
  

Grade Unit Challenge 

K 
Earth Science Playground Cover  

Physical Science System to move rocks 

Life Science In development – coming soon 

1 
Earth Science Solar Ovens 

Physical Science Musical Instruments 

Life Science Animal/Human Mimicry  

2 
Earth Science Home Construction 

Physical Science Cooler Design 

Life Science Pollinator Device 

3 
Earth Science Roof Designs 

Physical Science Glider Design & Animal Rescue Device 

Life Science Bottle Ecosystems 

4 
Earth Science Bridge Design 

Physical Science Restraint System & Box Unloader Device 

Life Science Hybrid Animals 

5 
Earth Science Water Filters 

Physical Science Shoe Insoles 

Life Science Oil Spill Clean-Up System 



Kindergarten  
Earth Science 
Design Challenge 

 Science Unit Objectives 

o Make observations to determine the effect of sunlight on Earth's surface 

o Use tools and materials to design and build a structure that will reduce the 

warming effect of sunlight on an area 

o Use and share observations of local weather conditions to describe 

patterns over time 

o Ask questions to obtain information about the purpose of weather 

forecasting to prepare for, and respond to, severe weather 

 

 Scenario 

You and your friends are out playing on the playground in the summer.  You notice that 

you are getting really hot as you are playing and need to take a break.  However, 

there are no cool places for you to rest on the playground.     

 

 Design Challenge 

You and your friends want to be able to rest in a shady spot away from the heat of the 

sun.  You have been asked to design a shade structure for the playground using what 

you have learned about the effect of the sunlight. 

 

 Criteria & Constraints 

1. Your shade structure must be cooler than it 

is outside the structure using the 

thermometer. 

2. Your structure must stay standing on its own 

without being held up by a person. 

3. You must be able to fit 3 snap cubes under 

it to act as people for the shade structure. 

   

 Available Materials 

1. Paper (copy & construction) 

2. Foam trays/Paper plates/Foam Bowls 

3. Aluminum foil 

4. Popsicle sticks 

5. Tape 

6. Thermometers 

 

 

  



Kindergarten  
Physical Science 
Design Challenge 

 Science Unit Objectives 

 Plan and conduct an investigation to compare the effects of different strengths 

or different directions of pushes and pulls on the motion of an object. 

 Analyze data to determine if a design solution works as intended to change the 

speed or direction of an object with a push or a pull. 

 

 Scenario 

You have gone over to a friend’s house and he tells you that he is getting a new 

sandbox.  However, the place where they have to put the sandbox is covered in large 

rocks.  Your friend needs help figuring out how to best move all the rocks so they can 

put the sandbox in. 

 

 Design Challenge 

You and your friends want to be able to play in the new sandbox but you have to 

move the rocks first.  You are being asked to design a process that will move the rocks 

out of the way. 

 

 Criteria & Constraints 

1. Your process must use a push or a pull or 

both to move the rocks. 

2. You have to be able to move both the 

large and small rocks with your process. 

3. You can only use the materials provided by 

your teacher. 

   

 Available Materials 

1. Balls (large & small) 

2. Blocks 

3. String 

4. Paper 

 

 

 

  



1st Grade  
Space Systems  
Design Challenge 

 Science Unit Objectives 

 Use observations of the sun, moon, and stars to describe patterns that can be 

predicted. 

 Make observations at different times of year to relate the amount of daylight to 

the time of year. 

 

 Scenario 

You are packing to go on a camping trip with your friends.  You decide to pack 

marshmallows, gram crackers, and chocolate to make snacks that day.  The campsite 

where you are going has a large amount of trees nearby so it does not allow campers 

to build fires for safety reasons.   

 

 Design Challenge 

Your friends want to be able to melt their marshmallows during the day so they can 

have them with the chocolate and gram crackers.  They have asked you to design a 

solar oven to melt the marshmallows since you will not be allowed to build a fire.   

 

 Criteria & Constraints 

4. Your solar oven must be built out of the 

materials provided. 

5. Your solar over should create enough heat 

to melt a large marshmallow. 

