Elementary School, Grade 4: That’s the Way the Pallet Crumbles STEM activity which includes Reading and History
~One-hour lessons over seven days

	Lesson Objectives and Demands

	Content Objectives:
Students should be able to explain how engineering design and the scientific method are similar/different and that they are constantly being tested and revised. Students learn that air contains particles, and it is these particles that place forces on bodies moving in the air and counteract the force of gravity. Students learn that models representing parachutes can be designed in many ways and may behave differently when tested. Students learn the many ways engineering and science are used to explore and explain nature and are employed in manufacturing and technology processes.

Language Objectives:
Students can discuss how the forces of gravity and friction affect movement in air, use math to measure and evaluate experimental results, and use science terminology in explaining how different parachute models behaved during the drop experiments.

Key Vocabulary in Lesson:
Engineering design process, scientific method, force, gravity, resistance, air, molecules, engineer, technology, drag, pressure, friction, mass, speed, surface area

	Central Focus of the Lesson and Standards

	Focus question of the lesson:
How do engineers and scientists work?

	Next Generation Science Standards: (NGSS 5-PS2 Motion and Stability) Forces and Interactions; the gravitational force of earth acting on an object near Earth’s surface pulls that object toward the planet’s center.

NSTA Science & Engineering Practices; condensed practices for 3rd to 5th grade (developed from Appendix F of the Next Generation Science Standards): Asking Questions and Defining Problems: Ask questions about what would happen if a variable was changed. Ask questions that can be investigated and predict reasonable outcomes based on patterns such as cause and effect. Developing and Using Models: Collaboratively develop and revise a model based on evidence that shows the relationships among variables. Use a model to test cause and effect relationships. Planning and Carrying Out Investigations: Plan and conduct an investigation collaboratively to produce data to serve as the basis for evidence, using fair tests in which variables are controlled and the number of trials considered. Evaluate appropriate methods and/or tools for collecting data.

A Framework for K-12 Science Education: Physical Sciences, core ideas: PS2.A. Forces and Motion, PS2.B. Types of interactions motion and stability: forces and interactions.
IN Standards: Science and Engineering Process (SEPS) standards: SEPS.1 Posing questions (for science) and defining problems (for engineering). SEPS.2 Developing and using models and tools: Models are used to develop questions, predictions, and explanations. SEPS.3 Constructing and performing investigations. SEPS.4 Analyzing and interpreting data. SEPS.5 Using mathematics and computational thinking. SEPS.6 Constructing explanations for science: incorporate their understanding of science, or a model that represents it, with the available evidence. Physical Science standards: 4.PS.1 Investigate transportation systems and devices that operate on or in land, water, air, and space and recognize the forces (lift, drag, friction, thrust, and gravity) that affect their motion.
Science, Engineering, and Technology Engineering:  3-5.E.1 Identify a simple problem with the design of an object that reflects a need or a want. Include criteria for success and constraints on materials, time, or cost. 3-5.E.2 Construct and compare multiple plausible solutions to a problem based on how well each is likely to meet the
criteria and constraints of the problem. 3-5.E.3 Construct and perform fair investigations in which variables are controlled and failure points are considered to identify aspects of a model or prototype that can be improved.
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	Mathematics: MA.NS.6 Write tenths and hundredths in decimal and fraction notations. Use words, models, standard form and expanded form to represent decimal numbers to hundredths. Know the fraction and decimal equivalents for halves and fourths (e.g., 1/2 = 0.5 = 0.50, 7/4 = 1 3/4 = 1.75). MA.4.AT.2 Recognize and apply the relationship between addition and multiplication, between subtraction and division, and the inverse relationships between multiplication and division to solve real-world and other mathematical problems. MA.4.AT.4 Solve real-world problems with whole numbers involving multiplicative comparison. MA.4.M.1 Measure length to the nearest quarter-inch, eighth-inch, and millimeter. MA.4.M.3. Use the four operations (addition, subtraction, multiplication, and division) to solve problems involving distances/time. MA.4.M.4 Apply area and perimeter formulas for rectangles to solve real-world problems and other mathematical problems. MA.4.DA.1 Formulate questions that can be addressed with data. Use observations and experiments to collect, represent, and interpret the data using tables and bar graphs.

	Lesson Considerations

	Prior Academic Learning and Prerequisite Skills:
Students have been introduced to the physical concepts of force and motion, problem solving, the Nature of Science through observation, and using observations and experiments to collect and interpret data.
Misconceptions:
Science and engineering are rigid; there is one way to solve a problem, do an experiment, and results do not change. The scientific method and the engineering design processes are linear.

