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1. Introduction:

I. Topic:

• Gravity and Air Resistance through Egg Drop Activity and understanding of planes

II. Rationale For This Unit:

• Allows for students to inquire about science
• The material can be tied to life experiences
• Allows further exploration of topic in other disciplines
• Provides opportunity for play and creativity 

III. Goals For Children

• Inquire about science
• Use critical thinking skills to deepen understanding of gravity and air resistance 
• Understand how concepts of gravity and air resistance relate to one another as well as own 

lives
• Work creatively and collaboratively 

2. Unit Map 

! ! ! ! ! ! Float

! ! ! ! ! ! ↓
! Air Resistance ⟷ Parachute⟶impact⟷egg(break?)

Gravity↗! ! ! ↓
 ↑!! ! ! ! Creativity! ! ! ! ! !

Speed! ! !     ! ↘
! ! ! ! ! ! ! Contraption 



3. Conceptual Explanations

• Gravity - Students will be able to understand the basic principles of gravity and that gravity 
is present in all aspects of life. They will understand how gravity acts on different objects 
and the influence it has on falling objects.

• Air Resistance - Students will understand what air resistance is and how it manifests in 
their daily lives. They will understand the relationship between air resistance and gravity in 
the sense that a greater amount of air pressure will affect gravity causing the object to fall 
at a slower rate. 

4. Engagement, Inquiry and End Product

I.Approaches to engage children in this unit and in each sub-unit:
• Questions (both from kids and ourselves)
• Experimentation (kids constructing own egg drop containers) 

III. Describe your approaches to Inquiry: 
• Questions - Questions and the process of questioning are at the core of learning through 

inquiry. We would often ask questions that call for explanation building such as, “What 
won’t cause the egg to break?” 

• We would also ask questions hoping that they would lead to experimentation such as, 
“Does size of your container matter?” and “How can we make a container that will float 
gently to the ground instead of falling really fast?” What’s important to note here is that 
kids are asking questions as well, especially to one another. They were inquiring about 
materials needed, what would protect the egg versus what wouldn’t and how modifications 
would benefit their containers. (Most children proceeded to make said modifications and 
test out predictions). We want the process to be student-directed, therefore our questions 
are only for guidance, and the kids take over from there. 

IV: What end products will be used:
• As a way of incorporating all of the ideas and concepts learned in this unit, the students 

will create their own capsule that will protect an egg and prevent it from cracking when 
dropped from a height of twenty feet. 

5. Sub-Unit Activities, Inquiries, Inquiry Questions, & Data Analyses of Parachute Egg Drop:
!
I.Concepts:
!
! A. Gravity

• Gravity is the force of attraction that causes objects to fall toward the center of the 
earth.

• All objects fall at the same speed.



! B. Air resistance
• Air resistance can slow down the acceleration of a falling object.
• The more air resistance, the less impact on an object when hitting the ground. 
• The larger the surface area (i.e. on a parachute), the more air resistance present. 

II. Activities aligned with each concept:

Activity #1 to depict gravitational pull:
!          -Have students predict which object will fall faster to the ground: a basketball or a 
! ! baseball. Next, have students drop a basketball and a baseball at the same time 
! ! from the same height. (Other objects can be used.) Then, attempt the same 
! ! experiment with other objects, such as a water bottle and a pencil. This 
! ! experiment will depict that all objects fall at the same rate of speed due to gravity.

Activity #2 to depict gravitational pull:
-Place a feather and a tennis ball in a bell-jar vacuum. Use this machine to show the 

two objects falling at the same gravitational speed. Students will enjoy this visual 
being that in their everyday life, a feather would slowly fall to the ground, not at 
the same speed as a tennis ball.

!
! Activity #3 to depict gravitational pull: 

-Have students throw objects into the air (i.e. a baseball, a football, or anything not 
threatening to students). Students will see that all objects are pulled back to the 
ground, which is due to gravity.

!
! Activity #1 to depict air resistance:

-Create various parachutes with different surface areas. Using a plastic bag, cut a 10” 
x 10” square, a 20” x 20” square, and also a 30” x 30” square. Then poke small 
holes on each corner of each square. Make a parachute by tying string to each hole, 
attaching it to a plastic sandwich bag. Next, place an egg in each bag and have 
students predict which parachute will work the best and not crack the egg when 
being dropped by a height of ten feet. This experiment will show that the parachute 
with the greatest surface area will descend the slowest, creating a more survivable 
condition for the egg. 

