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My Happy Valley Sky: 
Summary 

Families work together to understand that astronomers study 
galaxies through observation and classification. Participants 
observe and share descriptions of galaxy images to classify 
galaxies. Participants also engage in a citizen science galaxy 
classification activity which they are encouraged to continue in 
the future. 

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

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

Content Goal 

Families will engage in hands-
on learning by observing and 
classifying galaxy images.

Practice Goal 

Observe and classify different 
types of galaxies.

Affinity Goal 

Astronomy is interesting to 
me, my family, and my rural 
community.

Driving Question 

How do astronomers 
classify galaxies? 

Teaching Style 

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

My Happy Valley Sky                              
STEM Pillars  
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Teaching with Project-
Based Learning 

This workshop curriculum was designed with the project-based 
learning teaching strategy 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 astronomy and galaxy classification

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

✦ collaborate in scientific work that creates a galaxy 
classification 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 concepts 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 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 question 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 to make connections to 
astronomy. This family talk 
time will increase learning 
outcomes and affinity toward 
astronomy!
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My Happy Valley Sky: Overview 
Project-based Learning Phase 1: Exploration 

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

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

✦ Introduce first galaxy card sorting activity. 

Family Prompt 2: Take a few minutes to discuss with your family: How many groups of galaxies 
do you see and why?

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

✦ Driving Question: How do astronomers classify galaxies?

✦ Content: Introduce astronomy and galaxies, including how astronomers study galaxies.

Project-based Learning Phase 3: Observe and Classify Galaxies 

✦ Introduce the guiding questions for galaxy classification.

✦ Introduce second galaxy card sorting activity.

Family Prompt 3: Take a few minutes to discuss with your family: How many groups of galaxies 
do you see now, and why?

✦ Introduce galaxy citizen science project (Galaxy Zoo).

Family Prompt 4: How are your classifications similar to or different from others, and why?

Project-based Learning Phase 4: Share 

✦ Collect families’ sticky notes on Citizen Science Galaxy Classification Board.

✦ Share: Have families share their classifications with the group. Deliver content on the prevalence 
of different galaxies in the universe.

✦ Wrap-up: Re-address the driving question: How do astronomers classify galaxies? 

✦ Answer remaining questions.
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My Happy Valley Sky: 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 astronomy.

✦ After introductions, ask: 

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

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

• After families talk for a few minutes, engage in a whole-group discussion about galaxies.

✦ Introduce the first galaxy card sorting activity.  

• Say, “Today we will start out with a galaxy classification activity. Classification is another word for 
grouping based on shared characteristics (like shape and size). It is one of the most important and 
often-used scientific skills in astronomy. Classifying galaxies helps astronomers understand them 
better.”

• “Today, you will be astronomers. You will use your observational skills to describe the 
characteristics you see and group them together based on the similarities and differences you 
observe.”

• “Observations can be something simple like, ‘I see a butterfly in this image!’ Or ‘I see something 
pink and fuzzy.’ Once you are done describing all the galaxy images, group them and come up with 
a name to describe each group.”

• Hand out the galaxy card decks. Make sure to distribute the red and blue deck varieties as evenly as 
possible to the families in preparation of the second galaxy card sorting activity. 

✦ Engage families in the first galaxy card sorting activity. 

• Give families time to freely observe, describe features, and classify the galaxy cards. 

• Walk around to the individual families as they work, and ask questions to help guide their 
classifications. Example questions include: 

• How is the shape/color/size of this galaxy different from this one?

• What is the most unique or different feature that you noticed?

• What groups have you come up with? How did you decide to group them together?

• Once families start to wrap up sorting galaxies, ask:

Family Prompt 2: Take a few minutes to discuss with your family: How many groups of galaxies 
do you see, and why?
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• After families talk for a few minutes, engage in a whole-group discussion about their classifications.

Facilitation Tip: You may need to use an attention-getting technique to get the families’ focus 
at the end of this activity. Examples include saying loudly “one-two-three, eyes on me!,” clapping, 
or ringing a bell. 

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

✦ Introduce the driving question: How do astronomers classify galaxies?

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.

✦ Provide astronomy content related to how and why astronomers classify galaxies. 

• Say, “You just classified galaxies using practices that astronomers really use. Observation and 
classification, or noticing similarities and differences among galaxies and grouping based on those 
observed similarities and differences, are practices that astronomers actually use to understand 
galaxies.”

• “You may wonder how astronomers classify galaxies and why. First, we need to understand what a 
galaxy is. A galaxy is an enormous collection of gas, dust, and billions of stars held together by 
gravity. One galaxy can have hundreds of billions of stars and be as large as 200,000 light years 
across.”