	Instructional Resources and Materials:
Materials needed by teacher for this lesson: Power Point slides depicting various key points in lesson. Guide listing key activities which includes pictures and discussion/thought questions for students in this lesson. Various handouts for students to read (also available via their computers) and data worksheets for students to fill out.
Materials needed by students for this lesson: Various paper supplies (napkins, towels, newsprint, other paper sheets), blank sheets of 8.5” X 11” paper, paper clips, lengths of string, ruler, scissors, tape (optional), hole punch (optional), timers, and post-it notes.
Resources: computer, projector, classroom whiteboard, and free wall space for K-W-L charts.

	Procedure with Lesson Timeline and Instructional Strategies & Learning Tasks

	Amount of time
	Teaching and
learning activities
	Details (Instructions)

	Day 1


8 minutes













8 minutes
	Engineering and the engineering design process Introduction Engage










Introduce the engineering design process Engage
	


Engineering and the K-W-L chart (‘what do we Know’, ‘what do we Want to know’ parts)
Teacher asks questions of students about engineers and engineering and has the students write one fact they know about engineers/engineering on a sticky note. Students place these notes on the K section of the K-W-L chart. Give the students time (30 seconds, minimum) to think and write.
Prompt question for teachers to ask students: Who are engineers? What do engineers do? How is engineering done? As the above questions (hopefully many posed/answered by the students themselves) are discussed the teacher adds sticky notes to either the K or W sections of the K-W-L chart. Again, give the students time (30 seconds, minimum) to think about and answer each prompt question.
The engineering design process and the K-W-L chart (‘what do we Know’, ‘what do we Want to know’ parts)
Prompt questions for teachers to ask students: What is the engineering process? How does an engineer solve a problem? What steps or process



	






15 minutes











8 minutes










5 minutes












10 to 15 minutes






Day 2
8 minutes
	

Explore, Explain




Read the book, “Mercedes and the Chocolate Pilot” by Margot Theis Raven.
Engage

Explore, Explain




Discussion about the engineering process and how the engineering design process is illustrated in the story.
Explore, Explain, Evaluate


Introduce our problem

Explain








Air Force airlift forces
Engage, Explore, Elaborate


The science behind
	might an engineer follow to solve a problem? Is there one way to solve a problem? Give the students time (30 seconds, minimum) to think about and answer each prompt question.
Display a figure depicting the engineering design process on Power Point. Discuss with students and have them describe parts of the slide. Highlight the fact that this is not a step by step but circular process as an engineer continually asks questions, reviews results, makes changes to improve the design, and tests the design again.
This book may be reserved from a community library. The teacher could read the book to students, or the teacher could have each student read various pages of the story to the class.


After the story is read, the teacher asks various questions: Who was Lieutenant Gail Halvorsen? Was he an engineer? What did the lieutenant want to do for the children? What was the problem with obtaining this goal?
How did Lieutenant Halvorsen solve the problem?
Discuss with the students where the engineering design process is illustrated throughout the story. Using a Power Point slide of the engineering design process have the students give examples from the book where results were reviewed, redesigned, and tested again.


Did Lieutenant Halvorsen act like an engineer?


Getting food and water to an island after an earthquake (Haiti, 2010) or hurricane(s) (St. Thomas, 2017) damaged roads and airplane landing strips.
In St. Thomas the heavy rains from Hurricane Irma in September 2017 oversaturated the soil with water. Winds stripped leaves off trees and damaged many homes. When Hurricane Maria hit the island in late September the soils on the hillsides were washed onto roads and into houses. Damaged homes and buildings from Irma had yet to be repaired and were damaged even more. The winds of Maria caused a complete power outage across the island. People in upper elevations could not be reached by trucks carrying supplies in from ships at docks as roads were closed and there was no way to pump gas or diesel fuel into vehicles.
Highlight Air Force airlift forces and how they perform special duties around the world.
Students read handout about airlifts and airdrops. Students compare/contrast airlift vs. airdrop operations. Highlight situations where one works better than another. Use Power Point specific readings to highlight historical events.



