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Lesson 1

Laser Cutting and LaserBox

Learning Objectives
Students will:
1. learn about the working principle and applications of laser cutting;
2. learn about LaserBox;
3. be able to use the Bring Sketch to Life feature to create a mysterious creature;
4. improve the projects from the aspects of art, creative writing and biology.

Preparation
1. Engraving materials: 3mm basswood sheets
2. Markers
3. LaserBox

Session 1 Laser Cutting
During this session, briefly introduce lasers, how laser cutting works and how to use
LaserBox.

1) What is a laser?
Following nuclear power, semiconductors and computers, the laser is one of the
most significant technological advances of the 20th century. People usually call lasers
"the fastest knives", "the most accurate rulers", and "the brightest light". The word
"laser" actually stands for Light Amplification by Stimulated Emission of Radiation,
which means light gets amplified based on the stimulated emission of radiation. The
full name already addresses how to make a laser.

2）How does laser cutting work?
Light is produced when the electrons in atoms soak up energy and become
stimulated. The stimulated electrons move from a lower-energy orbit to a
higher-energy orbit, and when they return to the lower-energy orbit, the electrons
emit photons. The laser is a highly focused and highly amplified light. Ordinary light,
like that emitted by a light bulb, comprises multiple wavelengths and goes in
numerous directions, while laser light contains only one wavelength and goes in one
clearly defined direction. That's why the laser light is so powerful.

Ordinary Light & Laser Light

So, how does laser cutting work? A magnifying lens could concentrate the sunlight to
ignite a leaf. Laser cutting works in a similar way. A laser tube is powered to emit a
highly-parallel light beam which a beam bender bounces to a laser head. Then the
focus lens on the laser head turns the laser beam into a concentrated spot which

could go to such a high temperature that the object it contacts gets sublimated into
gas in a flash. Then a kerf is left on the object and that's how laser cutting works.

Laser Head & Focus Lens (Source: https://laser.ofweek.com/2016-09/ART-240015-11000-30039408.html)

3）What can laser cutting do?
In 1917, Albert Einstein, the known American physicist, found about the principles of
laser. However, the laser was not invented until 1960 by Theodore Maiman at Hughes
Research Laboratory in California. It was the first ruby laser. Since then the laser
science and technology has developed in a rapid pace. Lasers are mostly used in
communication, ranging, radar, cutting, weapons, records, corrective eye surgery,
cosmetic surgery, scanners, and mosquito dispellers.

A laser cutter could cut or etch almost all materials except metal, like cardboard,
plywood, acrylic, leather and cloth. We can use laser cutters and these materials to
make fancy handicrafts.

Crafty Uses for a Laser Cutter

Session 2 LaserBox
You need to give a brief introduction to LaserBox.

Hardware Features
◆ Shell: Black and white
◆ Connectivity: Connect to computers via Wi-Fi, USB, or Ethernet
◆ 3D engraving: Able to do 3D engraving on wood boards to produce relief
engraving effect.
◆ In-depth engraving: Maximum thickness for wood boards is 15mm.

◆ Safety: The laser head stops moving and emitting lasers the moment you open
the lid. This feature ensures your safety and helps prevent accidents from
happening.
◆ Black honeycomb panel: Its surface has gone through special processing which
avoids color change caused by lasers burns.
◆ Slide-out tray: Placed under the honeycomb panel, the slide-out tray is used to
collect chippings and residues falling through the honeycomb panel interstices.
◆ All-in-one button: There is only one control button on the top of the machine. It
can be used to start, pause and cancel tasks.
◆ Smoke purifier: The smart smoke purifier purifies the smoke produced during
the processing cycle, and exhausts the purified outcome.
◆ Erasable drawing board: Each wood board is filmed with a layer of sticker paper,
and you can draw on the board and use the device to laser cut what you draw.
When you finish drawing on the material which is labelled with a circular
barcode, put the material in the device and press the button on the device. As
soon as you press the button, the device will start to work, cut along the outline,
engrave the details drawn in black, and cut out the details drawn in red. In this
case, you don't need the software to run the machine.

Software Features
◆ Visual operation: The main interface displays what's happening in the working
platform of the laser cutter, allowing you to get a preview of your design on the
material. You can insert your design with the software, position it with your
mouse or finger exactly where you want, and leave the device to do the cutting
and engraving.
◆ Material recognition: The LaserBox can recognize the types and thickness of
materials via the circular barcodes labelled on the materials. The laser
parameters, including focus, speed, and power, are automatically configured
according to the material information gathered by the laser cutter.

◆ Image Extraction: You can extract designs drawn on a sheet of white paper using
the machine and its companion software. The Marquee tool allows you to get
your signature engraved on your DIY project and to extract the pattern on
physical objects.
◆ Filters: The software provides three filters and is able to process bitmap images,
so the machine can produce artworks in different styles.
◆ Time preview and real-time progress bar
◆ Path planning: Before starting the cutting/engraving process, you can have a
preview of the cutting/engraving path via the software.
◆ You can manually configure based on images or patterns.
◆ LaserBox Learning Community: You can download images from the LaserBox
Learning Community, and import the designs to the software for further
creation.
◆ Material database: A material database has been incorporated into the software
and the laser parameters in the database have been determined. You can select
the material you're currently using from the database, and the software will
configure the best focus and cutting settings.

Session 3 Draw and Create Marathon
You can start the session by saying " The Bring Sketch to Life feature of LaserBox
allows us to have materials cut and engraved even when we don't have access to the
internet or use the laserbox software. Now let's create with LaserBox."

In this session, students will work in groups of three. Each group is going to draw a
"creature". You need to prepare some sheets of paper and fold each into thirds
beforehand. Then hand out the sheets of folded paper (each group gets one sheet),
and have students follow the instructions below (Student A, B and C represent the
three students from each group):
Student A: Draw the head of the creature within 1 minute, and fold the paper to

cover most of the head before passing the paper to Student B. Don’t completely
cover the head as Student B needs hints of where to continue the drawing.

Student B: Draw the body within 1 minute. Don’t unfold the paper or peek what
has been drawn. When you finish the body part, fold the paper and pass it to
Student C.

Student C: Draw the bottom within 1 minute and unfold the paper when you
finish. Then it's time to witness what creature your group creates.

Have students replicate the creatures on the basswood sheets, and outline the
creature in black and draw the details in either red or black. (Remind students that
the details in red will be cut and the ones in black will be engraved.)

Material:3mm basswood sheet

Place the finished drawing on the working platform of LaserBox, and press the Start
button, then the machine will cut the drawing.

The finished work is shown below:

Session 4 Share
When students complete their projects, have each group introduce their creature.
They can name their creatures and write stories based on it.