• “Why do we study galaxies? We want to learn more about our own galaxy, the Milky Way, so 
astronomers study other galaxies to compare their shape, composition, and size to ours, looking for 
patterns. For example, if we can identify how other galaxies have formed, maybe we can find clues 
about how ours formed.”

• “How do we study galaxies when they are very far away and difficult to observe? Astronomers use 
tools such as telescopes to study the light that comes from objects within a galaxy. That light 
creates an image of the features of the galaxy and astronomers use these features to classify galaxies 
into different groups.”

Project-based Learning Phase 3: Observe and Classify Galaxies 

✦ Introduce the guiding questions. 

Facilitation Tip: Make sure that the guiding questions board is visible to all families. It will also 
be distributed to the families as a handout.

• Say, “Now that you know astronomers use observation and description of features to classify 
galaxies, we are going to move onto another card sorting activity. But this time, we will provide 
some guiding questions that can help you observe and describe certain features that are important 
in classifying the galaxies.”

• Explain the guiding questions:

• Refer to page 12 to see the guiding questions board/handout.

• Say, “We have provided four questions in this chart that help astronomers classify galaxies.”

• Explain each of the features for the four guiding questions.
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✦ Introduce the second galaxy card sorting activity. 

• Ask families to swap cards with another family, so that families with red decks now have blue 
decks, and vice versa. 

• Distribute the guiding questions handout.

• Say, “We are going to do another card sorting activity with a different deck of cards. If you have not 
done so, please swap your cards with the family next to you so that you can classify a brand new set 
of galaxies. We have provided you with handouts that list the questions you just saw on the poster 
board. We encourage you to use these questions as a guide to help you classify galaxies. At the end 
of the activity, we will come together so you can share how you classified them.”

✦ Engage families in second galaxy card sorting activity. 

• Give families time to freely observe, describe features, and classify the galaxy cards.

• Walk around to the individual families as they work, and ask questions to help guide their 
classifications. Examples include:

• How is the shape/color/size of this galaxy different from this one?

• What is the most unique or different feature that you noticed?

• What groups have you come up with? How did you decide to group them together?

• Once families start to wrap up sorting galaxies, ask: 

Family Prompt 3: Take a few minutes to discuss with your family: How many groups of galaxies 
do you see now, and why?

• After families talk for a few minutes, engage in a whole-group discussion about their classifications.

• Borrow a deck of cards, and go through the cards to describe the different characteristics of each 
galaxy classification featured on the guiding questions handout.

✦ Provide content on galaxy types. 

• Explain the different types of galaxy classifications: spiral, elliptical, and irregular.

• Explain the different attributes you look for in a galaxy, like spiral arms, bulges, disks, halos, stars, 
gas, and dust.

• Explain what attributes the different galaxies have. Say, “There are three main types of galaxies: 
spiral, elliptical, and irregular. Spiral galaxies have a pinwheel shape with arms and a bright disk, 
called a bulge, in the center that often has a halo around it. Spiral galaxies can have many tight, 
smooth spiral arms or fewer, looser arms. Some spiral galaxies appear to have a bright bar of light in 
the center. Elliptical galaxies do not have arms or bars. They are circular or oval in shape. 
Irregular galaxies do not have any identifiable shape to them. They may be smaller than other 
galaxies, but still contain large amounts of dust, gas, and stars held together by gravity.”

✦ Introduce the galaxy citizen science project. 

• Frame the activity as one in which the families will be participating in the actual practice of galaxy 
classification.
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• Say, “The next activity will be an opportunity for you to combine forces and contribute to science. 
It’s called a citizen science project. Real science can be more complicated and not as straight-
forward, but your work will contribute toward helping scientists make scientific advancements.”

Facilitation Tip: If you know of a study that has recently been published using Galaxy Zoo data, 
present it briefly to the families to illustrate that citizen science does contribute to scientific 
publications.

• Say, “We have talked about three types of galaxies (spiral, elliptical, and irregular), but there are 
other types that are trickier to classify. So we invite you to engage in a more complex challenge by 
classifying some galaxies that scientists have yet to classify!” 

✦ Engage families in the galaxy citizen science project using Galaxy Zoo. 

• Distribute iPad tablets to the families and the labeled set of sticky notes.

• Describe the activity instructions:

1. Say, “We will be using a website called “Galaxy Zoo” to classify real galaxies. To do that, each 
family will receive an iPad with the Galaxy Zoo website already loaded. You should see a 
button labeled, ‘Get Started’ which will take you to the first galaxy you will classify.”

