
Description

Subject: Chemistry

Students learn how to create and test biodegradable forks. They use 
ingredients such as glycerin, agar agar, gelatin, and cornstarch to make 
plastics. They test various combinations of these ingredients to satisfy the 
different needs of their hypothetical clients. Students must complete an 
engineering design notebook, where they document their steps. This 
includes photos, descriptions, testing, improvements, etc.
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Purpose
Students will understand the impacts of plastics on Earth, learn the need for 
sustainable solutions, practice the engineering design process, and work 
collaboratively. Students will learn to work with valuable resources, 
understand design restraints and be able to quantify each plastics 
functionality.

2 feet of aluminum foil
Non-stick spray (Pam)
Tap Water
9 g (2 tsp.) Corn starch
12 g (3 tsp.) Unflavored gelatin
3 g Agar agar
Appx. 1 TB plasticizer (glycerin)
Heat-resistant, disposable cups
Plastic straws for mixing
Medicine dropper for measuring plasticizer
Teaspoon 1/4 cup measure

Supplies per group of students:
Materials/Resources



Process of Development

Student Involvement
Students work in groups to complete the assignments & projects. A time 
constraint requires teams to work together. The tasks involved in the project 
are not overly difficult, so it is easy for Type A students to delegate to 
students who are less motivated. Additionally, students are more likely to 
want to be involved in projects that are hands-on.

Students conduct the entire experiment on their own with the facilitation of 
the instructor. The instructor must provide the necessary materials and 
objectives, but students are largely independent. Check out this video a 
group made from the project: https://youtu.be/tCAvkpQ7IPs 

Learning Objectives

Students learn to think as business owners: What is the need? How can 
they fill it? How can they get feedback? In what ways can students test 
that their product solves the problem?
Students practice documentation of the engineering design process 
through the engineering design notebook (graded by their teacher).
Students learn the value of teamwork in a time-limited environment. 
Students become more comfortable working with people from diverse 
backgrounds and perspectives. Students practice confidence in 
leadership and delegation.

Next Generation Science Standards: PSA1.A; ETS1.B MS-PS1-2; MS-ETS1-4 HS- 
PS1-5; HS-ETS1-3
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Allow the students to have fun with it! STEM needs more young people 
interested in these fields. The goal of this project is not to drill students on 
content, but rather to draw awareness to the importance of sustainability and 
to hopefully inspire students to do something about it.

Reflections from Author