Session 5 Wrap-up
A laser tube is powered to emit a highly-parallel light beam which a beam bender
bounces to a laser head. The focus lens on the laser head later focuses the laser
beam into a spot which could go to such a high temperature that the object it
contacts gets sublimated into gas in a flash. That's how a kerf is left on a material and
how laser cutting works.

We can use the Bring Sketch to Life feature and a specified material to cut out or
engrave the pattern we draw on the material.

Session 6 Extension
When students finish the mysterious creatures, have them move on to the following
extension tasks:

From the aspect of art: Color the creature or decorate it with ornaments.

From the aspect of science: Define the mysterious creature by detailing its specie,
biological characteristics and living environment. Is it mammalian or amphibious?
Is it herbivorous or omnivorous?

From the aspect of creative writing: Create a tale for the creature. Does it have
any magic power? Is it a superhero in a comic?

Lesson 2

Polygon Collage

Learning Objectives
Students will:
1. learn teamwork from honeybees;
2. design their own motto and signature and work on engraved handwriting;
3. be able to use the Marquee tool in the laserbox software.
Preparation
1. LaserBox
2. Pre-cut hexagonal wood boards
3. Sheets of white paper
4. Find a spacious area in the classroom to let students build their hexagon collage
projects.
5. Paints, drawing pens, colored cards (optional)

Session 1 Lead-in

Show students the picture above and ask them: What shape is it?
Possible answer: It's a regular hexagon.
Dig deeper when you hear the correct answer from students, and ask them another
question, "Can you name out any animals whose house is made of regular

hexagons?"
Give instructions: "The answer is honeybees. Honeybees make regular hexagons in
their hives. A regular hexagon has six equal sides and six equal angles. Scientists were
amazed by the honeycomb structure and acknowledged honeybees as inspiring
architects. Moreover, honeybees are perfect in economizing—using the least amount
of resources (in their case, wax) while creating the largest storage room (beehives).
According to some research, regular hexagons could use the least amount of material
to create the largest space without leaving gaps in between. A honeycomb can be
home to hundreds of thousands of bees."

"Mathematicians found out that only equilateral triangles, squares and regular
hexagons can tessellate, i.e. fit together to build a flat surface without any gaps. The
regular hexagon is used in many fields, like mathematics, architectures, landscape
design and art, because it's stable and tightly-arranged and can create the largest
space with the least amount of resources."

Session 2 Show Examples
French architecture studio AtelierD created a Bee Pavilion. The creation of the
pavilion is a perfect combination of honeycomb structure and human imagination,
and a sign for human-insect harmony.

DUO, a twin-tower architecture in Singapore, is a project co-developed by Singapore
and Malaysia. Ole Scheeren is the designer of DUO. The building is symbolic of
co-existence and harmony among cities. Its honeycomb design is a symbol of the
symbiotic relationship between the two countries.

Session 3 In-class Task
Give instructions: "We can learn about teamwork from honeybees. Thousands of
honeybees work hard together to build their honeycomb. A class is to students as a
honeycomb is to honeybees."
Take out the hexagonal wood boards, and introduce the task: "During this session,
we need to write down our name or motto on the hexagons, then we'll use the
LaserBox to engrave the letters on the boards. The last step is to build our own

'honeycomb' with the engraved hexagons."

Session 4 Introduce New Knowledge
Introduce the Marquee tool.
"We need the Marquee tool to complete the task. First, we write down our signature
or motto on the paper. A reasonable arrangement of the words is highly necessary,
otherwise our signature or motto might not be completely shown on the hexagon.
After we finish our design, put the paper in the laser cutter, and open the laserbox
software. Create a new project in the software, and we can see what's happening in
the machine from the main interface. Click the Marquee

icon, then draw a

square around the design you made on the paper to highlight it, and adjust its size

before moving it to the hexagonal board displayed on the software interface."
Demonstrate
⚫

Hand out the hexagonal wood boards.

⚫

Write down your name or a motto on the paper.

⚫

Put the paper and the hexagonal wood board in the LaserBox.

⚫

Open the laserbox software, then click the Marquee

⚫

Press the Start button on the machine.

icon.

Independent Practice
⚫

Have students work on their designs.

⚫

Use LaserBox to engrave students' drawings.

Session 5 Share
When the processing is complete, have students share their favorite motto or a
sentence to the class. At last, choose an area in the classroom to let students fit all
the hexagonal name/motto plates together.

Session 6 Wrap-up
"To conclude, we've learned about the honeycomb structure and its applications.
More importantly, we applied the structure to our 'home'. We're all like little bees,
contributing to our class together."

Session 7 Extension
You can not only engrave but also hollow out a polygonal wood board. Here shows
an example of hollow-out regular dodecahedron which is built with regular
pentagons. Put a light bulb in it to turn it into a customized lamp.

Shadow Lamp –Table version by formenmacher (Source: https://www.thingiverse.com/thing:2719955)

Lesson 3

3D Cities

Learning Objectives
Students will:
1. learn about the differences between wood boards and cardboard;
2. be able to apply the Bring Sketch to Life feature to their projects;
3. be able to use LaserBox.
Preparation
1. Engraving materials: 3.5mm cardboard sheets
2. Markers
3. LaserBox

Session 1 Lead-in
A challenge for students: Can you recognize the city by its picture? Look at the
pictures below, identify as many cities as possible and tell others how you manage to
identify them.

City: Mississauga (Canada)

City: Dubai (The United Arab Emirates)

City: New York City (United States of America)

Give students time to solve the challenge.
Give explanations: "Why can you recognize the city by a picture of it? Because given
above are the pictures of the landmarks, the most widely-known and recognizable
buildings of the cities. The impression of the landmarks helps you associate them

with the cities where they're located. So, the premise of solving the challenge is that
you have some knowledge of these buildings."
"A cultural landmark usually comes along with the development of a city. It's like a
city icon. A cultural landmark could be the tallest building in a city, for example, Ping
An Finance Centre in Shenzhen. However, in many cases, it's a building or a place
that possesses a special cultural significance for the city and the people living in it,
such as the Acropolis of Athens, the Flavian Amphitheater in Rome, the Forbidden
City in Beijing, the Statue of Liberty in New York City, etc. Architecture is a mirror of
the development of society, and as the famous architect I.M. Pei reckons,
architecture is a social art."

Session 2 Show Examples

Source: http://www.artsthread.com/p/nadinespencer

In 2011, Nadine Spencer from Nottingham Trent University exhibited her work, A
World of Yesterday's Tomorrows in the London Design Festival. Her piece is a fruit of
imagination, architecture design, laser-cutting techniques, and light. We can make
our own paper-cutting artwork, too, with the help of LaserBox.

Session 3 In-class Task
In this session, students will design and create a city. They can add all kinds of
elements they like to their projects, such as their favorite buildings, plants and

transportation elements. It doesn’t matter what kind of the city it will be, a future
city, a ghost town, a fun town, a floating city, etc. Encourage students to stretch their
imagination. However, remind them that they need to carefully arrange all the
elements. In the end, put students’ artworks together to build a megapolis!

