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Introducing littleBits™
At littleBits™, our mission is to empower everyone to create inventions, large and small.
littleBits makes it easy for both teachers and students to engage in STEAM by using a universal, 21st-century language:
electronic building blocks. We are surrounded by technology every day and yet have little idea how it works or how
to create with it. littleBits changes that.
The intuitive, color-coded Bits™ each have a specific function (ie. motion, lights, sound, sensors, internet connectivity),
and all the Bit snap together with magnets to make larger circuits. Building circuits is simple and intuitive, allowing
students to create powerful, sophisticated electronics in a matter of seconds. With an ever-expanding library of Bits,
educators and students can grow their collection and engage in increasingly complex projects as their understanding
of the system and Bits grows.
A global community of educators is using littleBits to ignite their students’ curiosity and engage them in active inquiry
and problem solving. The flexibility and adaptability of the Bits mean students of all ages and abilities can use them
to create very simple or very complex inventions. Both novice and experienced educators use littleBits as a crosscurricular, multisensory tool to reach students through multiple learning modalities.

HOW ARE LITTLEBITS USED?
In addition to being used across all grade levels, littleBits can also be used across a variety of formal and informal
learning environments.
In the classroom, educators use littleBits to supplement and enhance their existing curriculum, or often as part of a
larger project-based unit. The open-ended design and real-world application of littleBits make it a natural fit for any
project-based learning curriculum.
littleBits can be used as a material to enhance cross-curricular projects. By incorporating Bits into larger projects and
assessments (for example, a diorama, poster, etc.), students are able to add another level of creativity and interactivity
to their projects.
Some educators, particularly those with younger students, collaborate with older “buddy classes” to support inquiry
and engage students in higher-level learning. littleBits can also be used as part of an independent learning center or
choice time activity, serving as a hands-on learning resource for students who complete in-class assignments early. They
are also valuable as an in-class contingency plan for the absent educator.

3

ELEMENTARY

MIDDLE/HS

In K-5 schools, Bits are used in
science, math, literacy, music and arts
lessons as well as STEM/STEAM fairs
and competitions. Small hands love to
explore and invent with littleBits.

At the secondary level, students can
explore more complex concepts
in physical science, logic, design,
computer science and music. They can
integrate the cloudBit™ to create smart
technologies or practice coding with
the Arduino Bit to design robots and
other inventions.

HIGHER ED
College students dive deeper into
engineering, electronics, product
design and entrepreneurship
by prototyping new Bits and
sophisticated devices. Pre-service
teacher programs are also using
littleBits to train and equip the next
generation of educators.

Becoming Familiar with littleBits
HOW LITTLEBITS WORK
The Bits are designed to snap together, end to end, to create a complete circuit. The magnets inside each of the Bits’
connectors ensure that students always attach the Bits the right way.
The Power Bit, Battery & Cable
Each student or student group will need a power Bit,
a 9V battery, and a littleBits battery cable. All three
components are necessary to start a circuit.

The Color Code
Bits are grouped into four color-coded categories:
• POWER is needed in every circuit and is the start
of all your students’ creations.
• INPUT Bits add control to the circuit, through
information provided from your students and/or the
environment, and send signals to the Bits that follow.
• OUTPUT Bits complete an action or a task (for
example, light, buzz, or move). These are the Bits
that “do something.”
• WIRE Bits expand the circuit’s reach and change
direction. Students use the wire Bits to help place
Bits exactly where they want, especially if they are
embedding inside a structure. Some orange Bits
also add a level of complexity and programmability
to the circuit.

Order is Important
Power Bits always come first and input Bits only affect the Bits that come after them.

1

2

3
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CONNECT BATTERY
AND CABLE TO
BLUE BITS.

TURN IT ON.

PINK BITS
AFFECT BITS
AFTER THEM.

GREEN BITS
DO SOMETHING.