2. “Observe the image, and try to answer the questions that appear on the page for each galaxy. 
Galaxy Zoo will automatically classify the galaxies on the screen based on how you answer 
those questions, but will not tell you what that classification is. It is your job to decide if the 
galaxy you are classifying is a spiral, elliptical, irregular, or some other type of galaxy. 
The questions you answer through Galaxy Zoo are the same as the guiding questions we 
shared before, and should help you with your classifications.”

3. “Please classify four galaxies using Galaxy Zoo. Use one sticky note per galaxy to write down 
whether the galaxy is a spiral galaxy, elliptical galaxy, irregular galaxy, or some other 
type of galaxy. We have numbered the sticky notes 1–4 for each of the four galaxies you 
classify.”

4. “When we are all done classifying four galaxies, I will collect the sticky notes and we will 
come back as a group to see the range of data collected and discuss our findings.”

• Provide the families with enough time to classify four galaxies.  

• Encourage the families that it is okay to make mistakes, and answer any questions they may have.

• Walk around to each family and prompt them with questions to help them with their 
classifications. Examples include:

• What is difficult about categorizing this particular galaxy image?

• What is your hypothesis, or educated guess, about what makes up that rare feature in the 
galaxy?

Facilitation Tip: If families are having difficulty classifying specific galaxies, you can bring the 
image up and talk about the features of the galaxy and how it would be classified.

Project-based Learning Phase 4: Share 

✦ Share: Discuss the results of the galaxy citizen science project. 
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• After families are finished with their galaxy classifications, collect the sticky notes and place them 
on the galaxy classification poster board to create a chart showing the range of collected data for 
each of the four classifications.

Facilitation Tip: Walk around with the galaxy classification poster board and invite the families 
to place their own sticky notes on the board. Help them determine where to place the sticky 
notes.

• Provide an overview of the results:

• Say, “I’ve collected everyone’s results and placed them on this chart so we can tally how many 
galaxies were in each classification. Scientists engage in a similar practice to confirm their 
findings.”

• Ask families which galaxy type is the most common according to their results. Say that 
elliptical galaxies are the most common, and that the results of the workshop either help to 
confirm that, or suggest that families found rarer galaxies than expected. 

• Go through the number of each galaxy classified.

• After explaining the data collected, ask:

Family Prompt 4: How are your classifications similar to or different from others, and why?

• After families talk for a few minutes, engage in a whole-group discussion about what they noticed.

✦ Wrap-up the workshop. 
• Re-address the driving question: How do astronomers classify galaxies? 

• Emphasize that all families engaged in the practices of astronomy and helped astronomers to 
classify real galaxies. 

• Say, “Now you have an understanding of how astronomers classify galaxies! When you return home 
tonight, discuss with your family members how you can continue observing galaxies and learn about 
them. If you are interested, Galaxy Zoo can be a starting point! You can even make an account on 
the Galaxy Zoo website.”

• Answer any remaining questions.

End of the workshop  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Appendix 

My Happy Valley Sky: Materials 
• My Happy Valley Sky driving question poster

• Guiding questions board

• Guiding questions hand-outs (one per family)

• Blue and red galaxy card decks (one of each decks per family), each consisting of 16 cards each with 5 
spiral, 5 elliptical, and 5 irregular galaxy images, as well as 1 edge on spiral galaxy image

• iPad tablets (one per family)

• Pens

• Sticky note sets consisting of four stick notes, with each sticky note a different color and labeled with a 
number 1–4 (1 set per family)

• Citizen science galaxy classification board

• Name tags for families (optional)

Note: Galaxy images taken from hubblesite.org
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*The questions and the images are taken from Galaxy Zoo. 
https://www.zooniverse.org/projects/zookeeper/galaxy-zoo/classify 

How do astronomers classify galaxies? 
With your family, observe the galaxy cards using the questions as a guide. 

Is the galaxy 
simply 
smooth and 
rounded, with 
no sign of a 
disk? 

Smooth Features or disk Star or artifact 

   
How rounded 
is it? 

Completely round In between Cigar-shaped 

   
Is the galaxy 
merging or 
disturbed? 

Merging Major disturbance Minor disturbance 

   
Do you see 
any of these 
rare features? 

Ring Lens or arc Irregular 

   
Overlapping Dust lane Something else 
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 Our galaxy classification 
 

1 Spiral Elliptical Irregular Others 
    

2 Spiral Elliptical Irregular Others 
    

3 Spiral Elliptical Irregular Others 
    

4 Spiral Elliptical Irregular Others 
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Sample Products 
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Child taking notes during the second galaxy 
sorting activity.

Child identifying a galaxy that differs from 
the galaxies surrounding it during the first 
galaxy sorting activity.

Example citizen science galaxy classification 
board with sticky notes attached.


