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2.A.3 Fossils            
Making a Tool to Explore Fossils with the Engineering Design Process 

 

Grade Level 2 

Sessions 
1 – Build a Tool, 15 Minutes 
2 – Fossil Dig, 25 Minutes 
Extra 10 minutes for eating and cleanup 

Seasonality None  
Instructional Mode(s) Whole class  
Team Size Individual  
WPS Benchmarks 02.SC.IS.04; 02.SC.IS.05; 02.SC.IS.06; 02.SC.TE.04 
MA Frameworks K-2.TE.1.1; K-2.TE.1.2; K-2.TE.2.1 
Key Words Extinct, Fossil, Grid, Layers, Organism, Species 

 

Summary              
This lesson teaches students about fossils and that they represent once-living 

organisms from millions of years ago. It also teaches the students about the layers of 

the earth, representing different chronological periods. It challenges the students to use 

the engineering design process to design, make, and test a tool for excavating fossils. 
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Session 1: Soils and Fossil Dig          

Summary of Session           
Students will use the engineering design process to make a prototype of a tool used for 

digging for fossils. Then they will help the teacher in creating a model of the earth’s 

layers with fossils embedded in it, investigating the model by separating it into 

quadrants, and creating a graphical representation of what fossils they found in the 

earth’s layers.  

Learning Objectives           
2002 Worcester Public Schools (WPS) Benchmarks for Grade 2  

Students will…  

1. 02.SC.IS.04 Name and use simple equipment and tools to gather data and 

extend the senses.  

2. 02.SC.IS.05 Record observations and data with pictures, numbers or written 

statements.  

3. 02.SC.IS.06 Discuss observations with others. 

4. 02.SC.TE.04 Identify tools and simple machines used for a specific purpose. 

Additional Learning Objectives          
2001 Massachusetts Curriculum Frameworks for Grade 2  

Students will…  

1. T/E 1.1 Identify and explain the steps of the engineering design process, i.e., 

identify the problem, research the problem, develop possible solutions, select the 

best possible solution(s), construct a prototype, test and evaluate, communicate 

the solution(s), and redesign.  

2. T/E 1.2 Demonstrate knowledge of pictorial and multi-view drawings (e.g., 

orthographic projection, isometric, oblique, perspective) using proper techniques.  

3. T/E 2.1 Identify tools and simple machines used for a specific purpose, e.g., 

ramp, wheel, pulley, lever. 

Required Background Knowledge          

For the students…  
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An understanding of the Engineering Design Process at the elementary level will 

facilitate their investigation of the soils and fossil dig. The basic steps are: 

1. Ask: What do I want to do? What is the problem? What have others done?  

2. Imagine: What could be some solutions? Brainstorm ideas. Pick one to start with 

that you think will work the best.  

3. Plan: Draw a diagram of your idea. Make lists of materials you will need to make 

it. Decide how it works. How will you test it?  

4. Create: Build a prototype. Test it. Talk about what works, what doesn©t, and what 

could work better.  

5. Improve: Talk about how you could improve your product. Draw new designs. 

Make your product the best it can be!  

For the teacher…  

There are pictures provided at the end of this lesson that show many common tools 

used in digging for fossils. They are common household items.  

Essential Questions            

1. Can students explain the purpose for each part of their tool?  

2. Can students diagram their portion of the fossil dig on the worksheet?  

Introduction / Motivation           

Fossils represent once-living things that inhabited the earth many years ago. Show 

students the example pictures provided at the end of this lesson. Tell the students they 

will be digging for fossils, but that they must first make a tool to do so.  

Procedure             

Part 1 – Build a Tool 

1. Show the students the pictures provided at the end of this lesson. They are 

common tool used in digging for fossils.  

2. Explain to the students that they will be conducting their own fossil dig, but that 

they must make their own tool or set of tools.   
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3. Pass out the materials and be sure that the students follow the basic steps of the 

engineering design process, filling out the provided materials worksheet. There is 

extra space provided on the worksheet for the students to add extra materials.  

 

Part 2 – Fossil Dig  

Note: This lesson requires substantial preparation, both with materials and in teaching 

the students.  

1. Prepare all materials beforehand, and set them out unmixed in plastic containers 

or bags.  

2. Introduce the students to fossils. Include all required background knowledge and 

vocabulary.  

3. Introduce the concept of systematic investigation of an area of soil dividing the 

area into squares in a grid. Cut the food model of the earth’s layers into equal 

squares and distribute one to each student, along with the Grid worksheet.  

4. Each student places his or her square on a paper plate and carefully picks it 

apart using their tool(s), making sure to record where each “fossil” was found in 

their square on the “Grid” worksheet. All parts of their square are grouped by 

type on their plate, for example, all animal crackers together.  

5. After digging apart their squares, students then count how many of each type of 

material is on their plate.  

6. Students construct a class bar graph on a large laminated poster board grid, 

whiteboard, or chalkboard.  

7. Students analyze the graph to see if all the squares were the same or different.  

8. The class discusses how this procedure is used by scientists to systematically 

study a plot of soil.  