*Occasionally Bits get updated, so the features or appearance of your Bits may differ from those used in this guide.
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Why Are littleBits Valuable for Students?
littleBits’ products are at the intersection of important trends in education today: STEAM programs, the Maker
Movement, project-based learning, personalized learning, 21st-century skills and design thinking. The electronic
building blocks that make up the littleBits system represent a powerful and universal language to help students become
not only intelligent consumers of technology, but also inventors of the world around them.
STEAM Education
STEAM education is an approach to teaching and
learning that integrates the content and skills of science,
technology, engineering, art, and mathematics.
littleBits encompasses this approach through authentic
and creative design exploration and challenges that
foster hands-on learning about the scientific and
mathematical world.
STEAM education focuses on innovation and creativity as
a way to build key skill sets for students. littleBits fits well
into this design, providing an opportunity for students to
build innovative circuits that merge electronic building
blocks with other materials, such as rubber bands,
cardboard, and 3D printed objects.
Experimentation and playful thinking with littleBits
often produce unique and creative outcomes, which
can reach across many areas of the curriculum. In
addition to learning about science, students develop key
mathematics skills and learn to communicate their designs
through writing and drawing. Younger students may even
learn foundational skills, such as logic and directionality.
Maker Movement
The Maker Movement describes a move in education
toward experiential environments in which students
construct their learning through hands-on exploration
and “do-it-yourself” or “do-it-with-others” projects. Making
happens any time students use technology to make
something.
littleBits supports the modern Maker Movement by
adding new technologies to the mix, including hardware
(the Bits), computing platforms, and programming tools
(for example, Arduino) alongside traditional materials
and tools.
Educators can use littleBits as a Maker’s tool for modern
invention and innovation. littleBits sparks curiosity and
heightens student awareness of electronics and their
proliferation in our everyday lives. Because the Bits
require no prior expertise, students of all ages can
use littleBits to experience the joy of building with
electronics instantly.
5

FROM THE CLASSROOM

STEAM DESIGN CHALLENGE

Students follow the design process as they use littleBits
to create a generative Art Bot, a device that draws for
you . Through experimentation and play, they learn
important concepts about engineering while creating
innovative designs that merge new technologies with
everyday objects .
Learn more about this project:
littlebits.com/lessons/drawing-bots-generative-artmachines

FROM THE CLASSROOM

STUDENTS AND MAKERSPACES

Students are given a littleBits challenge: Make an
interactive electronic game . Through innovative design,
they combine littleBits with a variety of materials to make
their creative game ideas come to life .
Learn more about this project:
littlebits.com/projects/cardboard-games-workshop

Project-Based Learning
littleBits can play an integral role in any project-based
learning unit. The open-ended design possibilities give
students an opportunity to innovate solutions to realworld problems for authentic learning that they can
use to understand the world around them.

EDUCATOR SPOTLIGHT

According to the Buck Institute for Education (BIE),
students engaged in high-quality project-based
learning with a facilitating educator are actively
involved in the learning process. littleBits encourages
students to play and experiment through active
experiences, enabling them to construct knowledge
that can be applied to real-life situations.
As students work on projects with littleBits, educators
can conduct formative assessments, prompt students
to deeper thinking, and serve as a general resource
for helping students develop content understanding.
Students can use littleBits to create a project that
demonstrates knowledge or learn a concept through
the experience of creation with littleBits.
Projects ask students to document their learning with
a product or performance in which they share their
learning. This stage of the project encourages students
to communicate their understanding and helps them
develop technology skills that will be useful in their
further education and the workplace. The sharing of
littleBits projects with peers and/or the public also
highlights the importance of the project and provides
an authentic audience for their work.
Personalized Learning
Personalized learning invites educators to create
opportunities for meaningful learning that takes
advantage of natural curiosity about technology
and utilizes the digital skills that most students today
already possess. It’s learning specifically tailored for
each student’s strengths, needs, and interests in order
to ensure the highest achievement possible.
littleBits allows educators to design lessons and
projects that are more open and flexible than
traditional models. Students can become more invested
in designing their own personal learning path where
they can learn at their own pace and capitalize on
their unique skills. littleBits can fuel personalized
learning by giving students more control, a sense of
ownership, and accountability in the learning process.

