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We are excited to share these products and resources with you as we 
all strive to engage more student learning through making.    
 
MackinMaker Gamified Kits are engaging, flexible, and easy to use in a variety of situations. Your kit includes 
a selection of products, corresponding challenge cards, and even two gamified ways to track your students’ 
progress—MackinMaker Gameboard and MackinMaker Bingo. The kit can be used in small groups, traditional 
classrooms, and libraries –even individually.  
 
In addition to the products included in the kit, we have recommended a list of “suggested making materials” that 
we have found may be helpful to have on hand while students complete challenges. This is just a suggested list, and 
none of the materials are required to complete any of the challenges. 
 
You can easily integrate the kit into your class, group, or content area by choosing the subject-aligned extended 
challenges or the maker categories. In fact, the last two pages of this overview guide include a Challenge Overview 
Matrix and a Standards and Subject Alignment Matrix based on the ISTE Standards. This will allow you to browse 
and choose the challenges for more targeted supplemental learning and practice. 
  
No matter where you choose to start, you’ll find your students digging in and engaging in their learning through the 
products and resources.

Getting Started 
It couldn’t be easier! Just follow these quick steps to launch students into making fast. 

Unbox your products and choose your 
MackinMaker Game. Will your students play 

MackinMaker Bingo and/or track their progress with 
the MackinMaker Gameboard? Use the “How to Use 
Our MackinMaker Games” section of this Overview 
Guide to set up the game(s) your students will play. 

Locate your challenge cards and pick your 
starting challenges. If you want to target 

specific content, use the Challenge Overview 	
Matrix and/or the Standards and Subject 	
Alignment Matrix (last pages of this guide) to 	
help choose where to start. 
 

Use the Quick Start and Materials sections, found on 
the back of each challenge card, to guide your setup.  

Start making with your students! These are 
open-ended making challenges that we hope will 

give your students space to pursue their interests. The 
importance lies in the process. If students need a bit more 
direction, look at Hints and Tips, also located on the back 	
of each challenge card. 

When they complete a challenge, continue to use 
your MackinMaker Games to further engage your 

students and keep them making all year long. 

Welcome to Your
MackinMaker Gamified Kit!
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PRODUCT NAME QTY

Hummingbird 
Robotics Bit Premium 

Kit  
1

Makey Makey Classic 
Kit  3

SparkFun Copper 
Tape, 5mm x 50’

2

Pacific Arc Graphite 
Pencils, 6B

1

K’NEX Education 
Maker’s Kit Large

1

3Doodler Flow 
Essentials Pen Set

1

Makedo Cardboard 
Construction Discover 

Kit, 126-piece
2

Gamified Kit 9-12 Products 

   Brass fasteners 

   Binder clips 

   Multi-colored Paper, Poster, 
Cardstock 

   Various tapes: Masking, 
Scotch, Duct 

   Scissors 

   Aluminum foil 

   Hole punch 

   Conductive fabric tape 

   Conductive paint 

   Washable marker pack and 
other coloring supplies 

   Hot glue/glue sticks 

   Ribbon, string, and other 
crafty items 

   Recycled cardboard boxes, 
containers, cups, plastic 
bottles 

check  Products (list on right)

check  1 Deck of Challenge Cards 

check  1 MackinMaker Gameboard 

check  4 Pads of Paper Robot Game 
Pieces

check  1 Educator Overview (this 
packet)

check  MackinMaker Bingo Cards 

What’s in the Kit?

Suggested
Making Materials



Challenge Cards Unpacked
At the core of your MackinMaker Gamified Kit are the challenge cards. Each 
challenge card is created to be helpful for educators to use with students as it 
provides a quick overview of the challenge, the materials needed, and how to 
set each one up.  
 
To start, reading through the cards to get an overview of all the different 
challenges can be helpful.  

 
On the front of each card you will find the challenge, the category designation, 
the difficulty/point level, and the product that you will be using. 

 
On the back of each challenge card you will find a quick start list of steps (these 
will be useful to teachers and students alike), a materials list, as well as optional 
extended challenges tied to different subject areas.