   

 Available Materials 

5. Shoe Boxes 

6. Tape 

7. Mirrors 

8. Aluminum Foil 

9. Paper 

 

  



1st Grade Light & Sound 
Design Challenge 

 Science Unit Objectives 

 Plan and conduct investigations to provide evidence that vibrating materials 

can make sound and that sound can make materials vibrate 

 Make observations to construct an evidence-based account that objects can 

be seen only when illuminated 

 Plan and conduct an investigation to determine the effect of placing objects 

made with different materials in the path of a beam of light 

 Use tools and materials to design and build a device that uses light or sound to 

solve the problem of communicating over a distance 

 

 Scenario 

The city you live in has been collecting a range of recyclable materials to help reduce 

the amount of trash being collected.  You work as an engineer at a local musical 

instrument company.  One of the local schools is trying to start an after school club 

where every student is given a musical instrument to play.  The school has asked your 

company to design a musical instrument for the students by using the materials from the 

local recycling company.   

 

 Design Challenge 

You are working as an engineer for a new instrument company.  Your task is to design a 

new musical instrument for the customer that can be played by striking, plucking, or 

shaking.  You can only use the recyclable materials brought in by the community.   

 

 Criteria & Constraints 

1. Your instrument must be made out of recyclable materials. 

2. Your instrument must be able to be shaken, plucked, or hit to make sound. 

3. You must be able to explain how your instrument makes sound. 

4. You may use only the materials provided. 

   

 Available Materials 

1. Recyclable materials (containers, boxes, 

tubes, etc.) 

2. Rocks 

3. Sand 

4. Beads 

5. String 

6. Rubber bands 

7. Tape 

8. Paper 

  



2nd Grade  
Earth Systems 
Design Challenge 

 Science Unit Objectives 

 Use information from several sources to provide evidence that Earth events can 

occur quickly or slowly 

 Compare multiple solutions designed to slow or prevent wind or water from 

changing the shape of the land 

 Develop a model to represent the shapes and kinds of land and bodies of water 

in an area (taught during social studies) 

 obtain information to identify where water is found on Earth and that it can be 

solid or liquid 

 

 Scenario 

You are working for a local architect company who designs buildings.  The city you live 

in has earthquakes on a regular basis which often destroys many of the city’s homes 

and buildings.  The mayor has asked for the local companies to design a building that 

can withstand the pressure caused by the earthquakes. 

 

 Design Challenge 

You have been asked to design a building that can withstand an earthquake.  You will 

need to work through the engineering design process to build, test, and modify your 

building design. 

 

 Criteria & Constraints 

1. Your building must be constructed using the 

provided materials. 

2. Your building must stay standing after the 

ground stops shaking.  

   

 Available Materials 

1. Toothpicks 

2. Marshmallows 

3. Marbles 

4. Construction paper 

 

 

  



2nd Grade  
Structure & Properties of 
Matter Design Challenge 

 Science Unit Objectives 

 Plan and conduct an investigation to describe and classify different kinds of 

materials by their observable properties.  

 Analyze data obtained from testing different materials to determine which 

materials have the properties that are best suited for an intended purpose.  

 Make observations to construct an evidence-based account of how an object 

made of a small set of pieces can be disassembled and made into a new 

object. 

 Construct an argument with evidence that some changes caused by heating or 

cooling can be reversed and some cannot.   

 

 Scenario 

You are meeting some friends this weekend at a soccer game.  One of your friends is in 

charge of bringing the treats for the game.  She chooses to bring froze ice pops but 

cannot find a cooler to keep them cold during the game.   

 

 Design Challenge 

Use the engineering design process to create a prototype of a container that will keep 

the ice cubes from melting.   

 

 Criteria & Constraints 

1. Your container must be built out of the 

provided materials. 

2. Your container must keep the ice pops 

frozen for 1 hour with the least amount of 

melting.  