Bring Sketch to Life
We can use the Bring Sketch to Life feature to make a paper-cutting
artwork. When we use this feature, the machine recognizes two colors, red
and black. When the outline is closed and drawn in black, LaserBox cuts
along the outline. As for the details, the ones in black will be engraved and
the ones in red will be cut. Please remember that the patterns drawn in red
will always be cut by LaserBox. So, choose the right color to draw your
image when using the Bring Sketch to Life feature.

In the previous lessons, we used wood boards as engraving materials, but this time
we're going to use cardboard.
Ask students: We're going to use a different material today. Can we set the same
laser parameters for different materials?
Possible answer: No. Different materials could have different thickness and texture,
which requires different laser parameters. For example, a wood board is harder than
a cardboard sheet.
Give explanations: "Wood boards and cardboard have different material properties,
so laser parameters like power and speed would be different. Compared with wood

boards, cardboard is more flammable, so you need to increase the speed but
decrease the power value to avoid damage to your craft caused by high power.
Possibilities brought by materials can vary. Cardboard is more flexible than wood
boards, making it an ideal material for crafts where folds and bends are needed.
However, wood boards could be your first choice when you're looking for materials
of more strength. In short, when learning about laser cutting, pay close attention to
the materials you use. A correct understanding of materials lays the basis for a
beautifully cut or engraved craft."
Demonstrate
⚫

Collect the architectural elements you want to use in the project;

⚫

Draw the outlines of buildings on the cardboard, and arrange the buildings
in a reasonable way;

⚫

Put the cardboard sheet in the machine;

⚫

Press the Start button;

⚫

Decorate the project.

Independent Practice
⚫

Have students work on their designs.

⚫

Use LaserBox to cut and engrave students' drawings.

Session 4 Share
Have students share their beautiful artworks after the processing is complete. Ask
them: What inspired you? What kind of buildings were used in your project? And
what's the meaning behind your buildings?

Session 5 Wrap-up
"In this lesson, we created a 3D city using LaserBox and adjusted laser parameters
based on the materials used in a project. Laser parameters, like power and speed,

could vary on the materials we use to make crafts."

Session 6 Extension
Chinese paper-cut is a visual art of traditional handicrafts. Here comes a home
activity for students: learn more about the Chinese paper-cut art, design a pattern
and accomplish the paper-cut piece.

Lesson 4

Tangram

Learning Objectives
Students will:
1. learn about tangrams;
2. be able to draw a tangram by inserting shapes;
3. be able to use tangram pieces to form animals, figures, letters, plants, etc.;
4. create a story based on the patterns formed with tangram pieces.
Preparation
1. Engraving materials: 3mm basswood sheets
2. LaserBox
3. Colored Markers

Session 1 Lead-in
You can start the lesson by describing the history and composition of the tangram.
The tangram, or qiqiaoban (in Chinese), is an educational toy originated from the
ancient China. However, historians still don't know exactly when they were invented.
Some believe that they were invented in Ming or Qing Dynasty (Mid-14th century to
early-20th century), while others argue the invention can be dated back to more than
a thousand years ago.
Qiqiaoban (referring to seven intriguing pieces in Chinese) consists of five isosceles
right triangles (two small, one medium, and two large ones), one square, and one
parallelogram. Amazingly, these seven pieces can make at least 1600 designs,
including numbers, English letters, human figures, animals, plants, buildings, etc.

Session 2 Draw a Tangram
Demonstrate how to draw a tangram in the laserbox software.
Step 1 Draw a 70mm*70mm square.

Step 2 Draw a diagonal line from the top left corner to the bottom right corner,
creating two triangles.

Step 3 Draw a line from the midpoint of the top side and stop at the midpoint of the
right side.

Step 4 Draw a line from the bottom left corner through the center of the first line and
stop at the second line you just drew.

Step 5 Start a line from the end point of the third line (the point where the second
line and third line meet), and draw it downward until it meets the diagonal line (the
first line).

Step 6 Again, start a line from the midpoint of the top side, but this line will be
vertical to the diagonal line. Stop when the line meets the diagonal line.

Session 3 In-class Task
Have students work in pairs and draw a tangram following the steps above. Process
students' tangrams with LaserBox when they finish drawing.
Demonstrate
⚫

Draw a tangram by following the instructions above.

⚫

Select "3mm basswood" in the software. (Alternatively, you can adjust
parameters based on the materials used in this session.)

⚫

Click the Start

⚫

Press the Start button on the laser cutter.

icon at the top right corner of the software.

You can name some shapes that can be formed with the tangram pieces when the
device cuts out students' tangrams. Then explain the rules of playing tangram. For
example, the seven pieces of a tangram must be all used when you make a design;
each piece has to have contact with at least one of the others, while no overlapping
lies between any of them. It's a fun task: make stories based on the tangram shapes.
You can start the task by telling one of your stories.
Encourage students to make tangram designs based on the story as it goes.
One day, Grandpa and Jane play tangrams under a peach tree. "Grandpa, let's tell a
story based on tangram foxes," said Jane. Grandpa then made two different foxes
with the tangram pieces. Seeing the foxes, Jane clapped and urged Grandpa to start
the story. Then the story of two foxes began:

Once upon a time, there were two foxes, Ginger and Amber. They were friends, they
played but also competed with each other every now and then. They got on until one
day the rivalry almost killed their friendship.
That day, they were resting under a willow before starting a brag battle about their
magic power.
"I can turn myself into a rabbit in just a blink. I bet you can't do that, " Amber
boasted.
"Of course I can!"
"I doubt that. Whatever, just watch," Amber changed into a rabbit the second she
finished.

"That's all?" mocked Ginger, "I can surely do much better than you do". Then he
turned himself into a dog.

Ginger looked and acted like a dog, showing his teeth and wagging his tail. "Oh, I like
rabbits. I'm going to catch you, then eat you up," he barked, throwing a fierce look at
Amber.

Ginger approached Amber, closer and closer. Scared, Amber kept backing away from
Ginger, her eyes wide open. Then an idea hit her: what if I climb up the willow?
Then a long hairy tail appeared but the rabbit ears disappeared. Amber turned
herself into a squirrel!

The squirrel Amber climbed up the tree as fast as lightning.
"Sly Ginger may change into a cat and climb up as well," Amber murmured, "but he's
not going to get me. I can jump between trees, he's never going to catch me."
Amber read Ginger's mind. Ginger did think about changing into a cat, but he also
expected that might be what amber had been expecting. "What can I do to scare
her?" Ginger thought to himself. "Oh, right! Why not swoop down to catch her?",
saying this, he turned into an eagle.