	













8 minutes










8 minutes






8 minutes








8 minutes






8 minutes
	parachutes Engage












Introduce the Scientific Method


Explore, Explain





Nature of Science Engage
Explain, Explore


Paper drop experiment Engage, Evaluate, Explore
Explain, Evaluate, Elaborate

Book: ‘What’s Physics All About?’
Engage Explain

Review Science terms
	Science and the K-W-L chart (‘what do we Know’, ‘what do we Want to know’) Note: this is a new chart!
Teacher asks questions of students about scientists and the scientific method and has the students write one fact they know about scientists/scientific method on a sticky note. Students place these notes on the K section of the K-W-L chart. Give the students time (30 seconds, minimum) to think and write. Prompt questions for teachers to ask students: Who are scientists? What do scientists do? How is science done?
As the above questions (hopefully many posed/answered by the students themselves) are discussed the teacher/student adds sticky notes to either the K or W sections of the K-W-L chart. The teacher gives the students time (30 seconds, minimum) to think about and answer prompt questions.
Prompt questions for teachers to ask students: What is the scientific method? How does a scientist learn about the world about him/her? What steps or processes might a scientist follow to answer a question about our world?
Display a figure depicting the scientific method on Power Point. Discuss with students and have them describe parts of the slide. Highlight the fact that this is not a step by step, but circular process as a scientist continually asks questions, experiments, reviews results, makes changes to the experimental design, and runs experiments again. (Will students state any similarities with the Engineering Design Process? Hopefully, yes.)
The Nature of Science and the K-W-L chart. Teacher poses this question, ‘What is Air?’ to students. Students write facts about air on sticky notes and place on “K” portion of chart.
Prompt questions for teachers to ask students: What does air do? Can you see air? Where is air?
Students work in pairs. One student gets a timer, the other a sheet of paper. Student 1 crumples the paper into a ball and holds a paper ball away from his/her body with arm parallel to the ground and drops the paper. Student 2 times how long it takes the paper ball to land. Student 1 then flattens sheet of paper, holds it away from his/her body and drops it to the ground. Student 2 times how long it takes the flattened paper to land.
The class compares the results. The teacher looks for the students to use terms from the K-W-L chart to describe what affected the sheet of paper as it fell.


Using book, What’s Physics All About, discuss the term Force. Students write on sticky notes facts about forces and add notes to K-W-L chart.
Prompt questions for teachers to ask students: “What do forces do?” “What force keeps us on earth?” “What forces affected the paper ball/sheet of paper as it was dropped?”
Science terms to review and highlight: force, gravity, resistance, friction, mass, speed, surface area.



	

8 minutes











5 minutes


Day 3




5 minutes



40 minutes














Day 4

20-25 minutes
	Engage, Explain

Parachutes and how they work Engage

Explore, Explain, Evaluate, Elaborate


Evaluate, Elaborate

Review Day 2


Engineering parachutes: Design, Build


Parts of a parachute

Build a parachute Engage



Explain, Explore










Engineering parachutes: Test, Analyze Parachute Drops

Engage, Evaluate
	(Teachers: How many of these terms were mentioned on the K-W-L chart?)
Students read handouts, ‘What is a Parachute?’ and ‘What Causes Air Resistance?’
Return to flattened sheet of paper. Student pairs calculate its surface area. Next student pairs crumple paper into a ball and calculate the paper ball’s surface area (estimate). Student pairs measure the distance the paper traveled during the experiments. Student pairs compare the surface areas to the fall times. Student pairs calculate the speed of the sheet of paper and the crumpled paper ball as they fell.
Class data for flattened and crumpled paper drops is collected and averaged. Teacher asks what other calculations can be made?
Re-visit K-W-L charts, and have each student write a “W” question concerning aspects of either the scientific method or the engineering design process as they concern parachutes and the paper drop experiment.

Materials: paper rectangles and squares of different dimensions, lengths of string, paper clips, washers, hole punch tools, and tape dispensers displayed on one table. All materials and tools are priced. Students would use their own rulers and scissors.
Using overhead, parachute parts are matched to materials. Teacher emphasizes the goal: design the cheapest parachute that takes the longest time to land and lands with the least damage to the materials dropped.


First, each student designs his/her parachute, lists dimensions. Student calculates surface area. (It is easiest if students draw their ideas out and list characteristics, costs, dimensions.)
Second, students work in groups of three to design and build one parachute. Student group compares notes on the three parachute designs they came up with individually. A final design is chosen as the group decides the shape and size to use with reasons stated for selections of material, shape, string length, and string number. The parachute is built. They calculate its perimeter, surface area, and note string length and number. The cost of parachute is calculated. Each string is attached to one paperclip. Then those paper clips are attached to one large paperclip.



