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Summary 
 This lesson teaches students about the applicability of additive manufacturing with a 
focus in fused deposition modeling.  They will use a hand held FDM (hot glue gun) to create 
single-face molds of their own design to test with gelatin.  Students are then prompted to think 
like engineers and considered the pros and cons of their designs.   
 
After this lesson plan, students will understand: 

• Challenges faced with additive manufacturing, mainly Fused Deposition Modeling 
• Negative geometry needed for single-face molds 

 
 
Wisconsin Standards met:  ENG1.a.10.h, ENG1.a.12.h, and ENG4.c.6.h. 
 
Lesson Plan 
This lesson is divided between two sections and is designed to take course over two days.  Each 
section is designed to take 50 minutes but teachers may give more time if they feel it is 
appropriate.  The first lesson introduces additive manufacturing ideas along with the negative 
geometry needed to create single-face molds and lets students create their own molds.  The 
second section is designed to follow the first by one day.  It involves qualitatively checking the 
results from the mold and a guided discussion.   
 
 
Day 1 
Pre-requisites:  Students should have a basic knowledge of what additive manufacturing is and 
how it is useful, the general concept of molds. 
  

Activity 1: What is additive manufacturing/FDM?  What to consider when designing a 
single-face mold. 

Time recommended: (25 minutes) 
Materials:  None needed 
Instructions:  Begin by asking the students what they know about additive manufacturing, 

how it is done, methods, materials, and applications.  What are the advantages and 
disadvantages of Fused Deposition Modeling?  How is FDM in particular done?  
What is a single-face mold?  What are the advantages and disadvantages of a 
single-face mold?  What would a mold look like to create a box? A hemisphere? 
A pyramid?  What are some shapes that are and are not possible with a single face 
mold? 
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Activity 2:  Creating your own single-face mold with a hand held fused deposition 
modeler (hot glue gun).   

Time recommended: (35 minutes) 
Materials (per group of 3 students):   

• 2 disposable bake trays 
o One 3/4 full of ice 
o One with wax paper on the bottom 

• 1 Hot glue gun 
• 3 pairs of safety goggles  
• 1 disposable cup 
• 1 packet of gelatin mix 

Instructions:  Before activity begins, plug in one hot glue gun at each set up so they will 
be ready to use when the students need them.  Nest one baking tray with wax paper 
inside one with ice for each group set up.  This will create a cold air pocket in the 
upper tray along with a cold contact surface.  Give each student a pair of safety 
goggles; these must be worn while any of the hot glue guns are on.  Divide the 
students into groups of three.  The students must now work together to design a 
single-face mold to create their choice of geometry.  The design must be small 
enough to fit inside a disposable cup.  Students will then create this mold on the wax 
paper with the hot glue gun by treating it like a FDM head, depositing one layer of 
material (glue) at a time and waiting for it to harden.  The colder the ambient air 
temperature in the baking tray, the faster and more accurate this process will be.  
While the students are constructing their mold, the teacher will be preparing the 
gelatin mix according to the manufacturer’s instructions so that it is able to be poured 
as the groups are finishing their molds.  Once the groups are finished constructing 
their designs, they will place it at the bottom of a cup.  Liquid gelatin will then be 
poured into the cup, high enough to cover the mold.  The cup will be left to sit for a 
full 24 hours for the gelatin to cure. 

 
Day 2 

Activity 3:  Results of the single-face mold and internal discussion. 
Time recommended: (20 minutes) 
Materials (per group of 3 students):   

• 1 butter knife 
Instructions:  Begin by telling the students to remove the gelatin and the mold from the 

cup in one piece, a butter knife may be used to assist in this process as well as 
breaking the cup if applicable.  Then have students remove the cured gelatin from the 
molds, try to keep both the product (cured gelatin) and the mold intact during this 
process.  Have students compare their actual product to the one they originally 
designed for within their own group.  Have the groups talk amongst themselves for 
the remaining time about what they would do different next time and why.   

 
Activity 4:  Final discussion 
Time recommended: (40 minutes) 
Materials:  None needed 



Instructions:  Bring the groups back together in an area appropriate for an open 
discussion.  Have the students talk about what they did, why they did it, how it turned 
out, and what they would change for a second time.  Ask the students what they have 
learned from this experiment and how it is applicable in the field of engineering.   

  



Appendix: 
 
Additive Manufacturing:  The process in which raw material is formed into a product designed 
by Computer Aided Design systems by creating the product one layer at a time.   
 
Fused Deposition Modeler (FDM):  A type of additive manufacturing process.  Plastic wire is 

heated and the extruded through the FDM head.  The location of the head is computer 
guided.  One layer of plastic is made at a time from the bottom up.   

 
Negative Geometry:  The geometry needed to form an opposite shape.  For example, a cup is 

needed to make a cylinder.  A bowl is needed to make a hemisphere.  A spike to create a 
hole.   