Ginger hovered above the willow, hunting for Amber. At the same time, Amber was
scanning for Ginger through the leaves and withies.
Round after round, hovering Ginger eventually found Amber.
Ginger screamed and swooped down to grab Amber.
Ginger's razor-sharp beak seemingly to pierce her any time, Amber was so scared
that her whole body was shivering.
"If I stay in a rock-hard shell, I'll survive his attack!" Amber assured herself.

Amber turned into a turtle and jumped into the river from the willow as soon as
Ginger stretched out his talons.

Amber crawled onto a stone in the middle of the river. She felt safe as she was well
camouflaged, looking like part of the stone. However, Ginger, after hovering and
scanning, still spot Amber. He then fired another shot, swooping down to Amber.
That was close! But Amber jumped into the water as fast as she can.
"If you jump in, you'll drown yourself," shouted Amber.
Unconvinced, Ginger said, "Let's see," then jumped into water.
He changed again. But this time he became a predator with a long body covered with
scales. His huge tail slapping the water, his toothy mouth wide open, Ginger changed
into a crocodile.

Amber kept diving towards the river bottom while Ginger was chasing after her.
Ginger bit Amber with his sharp teeth as soon as reaching her.
"Got you!", Ginger hissed through clenched teeth.
"No! Not yet, " shouted Amber. Then she started to shrink and turned into a goldfish.
Luckily, she escaped Ginger's jaw.

Amber hid herself among the water weeds. Wagging his giant tail, Ginger scanned
around for Amber. She knew Ginger wouldn't give up.
I should fly away, she thought.
Then she changed into a swan.

Ginger tried to catch Amber. Before he got her, she spread her wings and flew to the
sky.
Ginger saw Amber land on an island where there was a flock of swans looking for
food. Great. He was furious and starving. He was going to eat a swan even though
that wasn't Amber. Then he dived, sneakily approaching the flock.
Seeing Ginger getting closer and closer, Amber cried to warn other swans of danger.
The flock flew away when they heard Amber's cry. By the time Ginger reached the
island, the swans had all gone.
Surprisingly, his fury faded with the swans flying away farther and farther.
"Why are we playing this silly game?' mourned Ginger, "I don't want to see Amber
anymore."
He closed his eyes, leaving his body sink. All of a sudden, he had second thoughts.
Then he changed into a swan and flew to the sky.
Ginger flew as fast as he could to catch up with Amber and the flock. They were so
far away at first that he couldn't see or hear them. But he didn't give up, and kept on
flying to his last breath.

Every time he flapped his wings, he felt closer to Amber. Finally, he reached Amber.
"I want to quit this silly game!" cried Ginger. "Come back, back to our place, to the
willow."
Amber was just about to utter when something shot Ginger's right wing. He started
to fall.
A man was hunting swans! Amber flew to Ginger as fast as she could, put her left
wing under Ginger's right one, preventing him falling. They then escaped to a forest
together.
The hunter was still chasing after them.
"Just go," Ginger cried to Amber, "Save yourself, just go, go!"
"No, I won't go anywhere without you," sobbed Amber.
"Rooaaarrr!" A loud roar penetrated. Amber transformed herself to a lion, scaring
the hunter away.

In the end, Ginger and Amber changed back to foxes and went back to their willow.
They were as good as before and lived happily ever after.
"Have they played that game since then?" asked Jane.
"Yes, many times," Grandpa answered, "But they played very carefully and avoid
hurting each other."
"It's a fun story," said Jane, "Let's make another one!
Grandpa re-arranged the tangram pieces. Soon a design showed.

"Is it a story about people?" asked Jane.
"Yes," said Grandpa, "It's a story about an old man. He was tired and resting under a
willow."
"Like Grandpa, isn't he?" said Jane.
"Yes, like me," replied Grandpa.
Jane then arranged her tangram pieces, made a shape and put it beside Grandpa's.

"Is this a little girl?" asked Grandpa.
"Yes!" answered Jane. "She's like me, sitting beside her grandpa."
"Oh, I'm sure her grandpa is very happy," smiled Grandpa.
When you finish the story, have students work in pairs and task them with the
following activities: (There are four tasks listed below. You can assign any of them to
students based on the session plan.)
1. Use your tangram pieces to form the shapes mentioned in the story.
2. Color your tangram.
3. Stretch your imagination and use the tangram to make designs, such as
figures, letters, animals, people and buildings.
4. Write a story based on the shapes you make and share your story with the
class.

Session 4 Extension
Archimedes' Stomachion is a Greek mathematical puzzle similar to the tangram. You
can cut a square following the pattern below to make a Stomachion.

Strikingly, mathematicians who study combinations found that there are 17,152
solutions to the Stomachion. Similar to the tangram, the Stomachion pieces can be
used to make various shapes.
You can encourage students to make a Stomachion, solve the puzzle, and make
designs with its pieces.

Lesson 5

Cross Halving Joint

Learning Objectives
Students will:
1. learn about the history of the Great Sphinx of Giza;
2. be able to use laserbox to design and create a mysterious creature.
Preparation
1. Pens
2. Pictures of different animals
3. Engraving materials: 3mm basswood sheets
4. LaserBox

Session 1 Lead-in
Story 1 Sphinx
To start this lesson, you can play videos about sphinxes, or have students gather
information on sphinxes and discuss what they find. A sphinx was a mythical creature.
In the Greek folklore, the sphinx was a female monster with the head of a woman,
the body of a lion, the wings of an eagle and the tail of a serpent. In the mythology,
she was notorious for her cunning and cruelty and she killed and ate all those who
failed to solve her riddles.

By Marie-Lan Nguyen

Unlike the Greek sphinx, the Egyptian sphinx was a male monster that was believed
to be a figure of mercy with mighty power. However, either in the Greek or Egyptian
mythologies, sphinxes were usually placed outside temples as guards.

If students show interest in sphinxes, you can share the links below with them:
1) https://youtu.be/q3PyWBdKOJs
2) https://youtu.be/-zAaITf65pI
3) https://youtu.be/FcgL0Is-pVU
Story 2 Coco
Alternatively, you can start the lesson by bringing up the animal characters in the film
Coco and show students some pictures of the characters.
Story 3 Fantastic Beasts and Where to Find Them
Collect some pictures of the animal characters in the film Fantastic Beasts and Where
to Find them, and show students the pictures to start the lesson.

Session 2 Explain New Concept
In this session, students are going to use the LaserBox to make a mysterious creature.
However, before letting them take up the task, introduce a special structure, Cross
Halving Joint.

