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Weather Where I Am: 
Summary 

Families work together to understand how meteorologists create 
weather forecasting models in order to predict the weather. 
Families will design a weather station that collects weather-
related data to help important stakeholders in the local 
community. Using littleBits to engineer these weather stations, 
families can explore the use of different sensors, and their 
functionality, and decide what might be useful within the 
parameters they have been given to work. 

This workshop is for children and adults working together. The 
curriculum is written to be facilitated by climate scientists and 
meteorologists in the community. 
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Informal Audience 

Families with children aged 6–
10 (K—5th grade).

Content Goal 

Weather stations collect data 
about weather conditions to 
create forecasting models.

Practice Goal 

Observe and record data 
about weather conditions to 
inform weather forecasting.

Affinity Goal 

Meteorology is important to 
me, my family, and my 
community.

Driving Question 

How can you make 
observations to predict 
tomorrow’s weather? 

Teaching Style 

Narrative, free exploration, 
driving question, content, and 
exploration of the driving 
question.

Weather Where I Am 
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Teaching with Project-based 
Learning  

This workshop curriculum was designed with the project-based 
learning teaching strategies for parents and children working 
together.  This means each workshop includes teaching strategies 
that are NOT lecture-based. Instead, you will facilitate families 
to: 

✦ engage in free-form exploration with tools, concepts, and 
ideas related to meteorology and weather stations

✦ work toward answering a driving question that transforms 
their early free-form exploration into a developmentally-
appropriate version of the work that a meteorologist does

✦ collaborate in scientific work that creates a product to share 
with others.  

Project-based learning is a learner-centered facilitation style. 
When you teach with the project-based learning teaching 
strategy, you do not deliver a lecture to the whole group; instead, 
you encourage the working teams to talk together. You provide 
less content at the start to encourage discovery. Because you are 
empowering small teams (families, in our case) to work, think, 
and talk together, you provide content after the learners have 
explored the tools together—rather than providing all content at 
the start of the workshop. By using project-based learning, we 
intend to give families a collaborative style of doing science and 
engineering together that they can continue to use in other 
settings, such as museums, libraries, homes, and parks. 
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Talk supports 
learning! 

Look for blue family-focused 
prompts throughout this 
curriculum. Our team has 
developed questions to 
encourage families to talk 
together at their tables.

Think-pair-share strategy: 
The question format is for you 
to ask questions about which 
families can think together and 
then interact (pair) with each 
other before being asked to 
share their ideas with the 
group.

For example, you can begin a 
family prompt by saying, “Take 
a moment to discuss with 
your family….”

When you see these prompts, 
give the families 2–3 minutes 
to talk. Then, you can ask for a 
volunteer to share their ideas 
with the larger group.

If families are engaged in 
conversation, you are helping 
them make connections to 
meteorology. This family talk 
time will increase learning 
outcomes and affinity towards 
weather forecasting and 
meteorology!
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Weather Where I Am: Overview 
Project-based Learning Phase 1: Exploration 

✦ Tell a story about how you became interested in meteorology. 

Family Prompt 1: Take a few minutes to discuss with your family: What do you think 
meteorology is? 

✦ Make & tinker: Free-form exploration with littleBits—take the temperature.

Family Prompt 2: Take a few minutes to discuss with your family what you noticed and 
discovered about littleBits. How do they work? How could you use these tools to build a weather 
station for your challenge?

Project-based Learning Phase 2: Driving Question and Meteorology Content   

✦ Driving Question: How do meteorologists gather information to predict tomorrow’s 
weather?

✦ Content: Introduce meteorology profession and concepts, such as temperature, pressure, 
precipitation, weather stations, and forecasting models.

Family Prompt 3: Discuss with your family what information you could collect to describe the 
weather of a particular day.

Project-based Learning Phase 3: Make a Weather Station for Data Collection 

✦ Introduce design challenge: Make a weather station.

Family Prompt 4: Before you start building your weather station, discuss with your family who 
you want to design for and how you want to help your community with your weather station. 
What might be some ways to help these neighbors in your town with weather information?

✦ Plan and create steps: Build weather station together, and collect weather data.

✦ Improve step: As families finish their stations, have them focus on making improvements to design.

Project-based Learning Phase 4:  Share 

✦ Share: Have families share their weather stations and data collection results with the group. 

