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Using Engineering Skills to Solve Problems
Use this facilitator guide with the slides “Using Engineering Skills to Solve Problems.” This facilitator guide and set of slides provide descriptions of ways children, birth to eight years old, use engineering skills to solve problems and ways that educators can support children's use of engineering skills to solve problems. Facilitators can find talking points and guidance for activities, handouts, and group discussions in this guide. The text is also located in the notes portion of the slides. 
Session At-a-Glance
	Slide numbers
	Overview of content
	Approximate time (in minutes)

	1–3
	Introduction and Session Goals
	5

	4–25
	Exploring the engineering process
Activity for adults
Developmental progressions 
Video observation
	75

	26—33
	Supporting children to use engineering skills
Observing and discussing M5 Early STEAM Approach
Planning ways to support children to use engineering skills 
	45

	34—35 
	Reflection 
	10


The times are approximate and may vary based on session goals, group size, and participants’ previous experience and familiarity with the content.
To Prepare for Your Session
Before your session, carefully review all handouts and prepare the necessary materials. Experiment with the materials you have selected in ways that are similar to how participants will use them. It is important to confirm that the materials will function in a way that allows participants to benefit most from the experience. 
Throughout the facilitator guide, we offer options for facilitation approaches. Select the facilitation approach that works best for your session length and format, group size, and participant needs. 
Consider using photos, videos, or stories from the learning settings where educators work within the session. Making the information more personal for participants can create a greater connection to the content and foster feelings of belonging in STEAM. 
Materials Needed
Chart paper, scratch paper, and writing tools
Paper of any kind, tape, small 8 oz water bottles or other objects to use as weights, ruler
Building Bridges handout (optional)
Rosie Works Through Big Feelings handout (optional), the book Rosie Revere, Engineer by Andrea Beaty 
Print the progression table on Slide 21 (optional)
Engineering in Play handout 
Inquiry Starters: Engineering handout
M5 Early STEAM Approach Overview handout
Planning and Supporting Engineering Experiences handout
Videos and video answer keys listed throughout Facilitator Guide


Slide 1: Using Engineering Skills to Solve Problems 
[image: ]
Talking Points
Hello, and welcome everyone! Today, we will be exploring ways children use engineering skills to solve problems. 
Facilitator Notes
Adjust the talking points to reflect the session length and participant needs. If necessary, add introductory and “housekeeping” information.
Slide 2: Acknowledgments
[image: ]
Talking Points
[bookmark: _Hlk206406445]The Count Play Explore Professional Learning Resources were made possible by Count Play Explore, an early math, science, and computer science initiative led by the Fresno County Superintendent of Schools, Early Care and Education Department. This initiative is generously funded by the California Department of Education and the California State Board of Education. 
These resources, developed by WestEd in collaboration with FCSS and AIMS Center for Math and Science Education, are intended to be used as a guide for implementing evidence-based strategies, promoting active learning, and encouraging developmentally appropriate practices in early education settings. They are not intended for commercial redistribution, unauthorized modification, or use outside the scope of professional education.
Slide 3: Session Goals
[image: ]
Talking Points
In this session, we will: 
describe ways children (birth—8 years) use engineering skills to solve problems, and
explore ways to support children to use engineering skills to solve problems. 
Although children begin engaging in more formal engineering tasks in preschool, infants and toddlers engage in problem-solving, building, and creating that serve as the foundation for more focused engineering experiences later. 
Facilitator Notes
Adjust slide content and talking points to reflect what you plan to address in your professional learning session.
Slide 4: Defining Engineering
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Talking Points
Engineering is “a systematic and often iterative approach to designing objects, processes, and systems to meet human needs and wants” (California Department of Education, 2024, page 82).
During engineering experiences, children and adults use the engineering and design process to identify a problem, plan a solution, and test and refine a solution. This cycle often repeats as new problems are identified during testing and refinement. 
This process is also flexible and includes ample time for exploration and discovery as part of each step. 
Slide 5: Engineering in Your Life 
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Talking Points
Let’s consider ways you might use the engineering process in your daily lives. 
Think about ways people in your family or community solve everyday problems, construct tools, or adapt materials to meet daily needs.
Now consider a problem you have experienced recently that required you to use engineering skills. For instance, you might have used engineering skills when you needed to move something heavy, fix something broken, or use a tool that made a task easier.
What was the problem? 
What did you do to solve the problem? Consider the ways you: 
identified the problem, 
thought about or planned potential solutions, and
tested and refined solutions. 
Take a few moments to consider ways you approached the problem. 
[Provide time for participants to think independently.]
Now, turn and talk to a partner about ways you might have used engineering skills to solve a problem. How does this reflect what you’ve learned in your family or community? 