Example:

Dimension design:

"When you design a cross halving joint, pay attention to the dimensions of the slots.
Shown above is a sketch design for a project made with 3mm basswood sheets. You
have to take the thickness of the material into consideration. Given that the
thickness is 3mm, the slots should be 3mm wide, otherwise the two parts may not
be slotted properly. When it comes to the length of slots, you need to consider the
slots as a whole. Assuming that component A and component B have the same

length of 20mm: If A's slot is 12mm long leaving a unslotted part with an 8mm length,
B's slot should be 8mm long; then the length of B's unslotted part is the same as that
of A's slot. In this way, A and B can slot together properly, and the final piece can
stand steadily. There are other methods to design slots and what's mentioned above
is just one of the commonly-adopted methods. You can adjust the dimensions based
on your design."
Example design: Strange Creature

You can get the parts cut beforehand and provide them to students as an example.

Session 3 In-class Task
It's time for students to create their mysterious creatures. Encourage them to use the
cross halving joints to make the creature’s head, body, limbs, wings, horns or tail. If
time permits, students could also make the eyes, nose, mouth or other details. They
can make key chains, ornaments or other projects using the cross halving joints.
You can provide them with some pictures of animals for reference, or have them
search online. They need to design and draw the creature, then extract their designs
with the laserbox software. To make the slots on the boards, they need to insert
rectangles to the design in the software.

Demonstrate
•

Draw the parts of the creature (Remind students to draw the creature in
proportion, otherwise it could be difficult to put the parts together.)

•

Place the sketch design into the LaserBox and use the Marquee tool to
import the design;

•

Insert rectangles to the extracted image in the software and the
rectangles will be cut into slots later;

•

Use LaserBox to cut out the parts;

•

Slot the laser-cut parts together.

Independent Practice
•

Have students work on their designs.

•

Use LaserBox to cut and engrave students’ drawings.

Session 4 Extension
Task students with the following extension activities when they complete the
mysterious creatures:

From the aspect of art: Color the creature and decorate it with ornaments.
From the aspect of history: Collect information about sphinxes and how it differs
in the cultures of ancient Egyptian, Roman, Greek and Asian cultures.
From the aspect of biology: Define the mysterious creature by detailing its specie,
biological characteristics and living environment. Is it mammalian or amphibious?
Is it herbivorous or omnivorous?
From the aspect of creative writing: Write a fiction for your creature. Does it
have any magic power? Is it a superhero in a comic?

Lesson 6

Base Supporting Structure

Learning Objectives:
Students will:
1. learn about what a base supporting structure is;
2. learn to design slots;
3. master the uses of LaserBox.

Preparation:
1. Engraving materials: 3mm basswood sheets
2. Wood glue
3. LaserBox

Session 1 Lead-in
Write the following questions down on the blackboard. Have student brainstorm
about the answers. The solution could be anything so long as it solves the problem.
Encourage students to come up with solutions as many as possible.
1. How can you make a flat or round object stand up?
2. How can you balance the object?

Invite students to share their ideas.
Show the following pictures to students:

Give students hints: "What I showed you are just some possible solutions. Do you
notice what they share in common? "
Possible answer: "They all have a pedestal."
Give explanations: "Right, they all have a pedestal. The pedestal makes a flat or
round object stand up and keeps an object steady by expanding the base of support
(BOS). The object can stay balanced as long as the center of gravity remains within
the BOS area."
This structure is considered a base supporting structure. By adding a pedestal, we
can easily make a flat or round object stay balanced just as shown in the pictures.

Source: Christmas Tournaments Awards / Plaque / Trophy - Laser Cut 0.20 in Clear Acrylic and a 3D Printed Base by joseanes

Session 2 Show Examples
Ask students: "Can you think of any objects that have a base supporting structure in
real life?"
Encourage students to share their thoughts.
After that, show students the following examples:

Session 3 In-class Task

Explain the Task
In this lesson, students are going to design a base supporting structure.

Ask students: "Take a look at this cow-shaped decoration. Do you notice its feet and
the two slots in the pedestal? Anything special?" (You can show them the
decoration.)
Explain to students: "The cow's feet perfectly fit into the slots so that the cow can
stand still on the pedestal."
Use a ruler to measure the feet and the two slots. Record the measurements and
make a comparison.

Tell students: "The length of the bulging ends at the bottom of the decoration should
be the same as that of the slots; and the width of the slots should equal the wood
thickness. Only in this way can the decoration perfectly fits into the slots. A wrong
dimension will lead to the instability of the standing decoration."
Ask Students Questions
1. The size of the bulging ends needs to be (A. the same as B. not the same as)
the slots in the pedestal.
2. The length of the bulging ends at the bottom of the cow

the slots. (A.

equals B. are longer than C. is shorter than）
3. The width of slots equals the_____ (A. wood thickness B. random).

Introduce the Task
"Today's task is to learn how to make chess pieces with a base supporting structure.
Let's take a look at what our chess pieces should look like."

Get some chess pieces samples ready before the class begins and invite some
students to take a closer look at them. Or you can give each group a chess piece.
Ask students: "Who would like to talk about what you saw? How can we use the laser
cutter to make a chess piece like this? "

Possible answer: "The body of the chess piece has a cross halving joint which gives it
a 3D form. At the bottom of the chess piece is a base supporting structure, which
helps balance the chess piece. The three pieces of wood sheets are tightly
interlocked together so that the chess piece doesn't fall apart."

Tell students: "Yes, the chess piece includes a cross halving joint and a base
supporting structure. We can use a ruler to measure the slots to ensure the
dimensions are correct.”

Show students the chess piece sample:

Summarize: "What are the dimensions of the slots on the pedestal? Think about this
question. The length of the slots equals that of the bulging ends and the width of the
slot is the same as the wood thickness."
Introduce the task to students: "Today's lesson is about using the laser cutter to
make a base supporting structure. I will send some LQ files to your computers. Use
these files to draw a pedestal. First, import the files to the drawing software. Then
use the round and rectangle tools to draw a pedestal. Make sure your pedestal has a

proper size." (Since the pedestals of all the chess pieces have the same size so
students only need to draw one pedestal.)

Demonstrate
⚫

Import the LQ file.

⚫

Draw the bulging ends and slots. Align the round wood sheet with the
bulging ends at the bottom of the chess piece and design the slots.

⚫

Use LaserBox to cut the wood sheet.

⚫

Slot the laser-cut parts together.

Independent Practice:
⚫

Let students improve their drawings.

⚫

Use LaserBox to cut or engrave students' drawings.

Tip:
Let students, if possible, use their own digital resources to draw the slots
and bulging ends.

Session 4 Share
After the project is complete, let students test the DIY chess piece. If possible, let
students take the chess pieces back home. If students use their own materials to
create projects, invite them to share their projects with the class.

Session 5 Wrap-up
Conclude today's lesson: "In this lesson, we made chess pieces with LaserBox. Each
chess piece uses a base supporting structure so that it doesn't fall apart and stands
still."