Family Prompt 5: Discuss with your family: Are similar designs currently used in your 
community?

✦ Wrap-up: Re-address driving question: How do meteorologists gather information to 
predict tomorrow’s weather?
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Weather Where I Am: Curriculum  
Project-based Learning Phase 1: Exploration 

✦ Start the workshop.  

• Begin by introducing yourself and welcoming the families to the workshop.

• Tell a story about how you became interested in meteorology.

✦ After introductions, ask: 

Family Prompt 1: Take a few minutes to discuss with your family: What do you think 
meteorology is? 

Facilitation Tip: Provide a few minutes for families to talk. This may feel like a long time, but 
you are facilitating families making connections.

✦ Introduce weather station and littleBits prototyping tools. 

• Say, “Today, your family will make a prototype, or an early test version, of a weather station that a 
meteorologist could use.”

• Show families the handheld weather station and say, “Meteorologists use tools like this weather 
station to gather data and forecast the weather.”

• Explain that families will be using a prototyping tool called littleBits to build the weather station, 
but before they can do that, they need to practice using the littleBits.

• Distribute the littleBits kits. 

✦ Let families make and tinker with littleBits. 

• Say, “Before we dive into making weather stations, I want you to work together with your family to 
explore these littleBits. See if you can build an instrument that will measure the temperature of the 
room we are in.”

Facilitation Tip: If families are having difficulty figuring out the littleBits, walk around to their 
tables to prompt individual families with questions and encourage them to think in different ways 
to solve the problem.  

• After giving families enough time to explore, ask:

Family Prompt 2: Take a few minutes to discuss with your family what you noticed and 
discovered about littleBits. How do they work? How could you use these tools to build a weather 
station for your challenge?
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• Once families have had the chance to talk for a few minutes, engage in a whole-group discussion to 
share what the families noticed. Possible answers might include: 

• littleBits are color-coded to categorize inputs, outputs, and power sources.

• littleBits snap together because they have magnets on both ends.

• littleBits connect in only one way. 

• The arrow on the top of the littleBits will always point to the right when they are aligned 
correctly.

• Demonstrate how littleBits work.

1. “Everyone, find the power bit. It’s blue. Blue signifies power in the littleBits kits. Now find a 
battery and a battery cable. Now, connect those three parts together. Now, you all have a 
power source to create something with littleBits."

2. “Next, find a pink temperature sensor. What other bits are pink? Pink means they are input 
bits. What does input mean? Input means that they are providing specific information or 
functions to your circuits. But if you connect the temperature sensor to your power, it will 
not do anything.”

3. “Green bits are output bits. They display information about the input. For instance, if you 
use the temperature sensor and then connect a number bit, you will be able to tell the 
temperature in this room. Can someone tell me what the temperature is here right now? We 
also have light bits, like the long LED and the RGB LED, that are green. By adding these 
bits, you get an output of light.”

4. You’ll see that there are also orange expansion bits. Wires and forks are orange. They can be 
connected to extend your circuits, change direction, or split your circuit into two or more 
directions.”

5. “We also have purple screwdrivers in our kits. You can use them to change sensitivity in some 
of the bits, like the RGB LED.” 

Facilitation Tip: Make sure to say that the littleBits will be borrowed for the session. Some 
children feel sad at the end of the session if they do not now ahead of time that they cannot take 
them home. 

Project-based Learning Phase 2: Driving Question and Meteorology Content 

✦ Introduce driving question and meteorology. 

• Introduce driving question: How do meteorologists gather information to predict 
tomorrow’s weather? 
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Facilitation Tip: Make sure that the driving question poster is clearly visible to all families. You 
may want to refer back to this poster and driving question throughout the workshop. 

• Say, “Throughout this workshop, think about what kind of tools meteorologists already use to make 
observations and predictions about weather, and what kind of tools we could possibly invent in the 
future to make observations that we cannot today.”

• “You may wonder how weather forecasters make weather predictions. Forecasters don’t just guess! 
Forecasters start with observations. When forecasters make observations, they look at specific 
information to answer a question. They use tools (like thermometers and pressure sensors) to make 
observations and collect data. Then they use the data from their observations to make predictions 
about the weather patterns. And you can start practicing to be a forecaster just by observing and 
noticing the world around you every day!”