!
! Activity #2 to depict air resistance:
!      -Experiment by making parachutes with holes in the parachute. By cutting a small 
! ! hole in the middle of the parachute, air will slowly seep through as opposed to 
! ! having no holes. Experiment also by using other objects to keep the parachute 
! ! more-open (i.e. taping plastic straws in a criss-cross fashion at the top of the 
! ! plastic bag to hold it open).



III.Questions or problems that are aligned with each concept and with each activity:

-Questions about gravity:
• Can objects float forever or do they always fall?
• Do objects fall at different speeds? 
• If an object is heavier, does it fall faster?
• What object would fall faster: a shoe or a pencil?

-Questions about air resistance:
• Can we make an object fall faster or slower using a parachute?
• Which parachute would fall more slowly, a parachute with a small surface area or a 

parachute with a larger surface area?
• If we poke holes in a parachute, will it fall faster or slower?

IV: Types of techniques:

Collecting data for gravity:
• Students will rely on visual sight to see which object fell the fastest.
• Students can also use stop watches to time how long it takes for an object to fall, 

and compare the results side-by-side.
• Students can video-tape the objects falling, and play the tape back in a slow-motion 

to establish which object hits the ground first.
• By seeing the times of the objects in which various objects fall, students will be 

able to see that all objects fall at the same gravitational speed.

Collecting data for air resistance:
• Students will rely on visual sight to see if the parachute moved faster or slower in 

comparison to another parachute. 
• Students will be able to experiment with creating several different types of 

parachutes (i.e. one with holes, one with a small surface area) and use stop 
watches to time the speed at which they fall. This will show students the affect air 
resistance has on an object. 

• By comparing the after-effect on a raw egg dropped by various parachutes, students 
will be able to see which parachute provides the most air resistance. 

6. Transdisciplinary and Patterns Opportunities

I. How patterns in unit can be used to explore other disciplines:
• Social Studies - Students can research different types of airplanes and examine how air 

resistance works . They can explore which models would work best when constructing 
their projects.

• Math - Students can go into depth with the concept of gravity and experiment with objects 
of different surface in order to gauge which designs will cause more air resistance.



• English - After each plane and design has been discussed, students will write in journals. 
Their daily entries will include ideas they found interesting, questions they may have or 
something that surprised them. This is an opportunity for students to reflect on what they 
have learned and its implications for the future. Students can also read about planes and 
how they work as well as why they work. 

• Art - Students can draw an example for each new vocabulary term that is encountered.

• Visual and Dramatic Arts - Students can create their own movies about planes and how 
they relate to their projects. They can also create plays and perform them. 

• Athletics - Students can create obstacle courses with themes related to gravity and air 
resistance. It can include challenges. 

III. What metapatterns are present and how they can be used:

• Sheets - can represent movement across a plane i.e. the wings a lot of kids created when 
constructing egg drop projects

• Spheres - The egg obviously falls into this category, but the structures themselves can as 
well creating containment

• Layers - manifests itself as projects grow in complexity as sheets, spheres, tubes and other 
patterns combine in layers. That process of layering is a building up of structure and 
stabilization. 

• Border - structure acts as border in order to protect egg
• Binaries - patterns within structures as well as relationship between gravity and air 

resistance as project is falling to the ground
• Arrows - indicating flow, progression and direction (especially directional relations 

between binaries)
• Breaks - energy transformations in projects with parachutes 

7. Assessment

I.Specific approaches, strategies and tools you can use to assess children’s conceptual 
learning and other dimensions of unit goals

• The students will make a concept map before and after the unit in order to demonstrate 
their knowledge.
• The teacher will keep anecdotal notes about the students’ progress throughout the unit.
• The teacher will interview the students throughout the unit asking Socratic questions in 

order to assess their understandings.
• The students can keep an interactive journal as a form of informal assessment for the 

teacher and self-assessment for the students. It should indicate progression and how the 
students are applying what they have learned. 

• The students will keep a portfolio. They will have a choice of what goes into the 
portfolio. At the end of the unit, the teacher will review all portfolios and invite parents 



and school staff to an after-school gathering. At this conference, students will be able to 
display and talk about their work. 