   

 Available Materials 

1. Tape 

2. Glue 

3. String 

4. Cloth 

5. Bubble Wrap 

6. Zip bags 

7. Aluminum foil 

8. Cardboard 

9. Paper  

 

  



2nd Grade  
Interdependent Relationships 
in Ecosystems Design Challenge 

 Science Unit Objectives 

 Plan and conduct an investigation to determine if plants need sunlight and 

water to grow 

 Develop a simple model that mimics the function of an animal in dispersing 

seeds or pollinating plants 

 Make observations of plants and animals to compare the diversity of life in 

different habitats 

 

 Scenario 

Some of your friends want to create a wildflower garden at school.  However, they do 

not know how they will be able to pollinate all the flowers because they do not have 

any animals to help pollinate the plants.  Your friends have come to you to get some 

ideas on how to solve their problem. 

 

 Design Challenge 

You have been asked to help design, build, and test a device that mimics one of the 

ways animals either disperse seeds or pollinate plants.  You need to work through the 

engineering design process to create your device. 

 

 Criteria & Constraints 

1. Your device must be able to spread seeds 

in a 5’x5’ area. 

2. You must use the materials provided to 

design your device. 

   

 Available Materials 

1. Clay 

2. Feathers 

3. Pipe cleaners 

4. Craft sticks 

5. Pompoms  

6. Spoons 

7. Glue 

8. Tape 

9. Clothes pins 

 

  



3rd Grade  
Forces & Interactions 
Design Challenge 1 

 Science Unit Objectives 

 Plan and conduct an investigation to provide evidence of the effects of 

balanced and unbalanced forces on the motion of an object. 

 Make observations and/or measurements of an object’s motion to provide 

evidence that a pattern can be used to predict future motion. 

 Ask questions to determine cause and effect relationships of electric or 

magnetic interactions between two objects not in contact with each other. 

 Define a simple design problem that can be solved by apply scientific ideas 

about magnets. 

 

 Scenario 

The city of Joplin was hit by a large tornado which destroyed a large majority of the 

buildings and homes.  The city needed help getting a range of basic supplies to survive.  

One of the ways these supplies are provided is through the use of ships, airplanes, and 

by delivery.   

 

 Design Challenge 

You work for a small airplane company outside of Joplin.  Your company has 

volunteered to help transport supplies to the people in need.  You need to design a 

glider model that can be used to carry basic supplies to Joplin. 

 

 Criteria & Constraints 

1. You will design a wing and horizontal 

stabilizer based on previous testing results. 

2. You will be able to carry boxes of supplies 

(binder clips) using your glider. 

3. Your glider must travel a minimum of 3 feet. 

4. Your glider must be made using the 

provided supplies. 

   

 Available Materials 

1. Glider wings and stabilizer cut-outs 

2. Binder clips 

3. Cardboard sheets 

4. String 

5. Rubber bands 

6. Paper clips 

 

  



3rd Grade  
Forces & Interactions 
Design Challenge 2 

 Science Unit Objectives 

 Plan and conduct an investigation to provide evidence of the effects of 

balanced and unbalanced forces on the motion of an object. 

 Make observations and/or measurements of an object’s motion to provide 

evidence that a pattern can be used to predict future motion. 

 Ask questions to determine cause and effect relationships of electric or 

magnetic interactions between two objects not in contact with each other. 

 Define a simple design problem that can be solved by apply scientific ideas 

about magnets. 

 

 Scenario 

You and your friends are visiting a local zoo when you notice some of the tigers are 

walking around a moat.  One of the tigers slips and falls into the moat.  The owner of the 

zoo has asked you to use what you know about simple machines to help save the tiger. 

 

 Design Challenge 

You have been asked by the zoo to design an animal rescue device to lift the tiger out 

of the moat.  You will work through the engineering design process to construct your 

prototype. 

 

 Criteria & Constraints 

1. Your device must safely lift the animal at 

least 4 inches and set it down safely. 

2. Your design must include a magnet. 

3. Your design must include a compound 

machine (2 simple machines). 

4. A harness must support the animal without 

pulling on the animal’s tail, legs, or head. 

5. You must use the provided materials to 

make your model. 