Materials: 
• Hummingbird Robotics Premium Kit
• Hummingbird Bit Compatible Device
Any additional low-tech engineering supplies 
that may include but are not limited to:

Quick Start:
1. Brainstorm and decide what you are going 

to communicate through the distance 
sensor, lights, and/or servo. 

2. Follow the setup instructions laid out in the 
Hummingbird Robotics Kit user guide. 

3. Make sure the micro:bit and battery pack 
are plugged into the Hummingbird Bit 
Controller.

4. Use the terminal tool to plug the distance 
sensor and any other components that you 
need into the Hummingbird  
Bit Controller corresponding terminal. 
Are all the colored wires plugged into the 
correct spot?

5. Use a coding program of your choice 
(Snap!, MakeCode, Java, Python, or 
BirdBlox) to code your distance sensor.

Hints and Tips:
• Need help figuring out which pieces do 

all the different functions? Look through 
the kit contents that are laid out in the 
Hummingbird Robotics Kit user guide.

• Will your Hummingbird program be used to 
alert people when others are nearby? Could 
it be used to turn on a light to help people 
see when they are in the space? What other 
objects could use a distance sensor to 
communicate a message or assist people?

• Having trouble figuring out how to program 
the Hummingbird Bit? Watch one of the 
tutorials here:  
https://www.birdbraintechnologies.com/
portal/

Extended Challenges
Computer Science: Use the distance sensor, 
two rotation servos, and low-tech engineering 
materials to build a vehicle. 
Computer Science: Instead of the distance 
sensor, use the light sensor to trigger other 
outputs. 

Materials: 
• Hummingbird Robotics Premium Kit
• Hummingbird Bit Compatible Device
Any additional low-tech engineering supplies 
that may include but are not limited to:

Quick Start:
1. Brainstorm and decide what you are going 
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3. Make sure the micro:bit and battery pack 
are plugged into the Hummingbird Bit 
Controller.

4. Use the terminal tool to plug the distance 
sensor and any other components that you 
need into the Hummingbird  
Bit Controller corresponding terminal. 
Are all the colored wires plugged into the 
correct spot?

5. Use a coding program of your choice 
(Snap!, MakeCode, Java, Python, or 
BirdBlox) to code your distance sensor.
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• Need help figuring out which pieces do 
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the kit contents that are laid out in the 
Hummingbird Robotics Kit user guide.
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it be used to turn on a light to help people 
see when they are in the space? What other 
objects could use a distance sensor to 
communicate a message or assist people?

• Having trouble figuring out how to program 
the Hummingbird Bit? Watch one of the 
tutorials here:  
https://www.birdbraintechnologies.com/
portal/
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Computer Science: Use the distance sensor, 
two rotation servos, and low-tech engineering 
materials to build a vehicle. 
Computer Science: Instead of the distance 
sensor, use the light sensor to trigger other 
outputs. 
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3. Make sure the micro:bit and battery pack 
are plugged into the Hummingbird Bit 
Controller.

4. Use the terminal tool to plug the distance 
sensor and any other components that you 
need into the Hummingbird  
Bit Controller corresponding terminal. 
Are all the colored wires plugged into the 
correct spot?

5. Use a coding program of your choice 
(Snap!, MakeCode, Java, Python, or 
BirdBlox) to code your distance sensor.

Hints and Tips:
• Need help figuring out which pieces do 

all the different functions? Look through 
the kit contents that are laid out in the 
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Computer Science: Use the distance sensor, 
two rotation servos, and low-tech engineering 
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sensor, use the light sensor to trigger other 
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sensor, lights, and/or servo. 