[Provide time for participants to share with a partner. Invite a few volunteers to share with the larger group.]
Thank you for sharing the ways you use engineering skills in your daily lives. 
Facilitator Notes
You might model this exercise by sharing an example of a way you have used engineering skills in your life. Here is an example:
While cooking breakfast the other morning, I needed to flip my eggs but could not find a spatula. I looked through my kitchen drawer and found some other tools such as a fork and a big wooden spoon (planning solutions). I tried the spoon first, but it was too thick to slide beneath the eggs (testing and refining). I tried a fork, but it was too small and the eggs fell off (testing and refining). I tried using two forks to make it wider and it worked! This reminds me of cooking in the kitchen with my grandmother. When she could not find her rolling pin, she would use a bottle she had on hand to roll out the dough. 
Sharing personal stories with participants is one way to build a sense of belonging in your professional learning setting. Consider ways you might add humor or share vulnerability with participants through your story telling. 
Slide 6: Think About Bridges
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Time: 5 minutes
Materials: Building Bridges handout (optional)
Talking Points
[bookmark: _Hlk222738937]You shared ways you use the engineering design process in your daily lives. Let’s apply those skills to a bridge-building challenge. 
[Organize participants into groups of 2–4 people.]
First, we will consider our own experiences with bridges and how they help solve problems.
How do we use bridges to meet human needs or wants?
Think about a bridge in your community or one you might have crossed traveling. What is this bridge used for? What is interesting about its design?
[Encourage participants to share in small groups. Then, invite a few volunteers to share with the larger group.]
Facilitator Notes
Prior to the session, you might invite participants to bring a photo of a bridge they cross often. Participants might reference this photo as they share their experiences with bridges. 
Slides 6–12 support participants to engage in the engineering and design process through building bridges. The Building Bridges handout may be used instead of the slides or as additional support for participants. 
Slide 7: Bridges: Design and Function Vary
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Talking Points
You all have discussed some of the different bridges you might have used or observed. You have also discussed ways bridges meet human needs. 
In summary, bridges can:
connect two points,
allow things to pass beneath them, and
allow things to pass over them.
All bridges achieve these goals. However, bridges can be designed in many different ways and can come in many different shapes and sizes. 
The way a bridge will be used determines the way it is designed. For example:
Some bridges need to be very long because the two points they are connecting are far apart. For example, the Pontchartrain Causeway in New Orleans stretches 24 miles long. 
Some bridges need to be very tall because large objects need to pass beneath them. For example, Yavuz Sultan Selim Bridge in Turkey is 210 feet tall. It was built high to allow large ships to pass beneath it. 
Some bridges need to be very strong. For example, the San Francisco–Oakland Bay Bridge is a double-deck transit system carrying over 260,000 vehicles daily, including semitrucks weighing up to 80,000 pounds!
Some bridges are designed to carry less weight—like a simple footbridge. 
Other bridges are designed for animals—like the Wallis Annenberg Wildlife Crossing in Agoura Hills, California. The bridge allows animals (for example, mountain lions, coyotes, and deer) to safely cross the busy highway. 
Facilitator Notes
Consider including pictures and examples of bridges that participants might be familiar with (for example, bridges in the local community) or bridges created with natural materials from local indigenous peoples (for example, the Tuolumne River grapevine bridge—a living bridge created by braiding grapevines together and stretching them across the river). 
Slide 8: Constraints and Criteria
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Materials: Building Bridges handout (optional)
Talking Points
As engineers, criteria and constraints help us design successful solutions.
Constraints are the limits or requirements a design must work within, such as available materials, time, cost, or safety. 
Criteria describe what a successful design should do or accomplish (for example, is the bridge strong enough to hold its intended users?). 
Engineers use both to make sure their solution is both possible and effective. They also consider how their designs impact people and the environment. 
Today, we will design and build a bridge using only paper and tape. You will have approximately 15 minutes to create your bridge. These materials and time are the constraints—the limitations or restrictions. 
Your bridge must also meet certain criteria—the specific requirements or standards that a successful design must meet.
Your bridge must be:
at least 6 inches high, 
at least 12 inches long, and 
strong enough to hold at least two 8 oz water bottles.
Facilitator Notes
You might adjust the experience by inviting participants to determine their own criteria. 
Consider exploring more about constraints and criteria by encouraging participants to discuss the different constraints and criteria each of the featured bridges on slide 7 might have had. 
Slide 9: Planning Solutions
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Time: 5—10 minutes
Materials: chart paper, markers, Building Bridges handout (optional)
Talking Points
As we discussed earlier, bridges help us solve problems. They connect two points, allow things to pass beneath them, and allow things to pass over them. Let’s do a little storytelling. Think about the problem your bridge might solve. On your chart paper, document the following:
What two points does your bridge connect? 