   

 Available Materials 

1. VEX construction kits 

2. Tiger model 

3. String 

 

  



3rd Grade  
Weather Design Challenge 

 Science Unit Objectives 

 Represent data in tables & graphical displays to describe typical weather 

conditions expected during a particular season 

 Obtain & combine information to describe climates in different regions of the 

world 

 Make a claim about the merit of a design solution that reduces the impacts of 

weather-related hazard 

 

 Scenario 

In 2011, the city of Joplin was hit by a tornado destroying houses, buildings, and schools.  

Roofs-R-Us, a local housing company, is in the process of redesigning their home 

construction to include a roof that is resistant to wind damage.  They need your help to 

design the roof of the house so it cannot be destroyed by wind. 

 

 Design Challenge 

Inside your kit you will find a collection of materials available for your group to build their 

roof.  Work as a team to design a prototype for Roofs-R-Us to present to the city that will 

with stand wind damage if a tornado was to hit again.  

 

 Criteria & Constraints 

1. The roof must be able to attach to the frame of the house. 

2. The roof must protect the family for 10 seconds of wind. 

3. The people in your house must remain safe in the house after the wind stops 

blowing. 

4. You may use only the materials provided. 

   

 Available Materials 

1. Popsicle sticks (large & small) 

2. Card board 

3. Construction Paper 

4. String 

5. Glue 

  



4th Grade  
Energy & Waves 
Design Challenge 1 

 Science Unit Objectives 

 Develop a model of waves to describe patterns in terms of amplitude and 

wavelength and that waves can cause objects to move. 

 Generate and compare multiple solutions that use patterns to transfer 

information. 

 Use evidence to construct an explanation relating the speed of an object to the 

energy of that object. 

 Make observations to provide evidence that energy can be transferred from 

place to place by sound. 

 Ask questions and predict outcomes about the changes in energy that occur 

when objects collide. 

 Apply scientific ideas to design, test, and refine a device that converts energy 

from one form to another. 

 Obtain and combine information to describe that energy & fuels are derived 

from natural resources and their uses affect the environment. 

 

 Scenario 

You and three friends have decided to go to an amusement park this weekend to try 

out the bumper cars.  After watching the bumper cars, you realize that when they 

collide, a lot of the energy is turned into motion, heat, and sound.   

 

 Design Challenge 

You want to make sure you stay safe when the cars collide.  You and your friends are 

going to work through the engineering design process to create and test a system to 

protect the passenger in the car during the collision. 

 

 Criteria & Constraints 

1. Your passenger (the egg) must survive the 

collision with no injuries (uncracked). 

2. You must construct your vehicle using the 

provided materials. 

   

 Available Materials 

1. VEX construction kits 

2. Ramp 

3. Eggs 

4. Rubber bands 

5. Tape 

6. Pipe cleaners 



 

4th Grade Earth's Systems: 
Processes that Shape the 
Earth Design Challenge 

 Science Unit Objectives 

 Identify evidence from patterns in rock formations and fossils in rock layers to 

support an explanation for changes in a landscape over time. 

 Make observations and/or measurements to provide evidence of the effects of 

weathering or the rate of erosion by water, ice, wind, or vegetation 

 Analyze and interpret data from maps to describe patterns of earth’s features. 

 Generate and compare multiple solutions to reduce the impacts of natural Earth 

processes on humans. 

 

 Scenario 

A young boy is preparing for the rainy season in his village. His mother is sick and the 

only way to get medicine is by crossing over the bridge into the next village.  However, 

during the rainy season, the water level rises which makes the bridge impassable.  The 

city is planning on building a new bridge between the villages that will be useful during 

the rainy and dry seasons.  The bridge is made from steel wire and a gondola car with 

anchor posts on either side of the riverbank. 

 

 Design Challenge 

You are a geotechnical engineering for the company who will be constructing this new 

bridge.  You need to survey the land and past history of the river to decide where the 

best location for the new bridge is. 

 

 Criteria & Constraints 

1. Your new bridge location must be placed in a location where it will not be 

washed away. 

2. You need to be able to defend your bridge location. 

3. Your new bridge location must be designed after reviewing maps and the history 

of previous bridge locations and river changes. 