2. Follow the setup instructions laid out in the 
Hummingbird Robotics Kit user guide. 

3. Make sure the micro:bit and battery pack 
are plugged into the Hummingbird Bit 
Controller.

4. Use the terminal tool to plug the distance 
sensor and any other components that you 
need into the Hummingbird  
Bit Controller corresponding terminal. 
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Extended Challenges
Computer Science: Use the distance sensor, 
two rotation servos, and low-tech engineering 
materials to build a vehicle. 
Computer Science: Instead of the distance 
sensor, use the light sensor to trigger other 
outputs. 
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Use the distance sensor 
to trigger either an LED 
light or a servo. What will 
your robot do?  
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Quick Start

Materials Hints and Tips

Challenge

Product

Difficulty

Category

Tinker
Learn through 
playful 
exploration.

Innovator 
Create a 
“uniquely yours” 
innovation. 

Design
Dig into design 
thinking and 
design things 
with purpose. 

Skill-Up
Complete 
activities to 
hone skills.

Global 
Work to solve 
real-world 
problems and 
help others.

Making is all about developing 
new skills and mindsets. It’s also 
about collaboration, human-
centered design, and learning 
from our mistakes. To this end, 
we’ve organized challenges into 
five real-world categories to give 
you another way to help your 
students learn these 21st-century 
maker mindsets. 

Categories

T
TINKER

S
SKILL-UP

D
DESIGN

G
GLOBAL

I
INNOVATOR

Extended Challenges



Option 1: The MackinMaker Gameboard 

To use this gameboard, simply hang it on the wall 
and have students write their names on their own 
paper robot game pieces. Once they stick their game 
piece on the starting line, they are ready for their first 
challenge!   

Students complete a challenge card in one of 
the five categories and then move their game 

piece the appropriate number of spaces (the points 
shown on the card) in the lane that correlates to the 
category color.   

Students continue to choose and complete new challenges of various points and 
categories as they move forward around the gameboard. They can complete the 

challenges in any order and category. Each time they complete a challenge, they simply 
move the appropriate number of spaces and jump to the corresponding category lane as 
needed (see picture).  

Use the lap tracker to the left of the gameboard to track the number of times students 
make it around the board from start to finish. Have students race each other to see how 

many laps they can complete throughout the school year or set a specific number of laps that you 
would like students to complete throughout the year! The game can last as long as you would like!

How to Use The MackinMaker Games 
Not only are hands-on projects powerful learning experiences, they are also fun! To add to this fun side 

of making—and also to help you motivate your students and track their progress—we’ve created two 
games for your students to enjoy as they work through the challenge cards.

Option 2: MackinMaker Bingo

If you’d rather students approach their learning on an individual level, you may 
choose to have them check off the challenges that they have completed with a good 
old-fashioned game of Bingo.  

Give students their own unique Bingo card and have students pick challenges based 
on the points that they need to win any of the Bingo games below that you choose: 

a.   Win by getting 5 in a row (diagonal, horizontal, or vertical) 
b.   Win by getting all outside numbers 
c.   Win by getting all inside numbers 
d.   Win by getting all 4 corners 
e.   Win by getting all squares (blackout) 

Maker

Name: 

Bingo

S
Skill-Up

T
Tinker

D
Design

G
Global

I
Innovator

Instructions: Complete a challenge within any of the five categories. Once it is completed, cross off the space 
on your bingo card that corresponds to the category and point values listed on the challenge card. To win, you 
will want to pick challenges based on the spaces that you need to win any (or all) of the Bingo games below:

• Win by getting 5 in a row (diagonal, horizontal, or vertical) 
• Win by getting all outside numbers 
• Win by getting all inside numbers 

• Win by getting all 4 corners 
• Win by getting all squares (blackout) 

3 6 12 17 23

2 10 13 20 24

16 22

18 25

19 21

1 9 14

4 7 15

5 8 11

1

2
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Architecture of 
Your Dreams
Subject Tie-In(s):

Art
Social Studies

Sculpting a 
Song
Subject Tie-In(s):

English/Language Arts
Geography

Picture it with 
K’NEX
Subject Tie-In(s):

Social Studies
English/Language Arts

Interactive 
Book Talk
Subject Tie-In(s):

Social Studies
English/Language Arts

Dialing in on 
Literature
Subject Tie-In(s):

Social Studies
Science

Signs of 
Support
Subject Tie-In(s):