What things pass beneath it? 
What things pass over it? 
[Provide time for participants to discuss and document the purpose of their bridge.]
Now, with your teams, make a plan for how you will build your bridge to meet the given criteria. Document your plan on the chart paper. 
[Provide time for participants to make a plan for how they will build their bridge.]
Facilitator Notes
Participants will often be excited to start building and might skip this planning phase. Consider keeping materials at the front of the room so participants cannot jump ahead. Or you might provide explicit directions to participants such as, “You will have 7 minutes to work on your plan. I will provide additional time for you to build and iterate your design after. Do not start building your bridges until I signal you to do so.”
Slide 10: Building, Testing, and Refining
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Time: 10—15 minutes
Materials: chart paper, markers, paper (about 10 sheets of paper per group), tape, ruler, Building Bridges handout (optional) 
Talking Points
Now, you will build your bridges and test them. 
As you test, you might discover problems. Consider ways you can solve these problems as they arise. Then, test again. 
You will have about 15 minutes to build, test, and refine your bridge.
[Provide time for participants to build, test, and refine their designs.]
Slide 11: Measuring and Documenting
[image: ]
Time: 5 minutes
Materials: chart paper, markers, paper (about 10 sheets of paper per group), tape, ruler, Building Bridges handout (optional) 
Talking Points
[When participants have finished building and testing:] Great job building, testing, and refining, everyone. We are going to stop our building now and complete a final evaluation of your bridge. Does your bridge meet the established criteria? Use the chart paper to document the following:
height
length 
strength
Your design might have shifted from your intended plan—that is part of the engineering and design process. You might adjust your story related to the use of your bridge. 
[Support participants to measure and document the height, length, and strength of their bridges, and make any adjustments related to their story of who uses the bridge and for what purpose.]
Slide 12: Sharing Your Designs
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Time: 5—10 minutes
Materials: Sticky notes
Talking Points 
Now, we will share our bridge designs with others.
Leave your chart paper beside your bridge so others can learn about the problem your bridge helps to solve, your planned design, and how your bridge met the criteria. 
We will go on a gallery tour to observe all the bridges that were created. 
You may place sticky notes on other teams’ chart paper to share your thoughts about their bridges. For example: 
what you value about the bridge  
what you wonder about others’ bridges
[Support participants to move around the room to observe others’ bridges and leave feedback.]
Facilitator Notes
You might encourage participants to share their designs in different ways. For example:
Encourage small groups to share their designs with their table group.
Invite small groups to share with the larger group one at a time.
Slide 13: Reflect: Engaging in the Engineering and Design Process
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Time: 5–10 minutes
Talking Points
Let’s reflect on this experience.
Turn and talk to a partner to discuss the following questions: 
In what ways did you use the engineering and design process? 
What was most challenging about this process? 
What were some of the different feelings you experienced as you worked through the engineering and design process?
[Provide time for participants to discuss with a partner or small group. Then, invite a few volunteers to share with the larger group.]
Slide 14: Building Bridges with Children 
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Talking Points
We engaged in this experience as adults. 
Consider the children in your setting. 
In what ways might children in your setting use engineering skills to explore bridges? Think about children’s prior experiences with bridges in their neighborhoods and communities. 
What kind of mindset might you, as the educator, need to explore bridge building with children?
[Encourage table groups to discuss ways they might engage children in building bridges.] 
Facilitator Notes
Inquiry mindsets is part of the M5 Early STEAM Approach. You might review the M5 Early STEAM Approach Overview handout for more information on educator mindsets.
Slide 15: Observe: Children Building Bridges
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Time: 10 minutes
Materials: Building Bridges (18–36 months), Building Bridges (18–36 months) – Audio Descriptive Version video
Talking Points
Let’s observe a video of children engaged in bridge building. 
The video we will observe is of a toddler classroom. These children are beginning to establish an understanding of what a bridge is and how it works. 
Notice how the educator uses a book to support children’s engagement in building bridges.
[Play the video.] 
What did you notice about the way children built bridges and how educators supported them?
You might record your observations on scratch paper. 
[Encourage participants to discuss in their small groups. Then, invite a few volunteers to share with the larger group.]
Facilitator Notes
Use the Answer Key for Building Bridges (18–36 months) handout for notes to support a discussion. Note: This handout is designed to support facilitators only and is not intended to be used by participants. 
Slide 16: Rosie Is an Engineer 
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Time: 15-20 minutes (including sharing the story and discussions) 
Materials: The book Rosie Revere, Engineer by Andrea Beaty, Rosie Works Through Big Feelings handout (optional), paper, and writing tools
Talking Points
Let’s think more deeply about engineering, beyond bridge building. 