Session 6 Extension
A base supporting structure is quite common in our everyday life. Anything with a
stand or a pedestal can be considered as using a base supporting structure. For
instance, a desktop computer always comes with a stand so we can say it has a base
supporting structure. Encourage students to design a stool or create their own
project using a base supporting structure.

Source: Christmas holidays scene for LASER cutting by DrAndrewThomas

Lesson 7

Layering Structure

Learning Objectives
Students will:
1. learn about what a layering structure is.
2. learn to design wood stamps.

Preparation:
1. Engraving material: 3mm basswood sheets
2. A4 paper
3. Wood glue
4. LaserBox

Session 1 Lead-in
Ask students: " How many times do you think you can fold a piece of A4 paper in half?
And have you ever thought about why? Take the A4 paper and try folding it in half to
figure out."
Have students give it a try.
Possible answer: 6 times.
Give explanations: "Each time the paper is folded, the thickness goes up by 2 times.
Therefore, when we fold the paper in half 6 times, we may find it hard to give it
another fold. You might want to use a tool to help fold the paper. However, the paper
itself is not strong enough to withstand another fold so the paper will be torn under
that condition."

Ask students: "Let's suppose one piece of paper is 0.1mm thick and we fold it in half
6 times. Then what is the thickness of the paper?"
Have students answer the question.
Explain to students: "If we fold a piece of paper 6 times, then the paper will be as
thick as 64 pieces of paper (0.1*2*2*2*2*2*2=6.4mm). Each time the paper is folded,
the thickness goes up by 2 times. But what if we pile pieces of paper, instead of
keeping folding the same piece of paper in half? By piling paper, we can turn pieces
of thin paper into a whole sheet of thick paper. "
The method also applies to our laser cutting projects. By piling the engraved pieces,
we can create densely layered artworks that take on a 3D form.

Session 2 Show Examples

Some designers use laser cutters to create layered wood sculptures. They sketch
different images into multiple sheets of wood and then layer these sheets to create
beautiful artworks. One single sheet of wood might look unattractive but when

sheets of wood are piled, they come out as an artwork that is densely layered and
gorgeous.

Session 3 In-class Task
Today's lesson teaches students how to design a stamp. Using what's learned in
Lesson 6 (a base supporting structure) and a layering structure, we can create a
beautiful wood stamp that is fully dimensional.

Expert tip:
When we are making a laser engraving project, we use a layering structure
mainly for three reasons: 1) A layering structure can give you the desired
thickness when sometimes the material itself is not thick enough. 2) A laser
cutter always has a maximum thickness limitation. When the thickness of
materials exceeds the limitation, the laser cutter can hardly produce a good
outcome. This is when we can resort to a layering structure. 3) We use a
layering structure to design different layers to establish a hierarchy and add
visual interest.

Review what's done previously: "In the last lesson, we've learned about designing a
base supporting structure. With the LQ file I gave to you, you can design a pedestal
for the chess piece."
Get all the LQ files situated before the class so that you can maximize the class time
by sending them to students. If students want to make stamps of their own style, let
them use the software's built-in settings to design structural parts as they would like.
You have to make sure they use a layering structure in their stamps (this is what this
lesson is about)!
Ask students: "We've got almost all the materials necessary for making a wood stamp
but we missed one thing. What's that? Texts. The wood stamp needs texts, but how
do we engrave texts on the wood stamps correctly? Is there anything we need to pay
attention to?"
Possible answer: The drawing software has a Text

tool. We use the tool to write

words on the wood stamps. And we should pay extra attention to the direction of the
words."
Explain to students: "That's right. We use the Text tool in the software to write words
on the stamp. But there's one thing that needs attention: direction of the engraved
texts. When we hold a stamp facing us, the order of how the words read actually

goes in an opposite direction. As you can see, in the picture below, the direction of
the stamp is different from how we normally read. If we engrave words in a normal
direction, then what we get when we stamp will be a reverse order. "

Demonstrate
⚫

Import the digital resources that are needed for engraving a stamp
(Students can design the shapes using the software's built-in figure tools, so
long as the shape fits into the slots).

⚫

Draw slots in the pedestal of the stamp (just as what we did in Lesson 6).

⚫

Design a layering structure and images (students can adjust the thickness).

⚫

Import the alphabet.lq file.

⚫

Design texts and adjust their directions.

⚫

Use LaserBox to process the wood pieces.

⚫

Slot the laser-cut parts together and glue them in place.

Independent Practice
Ask students to work on their designs.
Use LaserBox to cut and engrave students' designs.

Session 4 Share
Ask students to share their designs with the class and explain the ideas behind their
projects: What words do you engrave? Is there any deeper meaning behind these
words?

Session 5 Wrap-up
Conclude the lesson: "In today's lesson, we applied a layering structure and LaserBox
to make a wood stamp. We learned one thing: a layering structure adds visual
interest and establishes a hierarchy in our projects."

Session 6 Extension
Layering structures are commonly seen in our everyday life, for instance, bricks walls.
Another example is ancient Egyptian pyramids. Try using a layering structure to build
a mini pyramid or you can use your imagination to create a unique project with a
layering structure.

Lesson 8

Box Structure

Learning Objectives
Students will:
1. learn about what a box structure is;
2. learn about finger joints;
3. master the uses of LaserBox.

Preparations:
1. Engraving materials: 3mm basswood sheets
2. Wood Glue
3. LaserBox

Session 1 Lead-in
Ask students: "When speaking of a cube, what's the first thing that pops up in your
mind? What is a cube used for?"
Invite two students to write down their answers on the blackboard and tell the rest
to think about the two questions as well.
Encourage students to share what they think.
Then give your explanations: "Well, a cube can make us think of so many things. The
most common cubes must be those packaging boxes. They take on square shapes
and have straightforward designs. A pen holder is also an item that takes on a cube
shape."

Session 2 Show Examples

A Delivery Box

Pen Holder

Cube Tissue Box

Cube-shaped designs are everywhere in our daily life. Next, walk students through
the following laser cut cube artworks.

Laser Cut Cube Artwork
Source: Boxes #2 by OBUQ

Give Spend Save Money Box
Source: Give Spend Save Money Box by Jonathan_K1906

Laser Cut Storage Box
Source：Boxes by OBUQ

Session 3 In-class Task
The aim of this lesson is to design a little box using LaserBox. In this lesson, students
will learn to make a new structure, Box Structure.

Ask students: "Take a close look at the laser cut projects I just showed you. Can you
identify one thing they have in common?"
Have students ponder the question.
Explain to students: "Do you notice? All these boxes have convex and concave parts
on their edges. In these boxes, a finger joint is applied."
In a finger joint, the concave part is called a socket and the convex part is called a
protruding pin. All the sides take on rectangular or square shapes.