RACHEL ALBERT

Art Educator, Fairfax County Public Schools, VA
Students from diverse backgrounds create a project with
littleBits that encourages real-world problem solving
while also engaging students in project work that
expresses their cultural heritage and life experiences .

EDUCATOR SPOTLIGHT

ASHLEY ELSDON

Producer, Soundlab UK
Students with learning disabilities create music through
personalized learning experiences supported by the
use of littleBits. The Bits offer real opportunities for
students to experiment with different ways of creating
sound .
littlebits.com/blog/educator-spotlight-ashley-elsdonsoundlab

6

EDUCATOR TIPS
Learn from experienced educators who use littleBits with their students. These responses come from interviews with
active educators posted on the littleBits Education blog.
What works well when using littleBits in the
classroom?
• “Allow students to bring in their own materials, such
as LEGO or K’Nex, for their projects.”
• “Ask the school custodians to save empty paper
towel tubes and cardboard boxes for students to
reuse in their projects.”
• “The module cards help my students answer many
of their own questions about how Bits work or
how they can be adjusted. The students were less
frustrated because they weren’t waiting on me.”
• “It’s helpful to have several small metal screwdrivers
on hand in addition to the plastic screwdriver that’s
included in the kits.”
• “Student groups of two work well when students
are sharing a kit.”
• “Have the students sketch their circuits and
explain them to each other. It really helps them to
understand what’s happening.”
• “Let students take a kit home, and pair it with a
design challenge that parents and students can
work on together. This works well to build homeschool connections to classroom learning.”
• “An old t-shirt, fresh out of the laundry, works well
for wiping the connectors and the magnets.”
• “Have the project booklets on-hand for more
reluctant students to get started.”

What is challenging when using littleBits in
the classroom?
• “Bits can fall off of desks and tables, and often end
up getting stepped on. Using cafeteria trays when
students are working with Bits can help with this
problem.”
• “It can be challenging for students to put the Bits
back in the original boxes. I find that the littleBits
tackle box saves a lot of time and it’s easier for
students to find what they’re looking for.”
• “Free play with littleBits has its definite advantages,
but students will sometimes disengage after a
time. Having a goal or design challenge to help
structure the play engages students for a longer
period of time and helps me meet specific learning
standards.”
• “The battery tends to be a bit heavy and does not
have little feet that fit into the holes of the shoes. I
find that Velcro, rubber bands, and zip ties work
well to secure the battery to different surfaces.”
• “Storage space for large unfinished projects can be
a challenge. I find that inexpensive bookshelves can
hold a lot and use a small amount of space.”
• “Getting Bits to adhere to other materials can
sometimes frustrate students. The littleBits shoes that
come with the kit work well, and students can reuse
them for different projects too.”

SUPPORT RESOURCES
littleBits Forum
View a large collection of troubleshooting topics . You can even post your own question to the littleBits expert
community . discuss.littlebits.cc
Tips and Tricks Blog
Read Bit-specific information and tips from the experts on a variety of Bits. This collection includes video tutorials
and clever project ideas . littlebits.com/tips-tricks
Frequently Asked Questions
View answers to a list of the most frequently asked questions . support.littlebits.com/hc/en-us
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Getting Started with littleBits in the Classroom
MINI-LESSON: EXPLORING HOW LITTLEBITS WORK
Connect
Begin by asking students to brainstorm ways in which
we use and rely on electronics in our everyday lives.
In small groups, ask students to rank the top five
electronic devices they couldn’t live without, providing
rationale for the ways in which our lives would be
significantly different without electronics. Ask questions
to help students begin thinking like designers and
engineers, for example:

• How can you tell the top of the Bit from the bottom?
• How does the bottom of the Bit look different than
the top?
• How do you know that you are connecting littleBits
the right way?
• Does the order of assembly matter?
• How do the Bit colors inform or affect your design?

