Program Title: VeggieMake 3D Printing Workshop
3D printing is all about prototyping and that is sometimes lost when students are creating valuable designs to
print. In this exercise, students are given a VeggieMake (a toy that turns produce into a cute character) – but the
pieces don’t attach to the produce. Therefore, students will have to design pins. This works well because it is an
easy project with minimal emotional investment plus the small pins are fast to print and students can make
changes quickly

Objectives

Location/Classroom
Notes
Recommended Age
Level
Background

Total Time
Other Resources

Activity
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Learn basic principles of 3D printing and design
Apply design skills to create VeggieMake pins
Understand the principles of iterative design and use prototyping for improvements
Precisely measure (optional – see below)
Integrate creative thought with design skills to create a new VeggieMake piece
(optional – see below)
This activity can be done in a regular classroom. You will need access to one or more 3D
printers. We recommend using a projector for the initial introduction of the 3D printing
software.
-

Grade 8 - 12
3D printing technology is best used for prototyping ideas but we have observed that
many students want to design the perfect piece for a 3D printing. We’ve designed an
exercise that is fun but reinforces the idea that ‘failing fast’ works to improve your ideas.
2+ hours if done in one session and include optional activities. Portions could be done
on different days so less class time is needed and breaks are shown in the activity
descriptions.
We recommend knowing your 3D printer well so may need to refer to manuals or
videos.

Main
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Activity Title
Activity Time
Activity Type

Activity Introduction

Materials

Preparation and
Safety

What to Do
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Design and re-design pins
1 hour
Small group activity
Introduce the idea of iterative design and prototyping. Although it is tempting to ‘just do
it once’, it is difficult to accomplish your best work on the first try. Design, like learning,
requires use to re-work our ideas. It is important for teachers to provide feedback to
students throughout the process.
The VeggieMake encourages students to use ugly fruit and vegetables.
VeggieMake parts (no pins) for each pair or group of 3 students
Ugly fruit and vegetables for each pair or group of 3 students
Computer for each pair or group of 3 students
Access to TinkerCad (tinkercad.com)
Slicing software for designs
3D printer with filament
Pen and paper for brainstorming ideas
Create a class account on tinkercad.com (one log in used by all)
Be able to use 3D printer comfortably (print several designs for yourself first)
• Have one person from each pair (or group of 3) choose an ugly fruit for their
creation
• Hand out one set of VeggieMake parts to each pair (or group of 3) and ask them to
start making creatures. They will quickly determine that they can’t attach the pieces.
• Explain that each group will need to design a pin that will attach the pieces to the
produce.
• (If don’t do the measure extension) Explain that the holes are designed to be 4 mm x 4
mm but due to imperfections with 3D printing , there will be variation in the hole size.
• Have the students draw ideas for a pin. Encourage them to do more than one type.
Depending on the age group, insist that the pen and paper design include
measurements.
• Introduce TinkerCad:
o Can have students work through the tutorials available
o Shortcut: 1. show the students how to drag and drop a square and then
change dimensions. 2. Add a triangle and group it with the square to make a
‘house’. 3. Can add a hole to create a door in your house.
• Students start creating!
• As students finish their designs, they download them as STL files.
• Explain how to slice the designs so they are ready for 3D printing. This is a good time
to discuss how 3D printing is a layering technology. (If you need to save time, you
can do the introduction of 3D printing before Tinkercad and have all the slicing done
by teacher.) The first designs should be sliced at 300 nm (coarse) to make printing
faster.
• Print first version of student designs. Only do one pin until the students have shown
that their design works in more than one VeggieMake piece. These prints should be
fast (less than 4 min) but it is a good time to break if needed.
• Students try out their design and make changes if needed. Encourage them to keep
optimizing their design.
• Once students know their pins will work in more than one VeggieMake piece (to
account for 3D printing variability of holes), they can print 8 copies at a finer slicing
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Key Questions
Extensions

Extension Activity
Activity Title
Activity Time
Activity Type
Activity Introduction

Materials

(200 mm works well). This is also a good place to break and provide the set of pins to
students at a later time.
Note: give students a chance to watch the 3D printing of their work.
• How does 3D printing work?
• Why didn’t my design work on the first try?
We have one extension before the activity and one after (see below)

Measure Extension (pre-activity)
Measure the holes in the VeggieMake pieces
15 min
Small group activity
The students can help determine the parameters of the pin design. Have each group
measure the openings of 2+ VeggieMake pieces and this should show variability across
groups and pieces.
Digital calipers
VeggieMake parts (no pins) for each pair or group of 3 students
Pen and paper for recording measurements

Preparation and
Safety
Explain that they need to determine the hole opening for their pins.
Demonstrate for the students how digital calipers work.
Provide calipers for each group or have students share. If there aren’t enough
calipers, some groups can start brainstorming ideas for pin design while other
students measure.
• Collect the measurements from each group and draw on the board. There should be
variability (these numbers can be used in math and statistics discussions too)
• Have a discussion about how variability can impact design. You need to pins to be
small enough to fit in the hole but also tight enough that the pieces won’t fall out.
• The class can determine a starting size for pins or you can leave it up to the group.
• Where does the variability come from?
• Does it matter if there is variability?
Use the measurement numbers to discuss precision and accuracy.
•
•
•
What to Do

Key Questions
Extensions

Extension Activity
Activity Title
Activity Time
Activity Type
Activity Introduction

Materials

Preparation and
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Creation Extension (post-activity)
Create a new VeggieMake piece
15 min +
Small group activity
At this stage, students have designed successful pins and learned the highs and lows of
3D printing prototypes. It is time to let out some more creativity!
1 computer for each pair or group of 3 students
Access to TinkerCad (tinkercad.com)
Slicing software for designs
3D printer with filament
Pen and paper for brainstorming ideas
Create a class account on tinkercad.com
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Safety

What to Do

Be able to use 3D printer comfortably (print several designs for yourself first)
• After students have put together their creature using their pins, they can start to
design another accessory (e.g. hat, mustache, cape, etc.)
• Students draw out their ideas on paper, highlighting areas that may be hard to
design on the computer. This will allow them to see if their predictions hold true.
• Students design on tinkercad.com
• As students finish their designs, they download them as STL files and then slice at
300 nm (coarse)
• Print first version and let students adapt their design.
• Once students are happy with it, slice at medium (200 nm) and make copies to share
with the class.

Key Questions
Extensions

Classroom Program Guide

Continue to 3D design for other projects, including art or re-creating historical or
scientific objects.
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