Source: Customizable Box with Finger Joints by txoof

How should we design a finger joint in our laser cut project? During the process, we
need to make sure each protruding pin has a complementary socket that perfectly
matches it. The wood thickness is another factor we should consider. Take a

3mm-thicked wood sheet as an example. You need to make sure the protruding end
is 3mm long and the slot is 3mm thick. Using a finger joint can expand the contact
area to increase the force of friction. The larger the contact area is, the greater the
force of friction could be.

Demonstrate
⚫

Import the LQ file.

⚫

Use LaserBox to cut out the four sides of a box (students can be given time
to work on image designs of the four sides, cutting and engraving. Or the
teacher can do the cutting or engraving work for them.)

⚫

Take a close look at how the box is constructed and then make finger joints
for the bottom board.

Dimensions

Bottom Board Dimension (Show students in the end)

Remind students: "Among the files I just sent you, you can find a wood sheet with a
20mm wide protruding pin. So when designing a bottom board, you need to leave a
socket which is 20mm wide as well. Make sure the protruding pin perfectly fits into
the socket, otherwise it will be hard for you to slot the pieces together."

⚫

Use LaserBox to cut the shape.

⚫

Slot the laser-cut parts together and glue them in place.

Let students work on their designs (Guide students to use the Marquee tool to
design different images on the sides of the box).
Use LaserBox to cut and engrave students' designs.

Session 4 Share
Ask students to share their projects with the class and tell them to share the
behind-the-scene stories: What do you learn from this experience? Tell us why you
design your project in this way.

Session 5 Wrap-up
Conclude the lesson: "In today's lesson, we created a box by using LaserBox. We
used a finger joint to increase the force of friction between two wood sheets, making
the box more solid as whole. When designing a finger joint, we should make sure
that each protruding pin and its socket is perfectly matched."

Session 6 Extension
Cube-shaped objects can be found everywhere in our life. A pen holder is an example.
Try using a box structure to create a pen holder as you would like.

Lesson 9

Custom Coaster

Learning Objectives
Students will:
1. follow the design thinking process to design a "one & only" coaster for clients;
2. use LaserBox to engrave a coaster template.

Preparation:
1. Cups
2. Engraving materials: 3mm basswood sheets
3. LaserBox

Session 1 Lead-in
Tell students that they are going to play a role-playing game. They will act as the
designers working for the company "One & Only Coasters" and the teacher (you) will
be their client. Introduce the background: "Students, welcome to be part of "One &
Only Coasters". The motto of our company is simple: create one & only coasters.
Now let's take a look at the business of this company: it uses the tool, LaserBox, to
design custom coasters for clients.
Help students identify and define the problems. Act as a client and have students ask
you questions. These questions should center on what the client wants and likes. For
example: The client's (the teacher's) daughter will have her birthday next week. The
girl used to hate drinking water, but she changed her attitude due to a coaster later.
Unfortunately, the coaster was damaged so now the client wants to buy a new one
for her daughter as a birthday present. She wants the coaster to be functional and
pretty.

Ask students to write down the problems.

Session 2 Exploration
Have students ask you (you are the client from now on) some simple questions.
Sample questions:
Q1: What does your daughter usually do in her spare time? Could you tell us
more about her personality?
Q2: What cartoons does she like?
Q3: What's the color of her cup? What's the image on it?
Q4: What's her favorite color?
Q5: Does she have a favorite animal or plant?
……
Sample answers:
My daughter is an outgoing girl who smiles a lot;
She loves reading and jigsaw puzzles;
She loves The Lion King and Doraemon;
Pink and blue;
Her favorite animals are dogs and cats so she collects animal-like stickers;

Act as a client to answer students' questions. Remind students that they should try to
figure out what the client wants and take notes.

Here's the process.

Ask students to analyze the answers.

Example:
What features should the custom coaster have?
Which parts of these features are viable?
Which parts of these features are hardly possible for the moment?
With the tool you've got now, what kind of coaster can you make?

Session 3 Sketch Design
Motivate students to come up with more ideas and sketch their designs in
the first table below. Designers (students) should ask the client (the teacher)
whether the product fits his or her needs. Based on the feedback, narrow
designs to only one. Make improvements on this final idea.

Session 4 In-class Task
Work on the cutting and engraving part.

Demonstrate
⚫

Open the software laserbox. Draw a frame (rectangular, round, star or
whatever. Use the cup size as a reference) of the coaster in the software
and select the Cut command.

⚫

Put your sketch in the laser cutter and use the Marquee tool to turn the
sketch into a digital form. Select the Engrave command to process the
material. Tell students that they can apply a layering structure to add more
layers.

⚫

Drag the image you pick onto the frame and use the laser cutter to turn the
design into reality.

⚫

Slot the laser-cut parts together and glue them in place.

Examples:

Source: Laser cut coaster of the Madison skyline by Halcykon

Source: Coaster Holder by jasondabold

Independent Practice:
⚫

Have students improve their finished designs to ensure clear drawing lines;

⚫

Use the laserbox software for further processing;

⚫

Use LaserBox to cut and engrave students' designs.

Tip: When time permits, students can apply a layering structure in their designs if
they want.

Explain to students: "We learned about the layering structure in Lesson 7. In this
project, we can also use this structure to add more layers and interest to our
coaster." (It is recommended that no more than 4 layers be added.)

Source: Gear Coasters by eweinhoffer

Session 5 Improvements
Tell students to show the client product and collect their feedback (e.g. To what
extent does the product reflect what the client desires? Which feature is already
achieved and which parts are yet to achieve? Any suggestions?)

Session 6 Share
Motivate students to review the whole design thinking process. There are many ways
to demonstrate the process: PPT, animations, pictures...

Summarize this lesson. You can ask students what obstacles they encountered during
the process and how they solved the problems.
Quickly walk students through the design thinking process once again:
1. Empathize
2. Define
3. Ideate
4. Prototype
5. Test
Using this procedure, we manage to make a product.

Session 7 Extension
Assign an after-school task to students by telling them to play the role-playing game

with classmates. One acts as a client and the other acts as a designer. The client
wants a custom pen holder so the designer will follow the design thinking process to
create a custom pen holder for the client.

Lesson 10

Cam Mechanism

Learning Objectives
Students will:
1. learn about cam mechanisms;
2. design a simple cam mechanism.

Preparation:
1. A sample cam mechanism
2. Pre-cut box materials
3. Engraving materials: 3mm basswood sheets
4. Wood glue
5. LaserBox

Session 1 Lead-in
Showcase students how a sample cam mechanism works and invite them to try it out.
Ask students a question: "Do you know why the rod above the box keeps moving up
and down? "
Possible answer: "It's because when we turn the rod on the right-hand side, it will
lead to the rod on top of the box moving up and down."
Ask students another question: "Then why is the rod on the box moving up and down
and rotating at the same time while the rod on the right-hand side keeps circling?"
Give students time to think about this question.
Explain to students: "In this project, a transmission system is applied. So we need to
know what a transmission system is. A transmission system transmits power from
one part of a machine to another. All the components that make a machine or parts
of a machine move or rotate constitute a transmission system."