English/Language Arts
Science

Fashioning 
Fashion
Subject Tie-In(s):

Social Studies
Physical Education

K’NEX Picker 
Upper
Subject Tie-In(s):

Science

Interactive 
Poster 
Subject Tie-In(s):

Social Studies
Science

Creative 
Gaming
Subject Tie-In(s):

Computer Science
Physical Education

Holiday Design
Subject Tie-In(s):

Social Studies
English/Language Arts

Makey Make-
ing Solutions
Subject Tie-In(s):

Social Studies
Computer Science

K’NEX Carnival
Subject Tie-In(s):

English/Language Arts
Social Studies

FIX IT WITH 
FLOW
Subject Tie-In(s):

Social Studies
Art

Cardboard 
Chair
Subject Tie-In(s):

Science
Social Studies

Device Stand
Subject Tie-In(s):

Science

Printing a 
Postcard
Subject Tie-In(s):

Art
Social Studies

Making a 
Name for 
Yourself
Subject Tie-In(s):

English/Language Arts
Social Studies

Scratch + 
Makey Makey
Subject Tie-In(s):

Computer Science
Music
Social Studies

Light it Up
Subject Tie-In(s):

Computer Science
Art

Kinetic Art  
with Makedo
Subject Tie-In(s):

English/Language Arts
Art

Molding Minds
Subject Tie-In(s):

Math
Social Studies

K’NEX Vehicle
Subject Tie-In(s):

Science

Conductive 
Bongo
Subject Tie-In(s):

Music

Going the 
Distance
Subject Tie-In(s):

Computer Science
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Challenge Overview Matrix
Use the matrix below to help you choose where to start. You can pick a category, product, or extended challenge related to a content 

area to focus on. If you are using the MackinMaker Gameboard or MackinMaker Bingo to track your students’ progress, you can 
choose (or let them choose) by point value too—see the section “How to Use The MackinMaker Games” for more information. 



ISTE Student 
Standards

Grades 9-12

Hummingbird Makey Makey K’NEX 3Doodler Makedo

1A times times times times times times times times times times times times times times times times times times times times times

1B times times times

1C times times times times times times times times times times times times times times times times times

1D times times times times times times times times times times times times times times times times

3A times times times times times times times times times times times times times times times times times times times times times times times times times

3C times times times times times times times times times times times times times times

3D times times times times times times times times times times times times times times times times times

4A times times times times times times times times times times times times times times times times times times times times times times times

4B times times times times times

4C times times times times times times times times times times times times times times times times times times times times times times times times times

4D times times times times times times times times times times times times times times times times times times times times times times times times times

5A

5C times times times times times times times times times times times times times times times times

5D times times times times times times times times times times

6A times times times times times times times times times times times times times times times times times times times times

6B times times times times times times times times times times times times times times

6C times times times times times times times times times times

6D times times times times times times times times times times times

7C times times times times times times times times times times

7D times times times times times times times

ENGLISH / 
LANGUAGE ARTS times times times times times times times times

SOCIAL STUDIES times times times times times times times times times times times times times times times

GEOGRAPHY times

ART times times times times times

SCIENCE times times times times times times times times times times

PHY. ED. times

MATH times

MUSIC times times times

COMP. SCIENCE times times times times times times
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4. 
INNOVATIVE 
DESIGNER

5. 
COMPUTATIONAL 
THINKER

7. 
GLOBAL 
COLLABORATOR

6. 
CREATIVE 
COMMUNICATOR

SUBJECT 
TIE-INS

3. 
KNOWLEDGE 
CONSTRUCTOR

Note: Not all ISTE Standards are noted in Matrix above because not all ISTE Standards are applicable for the MackinMaker Gamified Kit Challenges.  

Standards and Subject Alignment Matrix
If you are looking to integrate your MackinMaker Gamified Kit into your existing curriculum by content area or standards, 

look no further. Below we have noted standard alignment to the International Society of Technology Education (ISTE) 
Standards as well as created a quick way to reference what challenges and core products will work best in various subjects.  
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