9. The students eat their square and cleanup.  

Materials             
 
Materials per class Amount Location 
Large food container, 
preferably transparent, 
wide and deep, such as a 
large Tupperware 

One  Kitchen stores 
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container or baking dish 
A variety of crushed 
cookies, all of different 
color (i.e. Oreo, chocolate 
chip, colored sugar 
cookies, oatmeal cookies,  
peanut butter cookies 

Between 1 and 2 cups 
of each variety of 
crushed cookie 

Food stores, preparation required 

Cake mix 1 – 2 kinds Food stores, preparation required 
A variety of animal shaped 
cookies, crackers, 
candies, i.e. animal 
crackers, teddy grahams, 
Swedish fish, gummy 
worms, gummy bears, 
other animal/insect shaped 
gummy, cookie, cracker 

5 to 10 pieces per type 
of cracker, cookie, 
candy 

Food stores 

Pre-made transparent 
Jello shape, with mostly 
fish shaped crackers, 
cookies, candies in it – feel 
free to put in other animals 
as well 

One, about 5” 
square/round, and 
approximately 2” deep 

Food stores, preparation required 

Large laminated grid 
sheet, whiteboard with grid 
drawn on it, or chalkboard 
with grid drawn on it  

One Office supply stores, school supply  

 

Materials per 
student 

Amount Location 

Popsicle sticks Several School supply 
Toothpicks 2 – 3  Food stores  
Straws 1 – 2  Food stores 
Plastic Cutlery 2 – 3  Food stores 
Tape Undefined Office supply stores 
Paper plates  1  School supply  
Napkins  2 – 3 School supply 
Materials worksheet One PIEE 
Grid worksheet  One PIEE  

Vocabulary with Definitions          
1. Extinct – Describes a species that is no longer living or existing, such as the 

many species of dinosaurs.  

2. Fossil – A remnant or trace of an organism of a past geologic age, such as a 

skeleton or leaf imprint, embedded and preserved in the earth©s crust.  

3. Grid – A pattern of regularly spaced crisscrossing lines that form squares, like on 

a map.  
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4. Organism – A living thing; an organism can be any individual form of life, such as 

a plant, animal, insect, bacteria, or fungus.     

5. Species – One type of living thing, grouped by similar attributes and assigned a 

common name, such as a horse, dog, cat, or human.  

6. Layers – A flat part of something, such as a cake, that is different than the othe 

parts. In this lesson, layers refer to different types of food or soil, similar to the 

layers of the earth. Layers are determined by similar weight and texture. Over 

time, actual soft layers of soil are turned into rock and subsequently covered by 

other layers. The bones of once-living organisms can become trapped in the soft 

layers and then preserved once that layer is turned into rock.  

Assessment / Evaluation of Students         
1. Did the students make an effective tool? (Did the tool break? Did it help the 

student to pick apart the layers?) 

2. Did the students complete the “Materials” worksheet?  

3. Did the students clearly label the parts of their square on the “Grid” worksheet?  

Lesson Extensions           
1. Inedible Fossil Dig: Soil and natural materials may be used as substitutes for the 

food products, to make an inedible version of the Fossil Dig. Common materials 

would be sand, dirt, gravel, sticks, leaves, rocks, and wood chips.  

Attachments            

1. “Fossil Grid” Worksheet 

2. “Fossil Tool Materials” Worksheet 

Troubleshooting Tips           
1. The food preparation for this lesson requires a significant amount of time. The 

edible fossil cake tends to bind well with cake mix rather than all cookies. 

Sprinkle the “fossils” into the mix and gently mix them in. This will make a “fossil 

dig” that can both be cut and taken apart easily by the students’ tools.  
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Safety Issues            
Be aware of student food allergies when choosing ingredients, as well as diabetics. For 

more information, visit the American Diabetes Association home page, 

http://www.diabetes.org/home.jsp, and the American Academy of Allergy Asthma and 

Immunology home page, http://www.aaaai.org/. There are many helpful links for 

educators.  

Additional Resources           
http://www.ucmp.berkeley.edu/help/timeform.html > helpful list of geologic time periods 

from the University of California Museum of Paleontology 
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Name: __________________________ Date: ______________ 
 

Fossil Grid 
Where did you find each fossil? Draw in each fossil that 

you found in your part of the grid.  
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Name: _____________________ Date: ____________ 
 

Fossil Tool Materials 
 
Material Will you 

use it? Why will you use it? 

Popsicle Stick   

Toothpicks   

Straws   

Tape   

Plastic Cutlery   
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Fossil Tools  

   
 

Ice Pick   Small Pick  Screwdrivers 
 
 

      
Small Chisel   Whisk Broom     Chip Brush 
 

  
Working Toothbrush   Drafting Brush 
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Dental Picks     Chisels 
 

 
Small Brush    Hammer and Heads 
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Figure 1: Bat Fossil 
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Figure 2: Cockroach Fossil 
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Figure 3: Fish Fossil 
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Figure 4: Leaf Fossil 

 



 Page 16 

Figure 5: Shark Fossil 
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Figure 6: Cicada Fossil 
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Figure 7: Fern Fossil 
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Figure 8: Gingko Fossil 
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Figure 9: Psittacosaurus (Chinese Dragon) Fossil 
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Figure 10: Shell  Fossils 
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Figure 11: Tur tle Fossil 

 
 