Session 2 Show Examples
Ask students: So can you think of any transmission systems in our daily life?
For instance, in a watch, gears are commonly used as a transmission system to drive
the minute and hour hands. This is a typical application of a transmission system.

Chain transmission systems are used in bicycles.

Transmission systems are quite common in our daily life. We hardly see how these
transmission systems work simply because they are often wrapped inside.

Session 3 Introduce Cam Mechanisms
Today's lesson is about a transmission system - Cam Mechanism.
A cam mechanism generally comprises three elements, a cam, a follower and a fixed
frame.
A cam is a component that gives a specific motion, by its rotation, to the follower. A
follower is a component which is in reciprocating or swinging motion. Cam
mechanisms are widely applied in automatic and semi-automatic machines.
There are three types of cam mechanisms: Plate Cam, Translating Cam and
Cylindrical Cam.
Plate Cam: The plate-shaped cam rotates to drive the follower to move in a specific
way. In the following picture, the cam is rotating off-center, instead of around the
central center.

Source: https://en.wikipedia.org/wiki/Cam#/media/File:Cam_Profile.JPG

Translating Cam: The motion of the follower changes in accordance with the shape
of the cam.

Source: http://www.360doc.com/content/16/0723/06/8862802_577696269.shtml

Cylindrical Cam: The follower moves in the groove of the cylinder.

Source: http://www.360doc.com/content/16/0723/06/8862802_577696269.shtml

How does a cam mechanism work?

From the diagram above, we can see how a cam pushes the follower.

Session 4 In Class Task
Introduce the task to students: "In the following 2 class periods, we're going to use
LaserBox to design a box including a cam mechanism that looks like the one I showed
you earlier. We will use a plate cam to drive the follower in this box. But before we
work on our design, we should know how the shape of cam mechanism influences
the movements patterns of the follower."

Tell students that they can try two different ways to design their plate cams, either an
eccentric circular cam or a triangle-shaped cam. Students can design an eccentric
circular cam which looks like the sample cam. The cam doesn't rotate around the
central center of the circle. Instead, the center of rotation is distant from the circle
center so the motion route of the follower doesn't follow a regular circle pattern. Of
course, students can create a triangle-shaped cam that drives the follower to rise
and fall. Have students work on the designs in groups. Give ready-made boxes to
students and tell them to add cam mechanisms to the boxes.

Demonstrate:
⚫

Showcase a sample cam mechanism

⚫

Explain the design concept

⚫

Analyze the motions of the cam mechanism

⚫

Build up structural parts

Materials necessary for making a simple cam mechanism:
Ready-made Box X1 (get this ready for students)
Circular wheel X1
Wood rod X 1
Controlling rod X1 (have students design this one by themselves)
Cam X 1 (have students design this one by themselves)

What students should focus on:
The shape and the position of the cam mechanism.

Session 5 Share
Ask students to show how their cam mechanisms work.

Session 6 Wrap-up
Summarize today's lesson: "In today's lesson, we used LaserBox to make a cam
mechanism. A cam mechanism comprises three elements, a cam, a follower and a
frame. The cam shape influences the motion style of the follower so we can try to
make different types of cams to see how they works.

Session 7 Extension
Have students explore other types of mechanic transmission systems and try to use
LaserBox to make a project by themselves.

Lesson 11

Campus Layout

Learning Objectives
Students will:
1. learn to make a 3D campus model;
2. master the uses of LaserBox.

Preparation
1. Engraving materials: 3mm basswood sheets
2. Wood glue
3. LaserBox

Session 1 Lead-in
Introduce the topic: "We spend pretty much time at school so you must know a lot
about it. Today, let's take a look at how a school separates its space for different uses.
Based on what you know, draw a layout plan of your school and mark the blocks.
Here's an example."

Source: Beaverton High School map by MB298

(https://upload.wikimedia.org/wikipedia/commons/e/ed/Beaverton_High_School_map.png)

Have students draw their site planning.

Explain to students: "From your drawings, I get it that you know pretty well about
your schools. A layout planning tells us how the parts of our school are arranged. In
most cases, a school has many blocks for different uses, such as teaching blocks,
administration blocks, playgrounds, etc. In teaching blocks, we take classes; in the
administration block, teachers are usually working there to deal with administrative
affairs; playgrounds are the places where we take exercise. All of these make up our
school."

Session 2 How to design a campus
Ask students a question: "What influence do you think the campus environment will
have on the educational experience?"

Tell students to have free discussions.

Give further explanations: The campus environment could influence our educational
experiences before we even notice. For instance, how are the buildings arranged?
How are the walkways designed? And the greens along the sides? The lighting and air
in classrooms? All of these might influence our experience in one way or another.
However, there is no design that could be 100% perfect. Is there anything that you
can improve in terms of the layout of your school? Could you come up with a
solution?"
Have students think about the question.
Summarize the problems that came from students and motivate them to brainstorm
about solutions.

Session 3 In-class Task
"In today's lesson, you're going to redesign your school based on what you've
learned to tackle these problems. You will work in groups and each group will be
assigned a different task. So each group will be responsible for one specific function
block."

Independent Practice
⚫

Pick a student to be the chief engineer. The chief engineer should be responsible
for the planning and layout of the whole school.

⚫

Classify the school space or buildings by functions. (require students to consider
how to arrange the transition space between blocks from the very first
beginning.)

⚫

Define the function space

⚫

Students work in groups

⚫

Work on designs

⚫

Assemble and decorate

⚫

Share and present

⚫

Projects compilation

Session 4 Blocks Division & Information Gathering
Have students design the blocks in groups. They need to collect evidence to justify
their designs.
What parts does a school campus include:
Teaching buildings
Playgrounds
Administration buildings
Basketball court
Walkways
Greens (The greens team communicates with other teams to let them leave room for
plants and gather their requirements.)
…

Session 5 Task Allocation & Making
Each group should have a project manager. Project managers should communicate
with each other to determine how transition space between blocks is arranged.
Other team members are responsible for the part that's assigned to them by the PM.
No specific requirement for project structures.
Note: We can draw the planning map and cut multiple sheets to quickly add more
layers to our buildings.
3D model - A layered-structure-based campus:

Session 6 Share
Ask students to present the projects to the class and articulate their design concepts,
for instance what factors they took into consideration.

Session 7 Wrap -up
Conclude the lesson: "In this lesson, we applied different structures to make a school
campus model. We need to take many things into consideration to ensure the layout
makes sense. A well-designed campus really matters a lot because it can enhance
your learning experience."