• How do electronics work?
• What do electronics need in order to work?
After this introduction, explain to students that they
are going to begin experimenting and investigating
electronics with littleBits.
Teach
Distribute a single input Bit and an output Bit to each
student and encourage them to explore how the Bits
connect. After a few minutes, ask students to share
what they have observed and learned about the Bits
(for example, they have magnets and snap together).
Within this discussion, introduce and define the
following terms:
• Bits

• Input

• Switch

• Circuit

• Output

• Screw

• Power

• Wire

If possible, relate these terms to prior learning that you
have done in your classroom.
Engage
Distribute a power Bit, battery, cable, and wire Bit to
each student (pair students as needed). Again, provide
time for students to explore their Bits independently .
Through experimentation and trial and error, students
will naturally learn how to assemble littleBits . It is
important to provide students with this opportunity .
After a few minutes of exploration, ask students to
share what they have observed and learned about
assembling the Bits . Use guiding questions to promote
deeper understanding and engage students in active
inquiry, for example:

Practice
The remainder of the mini-lesson engages students in
active learning through discovery . Place students in
small groups of three to four students and ask them to
share, swap, and combine Bits to create at least one
circuit with power, input and output . Walk around and
encourage students to take risks or challenge their
thinking, for example:
• Can you create a circuit with more than one input?
• Can you create a circuit with more than one output?
• Can you think of a real-life application of this
circuit? Where have you seen something similar?
Close
Wrap up the lesson by reviewing what students have
learned about how littleBits work . Ask one student from
each group to explain a circuit they created, using the
terms introduced in the lesson .
Establish your cleanup and storage expectations .
Show students how you would like them to handle Bits,
and how Bits should be organized for storing between
lessons .
Optional: Show Ayah Bdeir’s TED talk: Building blocks
that blink, beep and teach (ted .com/talks/ayah_
bdeir_building_blocks_that_blink_beep_and_teach)
as a way to introduce littleBits and get students excited
about the possibilities .
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Lesson Plan Design
As you begin to design littleBits lessons for your own classroom, you may find it helpful to think through and use the
following framework for planning inquiry-based lessons, especially when students are getting started with littleBits.
Connect
Set the stage for learning by engaging student
interest in the purpose of the lesson. This may include
brainstorming, discussion, and defining the lesson
objective. Consider:

Practice
Students further refine and extend their conceptual
understanding through additional experiences. This
may include testing and refining the original prototype.
Consider:

• What prior knowledge might help students with this
lesson, and how can you activate this knowledge?

• What questions could you ask students to refine
their thinking?

• How can you help students begin to generate
questions to engage them in the lesson?

• How can you challenge students to think beyond
the current task and deepen their understanding?

• How will you make connections between this lesson
and past learning experiences?

Close
Students share and document their understanding of
the key concepts presented in the lesson. Consider:

Teach
Provide time for students to actively explore
littleBits and begin to generate questions for further
exploration. Consider:

• What authentic assessment measure will help
you determine if students have met the lesson
objectives?

• What specific concepts would be useful for students
to understand in order to be successful with this
lesson?

• What opportunities exist to incorporate other
curricular areas, such as English Language Arts,
into the assessment?

• What concepts can students discover through
experimentation with littleBits, and what concepts
are best taught through explicit instruction?

• How will students share and document their
understanding?