Teacher adds a washer to each group’s parachute prior to the drop tests.
One student drops their test chute from a known height while the second student times the drop. The third student measures the distance of the drop using a tape measure. Student one calculates the speed of the drop.
Experiment 1 is repeated two times with each student rotating between the tasks. (Note this task can be done with the students’ E-pads set in timer mode, stop watches, or by using a cell phone or camera in time lapse mode to measure drop times (typically done at professional meetings).)



	20 minutes












Homework
(15 to 20
minutes)

Day 5
5 minutes


10 minutes

20 to 30 minutes





Day 6
20-25 minutes






20 minutes









Day 7
	Evaluate









Day 3 Summary Engage, Explain

Students writing assignment Engage, Review



Engage Review, Revise
Engage, Evaluate






Engage






Evaluate







Day 6 summary

Final drops with pallets
	
Read: Exemplary Science. Scientists and Their Data. Author: Jessica Fries-Gaither
Each student converts the fall time he/she measured to a whole number using the conversion table. Each student then calculates the speed the parachute fell. Each group averages the speed the parachutes dropped. They also calculate the ratio between surface area and average speed the parachute fell. The teacher lists the various average speeds the parachutes fell.
Teachers revisit K-W-L charts with their students. Students write on sticky notes about ‘What We Have Learned’ and these are added to the chart (one per student).
Students review and contrast engineering design and the scientific method with class. Are there similarities in these two processes; are there differences? Why are these processes ‘circular’?



Various videos or power point slides show different scenarios in which air drops have been deployed. Various slides showcase different types of parachutes.
Each group member writes down ways the parachute design might be changed to slow its fall rate.
Groups design on paper two parachutes by altering one factor from their original design for each new parachute. Groups discuss ways they might alter their parachutes. They state what and how they changed the chute. They discuss in what way, and why, this will slow the parachute down. Two new parachutes are built. Students note costs of new parachutes.
Students fill out data sheets about their new parachute designs.
Groups test the two parachutes. Teacher adds a washer to the paperclip prior to the drop. One student drops each altered parachute from a known height while the second student times the drop. The third student measures the distance of the drop using a tape measure. Experiment 2 is repeated two times with each student rotating between the tasks. (Note this task can be done stop watches or by using a cell phone or camera in time lapse mode to measure drop times.)
Each student converts the fall times he/she measured to a whole number using the conversion table. Each student then calculates the speed the parachutes fell. Each group averages the speed the parachutes dropped. They also calculate the ratio between surface area and average speed the parachute fell. They also calculate the ratio between surface area and average speed the parachutes fell. The group compares their altered parachutes with their original chute.
Class discussion about ‘best’ parachute takes place. Cheapest, greatest fall length, greatest fall time, surface area – do these answer the question?
Why we use speed to compare our parachute drops.
K-W-L charts are re-visited. “W” and “L” sections might be amended.



	One Scenario
5 to 10 minutes
30 minutes












10 minutes





Homework
One hour









Scenario 2
20 to 30 minutes









Conclusions
10 to 15 minutes
	Engage
Parachute selection, site selection, safety






Pallet Drop Experiment Engage, Explore

Evaluate damage




Result writeup Experiment summary Engage, Explain, Elaborate






Parachute drops outdoors
	The final drop tests are done preferably in the gym, a stairwell or auditorium; some place where the drop height is increased. It could also take place outdoors. For the final drops, graham cracker ‘pallets’ containing LEGO packages are used instead of washers.
Students are shown the pallets that will be attached to the paperclips for this part of the experiment. Students will select the parachute they feel would work the best (from their experiments on Days 3 and 4) to slow the drop rate of the pallet. They list its surface area, string length and shape. Student groups take their chute to the drop site. Drop lengths are measured, and safety protocols are discussed.

Student groups make one drop with the pallet loaded with bricks. One student drops the parachute while the group partners time the drop. The students convert the drop time to a whole number.