II. Describe in detail how and what you can assess before, during, and at the end of the 
unit.

•Before - In order to gain a thorough understanding of the knowledge our students 
already have in regards to gravity, force, and the way air distributes over a parachute, 
students would be asked to create a concept map centered around gravity before the unit 
begins. From here, we can determine what areas we may or may not need to go into more 
detail. If students show a better understanding about gravity and why we have it and what 
it does for us, then students may need less explanation when building their final projects. 
The unit as a whole might also end up taking less time than planned. Another option is for 
the teacher to create a KWL chart (what the students Know, what they Want to know, and 
what they have Learned). This will help the teacher base the unit off of student’s needs 
and interests in order to foster motivation and creativity. 
!
• During - Students will keep an interactive reflection journal. This journal will provide a 
place for students to reflect on what they have learned, ideas for their final project, and 
how they can apply what they have learned to their lives. This will not be used for 
grading, but rather a tool to help the teacher understand what the students are learning 
and to help him/her reflect on his/her teaching methods in order to alter them if needed.
!
• After - Teacher will assess the students through their portfolios. The students will be 
able to place any projects, art work, papers, drawings, etc. in the portfolio. Assessment 
will be determined by observing how the students have applied their knowledge by 
means of higher-order thinking skills from Blooms taxonomy. 

8. Implementation:

What we did:
! •We gathered common household materials in order for students to !implement our plan of 
! ! exploring gravity, force, and air resistance through an egg drop.
Materials:

! •! Eggs
! •! Ziplock Bags (to keep the mess down if the egg breaks)
! •! Cardboard
! •! String
! •! Plastic grocery bags
! •! Cotton Balls
! •! Packing Foam Peanuts
! •! Straws
! •! Balloons (not inflated)
! •! Tarp (laid below where the eggs will be dropped from)



! •! An area with stairs to drop the contraptions from
! •! Table to lay out all the materials

*We set up one table with all the materials laid out for the children to come up and find the 
! materials they wanted to use to make the egg drop contraption. 



Photos of Implementation: 



Reflections and Critical Analyses:
! • Our activity was effective in engaging children in the learning process of gravity 
and force. As soon as the first egg drop structure was dropped, students were immediately 
drawn to our station because they wanted to see if they can keep the egg from breaking. 
There were many occasions where children found that their structure did not work and 
were asked if they would like to try and make some adjustments. Most accepted the 
challenge and found that their structures were successful the second time around. This 
really manifested itself when the kids were thinking about what materials to use and 
whether it would protect their egg or not and why. 
!
! • One thing we could have done more effectively would have been to avoid telling 
the children that they were allowed to make a parachute for their egg structure, because 
we originally wanted them to come up with their own ideas. However, once we started 
giving them the idea of the parachute, it was all they were interested in doing rather than 
creating their own ideas. It would have been much more effective had the children 
thought of their own ways to protect the egg, because they would have been thinking 
more deeply about why the egg wasn’t breaking.
!
! • Science Day is a great way to get children of many different ages excited about 
science. However, because there were many different stations, it was difficult to ask more 
questions that were at a higher thinking level. It was also wonderful to see the parents 
work with their children and ask them the questions that we intended to ask or help them 
build a structure that would work. Science Day helps show children that science can be 
fun and exciting rather than a daunting experience with no room for creativity and risk 
where they are expected to only memorize facts and/or steps.

II. Recommendations for Future Implementation:
!
! • In order to effectively implement this unit in the classroom, several materials 
will need to be obtained. This includes a bell-jar vacuum as well as all the materials 
needed for the students to experiment with gravity and air resistance. Each activity should 
be given at least a day and students should be given the opportunity to do the activities on 
their own while recording their findings in their journal. After students conduct their 
experiments, the entire class can use the questions from the unit as a basis for discussion 
and what students have learned. Implications for what they have learned and how it 
applies to their own lives would be a great topic for discussion as well. 
!
! •In order to address the needs of different populations, it is important to 
understand the students in the classroom and each of their individual needs and interests. 
By having an understanding of their interests, new activities or questions can be created 
to further their learning. If students have special needs, the goals that are stated in their 
IEP should help guide the changes to the unit. For example, it may benefit students who 
have a learning disability or are beginning to learn English to be placed in a team in 
which the students will help them through the process and support their learning. Overall, 
knowing the students in the class should guide any changes to the unit which would 
prove to be very difficult without knowing the students first. 
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