   

 Available Materials 

1. Clay (to anchor posts) 

2. Plastic tubes (for anchor posts) 

3. String 

4. Spools 

5. Pizza boxes 

6. Paper gondola car 
  



4th Grade  
Energy & Waves 
Design Challenge 2 

 Science Unit Objectives 

 Develop a model of waves to describe patterns in terms of amplitude and 

wavelength and that waves can cause objects to move. 

 Generate and compare multiple solutions that use patterns to transfer 

information. 

 Use evidence to construct an explanation relating the speed of an object to the 

energy of that object. 

 Make observations to provide evidence that energy can be transferred from 

place to place by sound. 

 Ask questions and predict outcomes about the changes in energy that occur 

when objects collide. 

 Apply scientific ideas to design, test, and refine a device that converts energy 

from one form to another. 

 Obtain and combine information to describe that energy & fuels are derived 

from natural resources and their uses affect the environment. 

 

 Scenario 

A local food pantry receives regular shipments of food donations from around the 

nation.  They collect all their food in a storage building once it has been delivered.  At 

each delivery, a truck comes to unload the food into the storage area and workers 

have to lift and move each box. 

 

 Design Challenge 

You have been asked to design and test a model to unload the boxes of food at the 

community food pantry. 

 

 Criteria & Constraints 

1. The system must move boxes of food a 

minimum of 12 feet. 

2. Your system must convert energy from one 

form to another. 

3. You must use the materials provided to 

construct your model. 

   

 Available Materials 

1. VEX construction kits 

2. String 

 

 



 

5th Grade  
Space Systems Design Challenge  

 Science Unit Objectives 

 Develop a model using an example to describe ways the geosphere, biosphere, 

hydrosphere, and/or atmosphere interact.  

 Describe and graph the amounts and percentages of water and fresh water in 

various reservoirs to provide evidence about the distribution of water on Earth.  

 Obtain and combine information about ways individual communities use 

science ideas to protect the Earth’s resources and environment.  

 Support an argument that the gravitational force exerted by Earth on objects is 

directed down.  

  Support an argument that differences in the apparent brightness of the sun 

compared to other stars is due to their relative distances from Earth.  

 Represent data in graphical displays to reveal patterns of daily changes in 

length and direction of shadows, day and night, and the seasonal appearance 

of some stars in the night sky. 

 

 Scenario 

You work for a local water filtration company who designs water filters for a range of 

purposes.  You often help out local schools with their water filter projects.  A local school 

has set up a new rain barrel system.  However, their rain barrels do not work because 

they keep getting leaves, sticks, and other debris stuck in the barrels. 

 

 Design Challenge 

Your company has been hired to design a new water filter that allows water to enter a 

rain barrel while also filtering out leaves and debris.  You are responsible for designing 

this water filter to be used on the school’s rain barrels. 

 

 Criteria & Constraints 

1. Your water filter must keep sticks and other 

debris from entering the rain barrel. 

2. You must design your filter using the 

provided materials. 

   

 Available Materials 

1. Screen 

2. Coffee filters 

3. Cloth 

4. Sand 

5. Gravel 

6. Tape 

7. String 



5th Grade  
Matter & Energy in Organisms & 
Ecosystems Design Challenge  

 Science Unit Objectives 

 Use models to describe that energy in animals’ food was once energy for the 

sun. 

 Support an argument that plants get the materials they need for growth chiefly 

from the air and water. 

 Develop a model to describe the movement of matter among plants, animals, 

decomposers, and the environment. 

 

 Scenario 

A city nearby has run into a problem with one of their local rivers.  Another company 

has been dumping oil into the river.  The company has sent researchers out to examine 

the area but suggest there are no negative results from the oil spill and that it will go 

away on its own. 

 

 Design Challenge 

The mayor of the city has contacted you to see if you can help figure out the problem 

and how they can clean up the oil spill.  He wants you to determine how big the 

problem is and what material would be best to clean up the problem. 

 

 Criteria & Constraints 

1. You must research how much damage the 

oil is causing the environment.  

2. You must test out individual materials first 

before designing a clean-up system. 

3. You must design your oil clean-up process 

using the provided materials. 

   

 Available Materials 

1. Droppers 

2. Sponge 

3. Spoons 

4. String 

5. Cloth 

 

 

 