After the drop the group evaluates and scores the pallet for damage. No damage (10 points)
Number of corners chipped (subtract 1 point for each corner chipped) Number of cracks in graham cracker (subtract 2 points for each crack) Did the bricks fall off pallet? (If yes, subtract 5 points.)
Each student writes up the results from pallet drop experiments. Results are summarized (drop distance/drop time; parachute area/drop time; Parachute costs/drop time; damage/drop time).
How did their parachutes behave with the pallets added compared to the initial tests?
Might there be changes that could improve (slow down) the drop times and decrease damage to pallets (as relevant).
How might a blowing fan (simulating wind from an actual air drop) affect the parachutes during their drops? If the Day 7 tests were held outdoors, did the wind affect the parachute drop results?
The parachutes just carry washers as they did in the classroom tests. Students only bring out parachutes, no data is collected. Two student groups drop their parachutes off monkey bars, slides, or other outdoor equipment. Classmates make sure the washers are at about the same distance from the ground. Their classmates note which two parachutes took the longest to land. Teacher notes the group and the data. This test is repeated with other groups. Then the top parachutes from each comparison make a second drop. Classmates again observe the parachutes and select three parachutes that took the longest to fall. These final three parachutes are dropped a third time and the winner is the parachute touching the ground last.
K-W-L charts are reviewed and summarized. Emphasize “what we have learned” about the engineering design process. Emphasize “what we have learned” about the scientific method.
What questions do we still have?
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	Assessments:

	Assessment Strategy #1: Formal (individual worksheet checks) and informal (noting sticky notes on
K-W-L charts and listening to group discussions).
	Alignment with Objectives:
Students should be able to explain how engineering design and the scientific method are similar/different and that they are constantly being tested and revised.

	
	Evidence of Student Understanding:
Sticky notes on K-W-L charts would give instructors informal evidence of student understanding while reviewing answers on individual worksheets would be a formal assessment. Student answers on worksheets would show direct evidence of understanding. Students would show evidence of their understanding in their group discussions as they explained and justified their answers to worksheet questions. Students could use results from
the paper drop experiment to explain how a design change affects drop rates. Teachers would be listening to these discussions as they walked among groups (an informal assessment).

	
	Student Feedback:



	Assessment Strategy #2: Teacher reviews students’
homework and as groups meet
	Alignment with Objectives:
Students learn that models representing parachutes can be designed in many ways and may behave differently when tested.
Students learn that air contains particles, and it is these particles that place forces on bodies
moving in the air and counteract the force of gravity; the more particles the object must move through the slower its fall to Earth.

	(direct assessment). Listening to students’ explanations of why they made various parachute form selections, their reasoning and their interactions within their groups would be considered an indirect
assessment.
	Evidence of Student Understanding:
Students generate data that provides evidence supporting their claims. Worksheet answers (using vocabulary words properly), answering questions in group discussions, asking questions of group members during the design and building processes show evidence, indirectly and directly, of student understanding. Students use data to refine and improve designs (for example, original surface area is known (Day 3), they decide to increase it for one of their designs on Day 4). Students use collected data from Days 3 and 4 to compare their three parachute models and predict which model would work best on Day 5.

	
	Student Feedback:
In group discussions as original and new parachute designs are selected, students discuss with each other why a change might improve the parachute’s performance (slow its fall rate).
Students could compare/contrast data from different groups, too.

	Assessment Strategy #3: Writing a summary is a way to evaluate an individual’s point of view. The homework summary would let me evaluate each student’s understanding of engineering design and the scientific method as they summarized their parachute results.
	Alignment with Objectives:
Students state what they have learned by writing up a summary of the results of their group experiments.
Evidence of Student Understanding:
Summaries would be evaluated for proper grammar, spelling and use of vocabulary words, data content, evaluation and explanation of results using proper terminology. In the summary students would have stated the goal and explained how they achieved/ did not achieve their goal. Students might state how their models could be further improved and tested.
Student Feedback:

	Accommodations and Modifications

	How might I differentiate instruction for the range of learners?


Extensions and enrichment:
	Extra worksheets would contain guiding questions to assist certain learners through the engineering and science concepts. Vocabulary lists with definitions and use of vocabulary words in sentences might be placed into an optional homework sheet for students to fill out. Students might be put into groups in specific manners to address their needs and enhance their participation. Keep costs simple for fourth graders.

Include newsprint sheets, rolls of paper towels, napkins that are larger and thicker as optional parachute material.



	Additional supports:
	Various math calculation examples might be developed and printed out (perimeter and area calculations, speed calculations, costs) and made available for students to use.