• What steps would help students refine and improve
their design? For example, sketching or peer
brainstorming.
Engage
Students are given an opportunity to conceptualize
and verbalize their thinking, and demonstrate what
they are learning through prototypes. Formal terms are
introduced and concepts are explained to students as
needed. Consider:
• Which Bits will students need to accomplish the
goals of the lesson?
• What questions can you ask to further refine
students’ thinking and focus them on the goals of
the lesson?
• How can you encourage student ideation?
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GOING BEYOND THE LESSON
Once students develop an understanding of
the different Bit functions, littleBits can become
an organic tool for exploration and discovery.
Rather than always planning the use of littleBits
in structured lessons, you will likely find that your
students naturally seek out littleBits as another
available tool to reach a solution, much in the
same way that students would use a calculator
or graph paper. Encourage innovative, intrinsic
uses of littleBits across curricular areas to activate
learning that is both personalized and studentdriven.

MEETING STANDARDS WITH LITTLEBITS
The implementation models for littleBits are flexible and adaptable. Lessons or units that incorporate littleBits align
well to contemporary standards, such as the Next Generation Science Standards (NGSS) and Common Core State
Standards (CCSS).
In addition to being a useful learning tool, littleBits can also serve as a key assessment tool that, when used in
conjunction with education standards, can provide educators with an authentic assessment of how students understand
and perform on key indicators. littleBits provides opportunities for both formative and summative assessments that may
incorporate cross-curricular standards, such as English Language Arts and Math.
The most apparent standards alignment can be made to NGSS for Engineering, Technology, and Applications of
Science (ETS). Find your appropriate level and begin to think about how you might use littleBits to align with these
standards:
Elementary school students who demonstrate understanding can:
K-2-ETS1-1. Ask questions, make observations, and gather information about a situation people want to change
in order to define a simple problem that can be solved through the development of a new or
improved object or tool.
K-2-ETS1-2. Develop a simple sketch, drawing, or physical model to illustrate how the shape of an object helps it
function as needed to solve a given problem.
K-2-ETS1-3. Analyze data from tests of two objects designed to solve the same problem to compare the strengths
and weaknesses of how each performs.
3-5-ETS1-1. Define a simple design problem reflecting a need or a want that includes specified criteria for
success and constraints on materials, time, or cost.
3-5-ETS1-2. Generate and compare multiple possible solutions to a problem based on how well each is likely to
meet the criteria and constraints of the problem.
3-5-ETS1-3. Plan and carry out fair tests in which variables are controlled and failure points are considered to
identify aspects of a model or prototype that can be improved.

Students of all ages problem solve with littleBits.
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Middle school students who demonstrate understanding can:
MS-ETS1-1. Define the criteria and constraints of a design problem with sufficient precision to ensure a successful
solution, taking into account relevant scientific principles and potential impacts on people and the
natural environment that may limit possible solutions.
MS-ETS1-2. Evaluate competing design solutions using a systematic process to determine how well they meet the
criteria and constraints of the problem.
MS-ETS1-3. Analyze data from tests to determine similarities and differences among several design solutions to
identify the best characteristics of each that can be combined into a new solution to better meet the
criteria for success.
MS-ETS1-4. Develop a model to generate data for iterative testing and modification of a proposed object, tool,
or process such that an optimal design can be achieved.
High school students who demonstrate understanding can:
HS-ETS1-1. Analyze a major global challenge to specify qualitative and quantitative criteria and constraints for
solutions that account for societal needs and wants.
HS-ETS1-2. Design a solution to a complex real-world problem by breaking it down into smaller, more
manageable problems that can be solved through engineering.
HS-ETS1-3. Evaluate a solution to a complex real-world problem based on prioritized criteria and trade-offs
that account for a range of constraints, including cost, safety, reliability, and aesthetics as well as
possible social, cultural, and environmental impacts.
HS-ETS1-4. Use a computer simulation to model the impact of proposed solutions to a complex real-world
problem with numerous criteria and constraints on interactions within and between systems relevant
to the problem.

High school students design solutions for complex problems.
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Common Core State Standards for Writing
While working on a littleBits lesson or a project that
uses littleBits, your students will likely be writing quite
a bit for documentation, explanation, and expression,
undoubtedly addressing CCSS writing standards,
such as:

Common Core State Standards for
Communication
The collaborative nature of littleBits projects
also encourages students to communicate for
comprehension and express their ideas, addressing
CCSS standards for speaking and listening, such as:

• CCSS.ELA-LITERACY.W.6.1
Write arguments to support claims with clear
reasons and relevant evidence.

