

Average Time 

(seconds)

1

 

 

 

 

2

 

 

 

 

3

 

 

 

 




	7. Lesson Delivery: Closure and Reinforcement of Learner Outcomes

	After the students conduct the experiment, as a group they will discuss what variables could be changed that would affect the speed of the parachute. Then, they will discuss what may happen if they tested another experiment based on the changed variable. The students will write their new investigations and predictions on a piece of paper and turn into me as their exit ticket. After the students have completed the lesson I will refer back to the learner outcomes. I will call on a few students and ask them to describe the various effects forces can have on an object, I will call on a group and ask them to share the results of their experiment, and I will call on a group and ask them to explain what variables could be changed and what they predict will happen to the speed of the parachute.


	8. Assessment of the Achievement of Learner Outcomes

	The students will be assessed informally and formally on the achievement of the learner outcomes. I will assess students by observing the work of the experiment between groups and from the question and answer portion in the closure. The group’s data table will be collected along with the individual exit tickets. I will assess the data table based upon their results. The results should be consistent and show that the largest parachute had the longest average time. The exit ticket should give examples of changed variables and predictions of how those variables would affect the speed of the parachute. The entire experiment will be worth a total of 20 points; 10 points for the group’s data table, 5 points for exit tickets, and 5 points based off my observations of participation.


	9. Instructional Adaptations for Children with Special Needs

	To address a student who is gifted, is an English Language Learner or has special needs I will alter my lesson to provide the appropriate accommodations. I will assign jobs to each group that includes a writer, timer, and three testers. The writer’s job would involve having a student record all the data from the three tests and computing the average. This job would be ideal for an English Language Learner because it focuses on improving their writing skills. The timer’s job would be to hold the stopwatch and time every test. This job may be good for a student who has special needs because it gives them a feeling of responsibility. They can feel included in the project by being in charge of a specific and important part. The three testers would be the three remaining students. These students would be in charge of one parachute and have the responsibility of dropping them from the tested height. For a gifted student, they may have an additional job that requires them to make sure everyone is on task. This way their attention is kept to the project and they won’t have feelings of boredom.


	10. References to Sources Used in Developing Lesson Plan

	http://www.sciencebuddies.org/science-fair-projects/project_ideas/Aero_p017.shtml?fave=no&isb=c2lkOjEsaWE6QWVybyxwOjEscmlkOjcyNzkxNjc&from=TSW
http://www.brainist.com/riddles/



	11. Standards Significantly Addressed 

	1˚ Describe the various effects forces can have on an object by conducting simple investigations (e.g., related to forces and motion). Strand 1: Inquiry Process, Concept 2: Scientific Testing, PO 3.

2˚ Explain the results of the experiment based on recorded data in an organized and appropriate format (e.g., t-chart, table, list, written log). Strand 5: Inquiry Process, Concept 2: Scientific Testing, PO 5.

3˚ Communicate verbally and in writing new investigations and predictions based on questions that arise from the findings of an investigation. Strand 1: Inquiry Process, Concept 3: Analysis and Conclusion, PO 4 and Strand 1: Inquiry Process, Concept 4: Communication, PO 1.


	12. Subsequent Enhancement Activities

	This activity focused on one variable: size of the parachute. To further this activity, students can choose from one of these variables that would change the outcome of the results:

· Load - change the number of washers to change the weight of the load 

· Height - drop the parachute from different heights.

· String Length - change the length of the supporting strings from short to long 

· String Weight - change the type of string from thin to thick 
· Material - use different material for the parachute (nylon, cotton, tissue paper, etc.)

· Shape - try making parachutes of different shapes (circle, rectangle, triangle, etc.) 




	13. Post-delivery Notes: What went well? What needs improvement?

	(This section can be typed or hand written)

Date Taught:                              Start Time:                                  Finish Time:
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