	Lesson Reflection/Evaluation

	Analyze the lesson for: What went well and why:
What changes could or should be made?
How will I use assessment data for next steps?
	I gave this presentation at the National Science Teachers Association regional meetings in Cincinnati, OH on November 14, 2019, as part of the National Middle Science Teachers Association sponsored session. Both upper elementary and middle level teachers attended this presentation. All enjoyed the parachute kits. The write up for the lesson was done for 4th grade standards, and I explained how different readings and math problems would be incorporated into middle level classrooms. Both audiences felt the presentation would work well in their classes. Concerns about vocabulary terminology came up in individual discussions. It was set up as a five day lesson set.
Indiana STEM Education Conference 2020 held at Purdue January 15, 2020 Participants to my presentation 9:45 to 10:35 Stewart 202
Title: Science + Engineering+ Math = Designing a Parachute STEM Activity Feedback received from attendees to workshop session:
26 responses out of 41 attendees (my comments to feedback in red)

Like:
Great, engaging speaker “I could do this tomorrow!” (4) Integration of K-W-L suggestions
Integration of literature (6)
Different models for parachutes; usable materials; built a take-away; inexpensive Connection of STEM with children’s book and history (7)
Giving us time to play with the materials, got to try experiment (6) Cross-curricular (2)
Depth of materials to frame project, relevancy, makes project important, useful not just fun Useful handouts with references (4) (5 days of lesson plans with questions included) Including budget

Improve:
More time (4) More explanation
Examples of how to make it for multiple grade levels (two write ups available?)
What parameters should be set in all the relevant variables – cost, length of string, SA, weight of pallet, etc.
How do parameters affect drops? (I need to make different parachutes and test them at various heights!!!)
Some of the calculations above the 4th grade level. (I must make sure math corresponds to grade.) This has been addressed in this lesson.
Other sites with similar/other class ideas and projects
Add data for cost/time to land data to worksheets (necessary for middle level students)
Would like PPT to match the handout (Maybe I hand out both at next presentation. I combined them for this presentation). Teachers would find the areas where I stated the questions more easily.

I presented this lesson in fourth grade classrooms the spring of 2022 as part of my master’s research. The first two classes followed the 5-day lesson plan. Ten-year-old students cannot complete designing, building, testing, and evaluating in one day. This is way too much for them. Also, handing the data sheets out as a set overwhelms the students. I also found out that fourth graders may only divide by whole numbers thus I had to create a conversion table to
allow them to calculate speed. I then taught four more classes of fourth graders using the



	
	seven-day lesson plan. This is a better way to go. I realize now that fourth graders are not “into” evaluation. It is difficult to get them to understand that using math, as a tool, assists both engineers and scientists in their work. Without the math we cannot answer our questions and draw conclusions. Activity and data sheets were simplified The seventh classroom to take part in building parachutes did option 2 on the final day. No math, no numbers, no measurements. Only two groups in this class chose to build three parachutes, the other groups just built two. I brought along a bunch of my models so that each student could drop a parachute. The students had fun as they all dropped their parachutes from the playground equipment. They did get a winner, too.
Further discussions with teachers at professional meetings about incorporating this particular project into all classroom subjects over the course of one week has led me to believe the various parts of this lesson should be implemented many times throughout each day of one week. Say on a Monday you start discussing engineers and what they do, who they might be, how they do their work. A K-W-L chart might be started. Now it is time for reading. On this day the class reads together the book about the chocolate pilot. The rest of the morning continues, and after lunch break you return to the book and discuss how the pilot was an engineer. Paper drop experiments might occur during math time. Individual study times might be used to fill out some worksheets. Each teacher should work the lessons into their individual classroom scenarios to best fit their students needs.



Instructional materials and all assessment tools and procedures (up to 5 pages per lesson).
The instructional materials will include various class handouts, overhead transparencies, and PowerPoint or SmartBoard slides. Students can use their I-pads setting them to clock and selecting timer. Thus, students can measure the length of time their parachutes fell a measured distance.
Students will select from paper towels, paper napkins, crochet #3 or #10 thread, standard-sized paper clips, and large paper clips (materials with which to construct their parachute) that the teacher purchases in bulk.

Teacher will supply the #7 sized flat washers (3/8” diameter) which are attached to the parachutes prior to the drop tests. Yard sticks, sewing tape measures, or some measuring tool will be needed for the students to measure drop lengths. Tools used to measure heights would be supplied by teachers.
Pallets for Day 5 lesson consist of ½ graham cracker, four 2 X 4 LEGOTM Duplo bricks (could use six or eight 2 X 2bricks or some combination of 2 X 4 and 2 X 2 bricks), two rubber bands, and one large paper clip. These materials are supplied by teachers.

Students should have rulers and scissors. If they wish to use a hole punch or tape (helps attach suspension lines (string) to parachute (a napkin or paper towel) these are rented (25¢ for hole punch/day) or purchased (tape costs 1¢ per inch).