• Introduce meteorology concepts of temperature, wind, precipitation, and air pressure, and how 
these concepts are used to make predictions about the weather

✦ Ask families to brainstorm ideas about forecasting. 

• First ask:

Family Prompt 3: Discuss with your family what information you could collect to describe the 
weather of a particular day.

• After families have a few minutes to discuss, ask them to share their ideas with the group.

• Offer the following ideas to help facilitate the discussion:

• Temperature: What does temperature have to do with weather? What are same ways you can 
measure temperature? Can you think of any other ways to measure temperature?

• Wind: What are some ways you can describe wind? Are there different types of wind? How are 
they different? How can you measure their difference? How can you measure how fast the wind 
is blowing and where it is blowing to?

• Precipitation: What are some ways you can describe precipitation? Are there different types of 
precipitation? How are they different? How can precipitation be measured?

• Air pressure: What is air pressure? What are some ways you can describe air pressure? Why 
should we measure it? What does air pressure have to do with the weather? 

Project-based Learning Phase 3: Make a Weather Station for Data Collection 

✦ Introduce the design challenge. 

• Reiterate the driving question: How do meteorologists gather information to predict 
tomorrow’s weather? 
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• Say, “We looked at the weather station and discussed how different weather conditions are 
measured in order to forecast the weather. Now, we invite you to build your own weather station.”

• Distribute the Design Challenge handout. 

• Provide instructions: “You are meteorologists who have been selected to create a new weather 
station for your town. Your weather station should not only measure weather conditions in your 
town, but also help an important community member—a farmer or a gardener. The rest is up to 
you!”

✦ Ask families to plan their design. 

Family Prompt 4: Before you start building your weather station, discuss with your family who 
you want to design for and how you want to help your community with your weather station. 
What might be some ways to help these neighbors in your town with weather information?

• After families talk for a few minutes, engage in a whole-group discussion about how weather data 
might help your community.

✦ Ask families to create their weather station with littleBits. 

• Tell families that they can start building their weather stations. Remind them that they have access 
to craft materials to decorate or enhance their weather stations.

Facilitation Tip: Walk around to the families and ask questions as they build. Example 
questions include:

• Who are you designing your weather station for?

• What kind of weather-related problems do you think this community member would have?

• What kinds of sensors are you using to collect weather information?

• What kinds of outputs are you using? (Fan, motor, servo, etc.)

• What will your weather station measure?

• As you see families who are mostly finished with their weather station, encourage them to collect 
their data and improve their design if needed. 

Project-based Learning Phase 4:  Share 

✦ Ask families to share their weather stations and the data they collected. 

• Say, “Who would like to share the weather station they made? Please describe who you designed 
your weather station for and what you wanted to measure.”

Facilitation Tip: You may need to use an attention-getting technique to get the families’ focus 
after handing out the littleBits. Examples include saying loudly “one-two-three, eyes on me!,” 
clapping, or ringing a bell.
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• Once all groups that wish to share have shared, move onto the final family prompt.

Family Prompt 5: Discuss with your family: Are similar designs currently used in our 
community?

• After families talk for a few minutes, invite families to share with the group what they discussed.

✦ Wrap up the workshop. 

• Wrap up the workshop by re-addressing the driving question: How do meteorologists gather 
information to predict tomorrow’s weather?

• Emphasize that all families learned about meteorology and weather forecasting and did a great job!

• Say, “Now you have some experience with the tools and observations of a weather forecaster or 
meteorologist! When you return home tonight, discuss with your family how you can continue 
observing the weather each day and what kinds of tools might help you do that. Making 
observations may not require any fancy tools besides what you already have!”

• Answer any remaining questions the families might have.

End of Workshop  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Appendix  

Weather Where I Am: Materials 
• Driving question poster

• Design Challenge handout (1 copy per family)

• Handheld weather station

•  1 supply caddy per table (serves 2-3 families) containing craft materials like pencils, markers, scissors, 
tape, construction paper, rubber bands, craft sticks, pipe cleaners, and additional decorative crafting 
materials of your choice

•  littleBits Kit (1 per family): 1 power, 1 battery, 1 battery cable, 1 motor mate, 1 screwdriver, 1 servo, 1 DC 
motor, 1 RGB LED, 1 long LED, 2 wires, 1 fork, 1 button, 1 pulse, 1 fan, 1 buzzer, 1 threshold, 2 numbers, 
1 slide dimmer, 1 temperature sensor, 1 pressure sensor, 1 light sensor

• Name tags for workshop attendees and facilitator (optional)
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Weather Where I Am: littleBits 
The Color Code 

littleBits are grouped into four different color categories:

• POWER is needed for every electronic circuit. To use littleBits you need a 9V battery, the blue 
power bit, and a littleBits battery cable.