• CCSS.ELA-LITERACY.SL.6.1
Engage effectively in a range of collaborative
discussions (one-on-one, in groups, and teacher-led)
with diverse partners on grade 6 topics, texts, and
issues, building on others’ ideas and expressing
their own clearly.

• CCSS.ELA-LITERACY.W.6.2
Write informative/explanatory texts to examine
a topic and convey ideas, concepts, and
information through the selection, organization,
and analysis of relevant content.
• CCSS.ELA-LITERACY.W.6.7
Conduct short research projects to answer
a question, drawing on several sources and
refocusing the inquiry when appropriate.
• CCSS.ELA-LITERACY.W.6.10
Write routinely over extended time frames (time
for research, reflection, and revision) and shorter
time frames (a single sitting or a day or two) for
a range of discipline-specific tasks, purposes, and
audiences.

• CCSS.ELA-LITERACY.SL.6.2
Interpret information presented in diverse media
and formats (e.g., visually, quantitatively, orally)
and explain how it contributes to a topic, text, or
issue under study.
• CCSS.ELA-LITERACY.SL.6.4
Present claims and findings, sequencing ideas
logically and using pertinent descriptions, facts,
and details to accentuate main ideas or themes; use
appropriate eye contact, adequate volume, and
clear pronunciation.
• CCSS.ELA-LITERACY.SL.6.5
Include multimedia components (e.g., graphics,
images, music, sound) and visual displays in
presentations to clarify information.

littleBits provides
opportunities for both
formative and summative
assessments.
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Local State Standards
littleBits also aligns with local state standards, such
as the Texas Essential Knowledge and Skills (TEKS),
across multiple disciplines. States that choose not to
adopt CCSS will find that littleBits aligns with their local
standards-based curriculum, for example:

FROM THE CLASSROOM

• TEKS for Science, Grade 5: Standard 3
Scientific investigation and reasoning. The student
uses critical thinking and scientific problem solving
to make informed decisions.
• TEKS for Technology Applications, Grade 8:
Standard 1
Creativity and innovation. The student uses creative
thinking and innovative processes to construct
knowledge, generate new ideas, and create
products.
• TEKS for English Language Arts and Reading,
Grade 6: Standard 17
Writing/Expository and Procedural Texts. Students
write expository and procedural or work-related
texts to communicate ideas and information to
specific audiences for specific purposes.

MEETING STANDARDS WITH LITTLEBITS

An educator uses littleBits to align with NGSS design
engineering standard 4-PS4-3: “Generate and
compare multiple solutions that use patterns to transfer
information” and CCSS ELA-Literacy W.4.1 standard:
“Write opinion pieces on topics or texts, supporting a
point of view with reasons and information.”
Students are challenged to design and create a
device that will transmit information using littleBits and
common classroom materials. One group uses littleBits
to transmit Morse Code through sound. Another group
uses LED Bits and colored light, while a third group uses
programming logic with 1’s and 0’s. They share and
compare their solutions. Later, students write a short
piece describing their design, explaining their thinking
process, and supporting their device with information
about why the design is useful.
Depending on your lesson or unit, you will likely also
address other relevant education standards. For more
information:
Next Generation Science Standards
nextgenscience.org
Common Core State Standards
corestandards.org
International Society for Technology in Education (ISTE)
Standards
iste.org/standards
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littleBits Community: Stories and Guides
.

SHARE YOUR IDEAS

.

Do you have a great littleBits lesson idea? Have you
inspired your students with littleBits and want to share
your story?
On the littleBits Education site you can upload your
own lesson idea.
Upload a lesson plan
littlebits.cc/browse-lessons
Join the littleBits forums
discuss.littlebits.cc
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