• INPUT bits allow you to control the circuit. Input bits take information IN and affect any bits 
AFTER them. Examples include the sensors, button, and slide dimmer.

• OUTPUT bits take in information from the circuit to do something. Examples include the 
RGB LED, fan, and numbers bit.

• EXPANSION bits extend the circuit’s reach in some way to allow for bits to be placed in more 
desirable locations. Examples include the wire and fork. 

littleBits in Action 

• littleBits are electronic building blocks that use magnets to snap together. 

• Connect the battery to the battery cable, then add the power bit. Once connected, toggle the on/
off switch on your POWER bit to on. You should see a red light appear on the power bit. When 
you add an RGB LED, it lights up!

• Let’s modify this circuit and add in an INPUT bit. Start with the button and press it to see how 
it modifies the behavior of your LED.
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• Some bits have special areas that modify what they do. These can be either switches or small 
inputs for your purple screwdriver. Let’s start with the RGB LED.

• Now let’s look at your temperature sensor and numbers bit. Modifying the temperature sensor 
units from Fahrenheit to Celsius changes the output on your numbers bit!

• Don’t forget the EXPANSION bits! Suppose we want to use a temperature sensor, numbers bit, 
and our RBG LED with a button? Connecting these bits to the fork bit let’s you make more 
complex creations.

That’s all for now. Try exploring your littleBits to see what else you can make them do. For reference, 
here are all of your bits laid out for Meteorology (see pg. 4 for names of included littleBits).
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Equipment Caddy & littleBits Kits 
Here you will find examples of the materials that we recommend including in the equipment caddies, as 
well as the suggested storage method for the littleBits kits. 
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These clear equipment caddies allow for the crafting 
materials to be packaged neatly in a receptacle, while 

also allowing our participants to see the various 
materials at a glance. 

The separate compartments allow for easy packing and 
unpacking of materials. The clear caddies are also 

stackable to allow for easier transportation to and from 
a workshop.

In a similar manner to the caddies, we have utilized 
these clear littleBits containers to hold the various bits 
for each workshop. We remind families to return the 

bits at the end of the workshop with a sign on the 
container as well. 

These craft containers have separate compartments for 
storing each of the bit types and descriptive signage on 

the inside cover. In each kit, we affix labels for the bits to 
ensure families understand which bit they are exploring.
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Sample Projects 

STEM Pillars �14

Weather station for farmer with temperature sensor 
and pressure sensor. 

Early prototype weather station for farmer with 
pressure sensor and temperature sensor with 
input and output switched. Also includes a slide 
dimmer for controlling the brightness of a long 
LED.

Early prototype weather station for gardener with a wind 
speed measurement, beginnings of a temperature sensor, and 
ideation phase for pressure sensor inclusion.

Weather station for farmer with temperature 
and pressure sensor. Included is also a farm 
made by the family to test their setup in the 
setting of choice. 
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Meteorology Design Challenge:

Design a weather station for your community 
Create a prototype for your design with littleBits. If you cannot 
make one part of your weather station with littleBits, use craft 
materials to show your idea.

Option 1: Design a weather station for a local 
farmer 

I run an animal farm. I need to keep my animals cool during hot 
weather and keep them warm during cold weather. I also 
monitor rain and air pressure to keep my animals dry. I need 
daily information to take care of my animals, so collecting data 
on the weather is important. Can you make a weather station to 
help?

Option 2: Design a weather station for a local 
gardener 

I have a vegetable garden. I need to plant veggies during cool or 
warm weather. I need to know about rain so I can make sure my 
plants have the right amount of water. I also need to know about 
wind so I can keep them protected. I need daily information to 
take care of my plants, so collecting data on the weather is 
important. Can you make a weather station to help?
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