We will use the story, Rosie Revere, Engineer by Andrea Beaty, to think more about children’s experiences during engineering tasks. 
As I share the story with you, consider the following:
In what ways does Rosie engage as an engineer? 
What are some of the feelings Rosie experiences throughout the story? Have you or children in your setting ever felt this way?
Record your ideas on a piece of scratch paper. 
[Share the story with participants. Select a strategy from the Facilitator Notes.]
Facilitator Notes
Slides 16-18 include the same content that is shared on the Rosie Works Through Big Feelings handout. You might use the handout as an additional support for educators. 
Depending on your session goals and time allowances, you might skip this activity. Resume the engineering session on slide 19. 
You might share the story in different ways. For example:
Use a document camera to project the pages on a screen so that all of the participants can see the pages as you read.
Provide multiple copies of the story for participants to share with each other in small groups or to review independently.
Borrow the e-book from your local library and share the story digitally.
Slide 17: Discuss: In what ways does Rosie engage as an engineer? 
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This slide contains animation. See instructions in the Talking Points. 
Time: 15-20 minutes (including sharing the story and discussions) 
Materials: Rosie Works Through Big Feelings handout (optional)
Talking Points
Let’s discuss! 
With your table group, discuss some of the ways Rosie engages as an engineer. 
[Provide time for participants to discuss in small groups. Then, invite volunteers to share with the larger group.] 
Thank you for sharing your ideas. Here are some ways Rosie engages as an engineer.
[Make connections to what participants shared with the notes provided on the slide.]
[Click to reveal the following text:]
Rosie identifies problems (for example, a hat that will keep snakes off of her uncle’s head, a flying gizmo to help her aunt fly).
Rosie is imaginative and creative. She uses materials in different ways (for example, she uses recyclable materials that others have thrown away).
Rosie plans her designs before she builds. 
Rosie redesigns and tries again—she is persistent.
Rosie learns from her failures.
Rosie collaborates with others. She works with Aunt Rose to refine her designs. 
Slide 18: Discuss: What are some of Rosie’s big feelings?
[image: ]
This slide contains animation. See instructions in the Talking Points. 
Time: 15-20 minutes (including sharing the story and discussions) 
Materials: Rosie Works Through Big Feelings handout (optional)
Talking Points
What are some of the feelings Rosie experiences throughout the story? Have you or the children in your setting ever felt this way?
[Encourage participants to share in small groups. Then, invite a few volunteers to share with the larger group.]
Thank you for sharing your thoughts. Here are some of the feelings Rosie experiences:
[Click to reveal the following text:]
Rosie feels “embarrassed, perplexed, and dismayed.” [You might share about a time you felt embarrassed because of something you created.] 
Rosie doubts herself and wants to quit. [You might ask participants to share about a time they doubted themselves and wanted to quit or encourage participants to share about times they have noticed children in their setting giving up on something because they felt frustrated or embarrassed.] 
Rosie decides to keep her ideas to herself. This might remind you of children in your setting that are quiet, shy, or introverted.
Facilitator Notes
You might share Count Play Explore’s Book Guides and Activities related to Rosie Revere, Engineer with educators. For example:
Print the Book Guides and Activities and distribute them to educators. Encourage educators to review and discuss these resources. 
Slide 19: Perfect Failures
[image: ]
This slide contains animation. See instructions in the Talking Points. 
Talking Points
The story ends with Rosie’s class celebrating their “perfect failures.”
We can all learn a lot from our ideas or designs that fail. 
However, just like Rosie experienced, failing can be difficult. 
Engineering experiences are a wonderful context in which children can become more comfortable learning from their failures. 
This is because the engineering process is intentionally iterative. Iterative means we do something over and over again in a cycle, making it a little bit better each time.
Let’s pause and consider the different children in our settings. Some children might have a more difficult time experiencing failures than others. Consider the children that struggle with failure or are hesitant to try something new. What are some ways you might establish a culture that supports all learners to learn from their failures and take risks? 
[Provide time for participants to discuss in small groups. Then, invite volunteers to share with the larger group.]
Thank you all for sharing some ideas about ways to develop a culture that supports risk-taking and learning from mistakes. Here are some additional ways you might do this:
[Click to reveal the following points:]
Frame engineering as a process for testing and gathering information, instead of a task to build a specific structure or object. 
“We are testing our design to see what we can learn.”
Reframe “mistakes” or failed designs as data or information to inform revisions. 
“What did you learn from testing your design?” 
Make the design process, including mistakes or failed designs, visible and valued.
Document multiple versions, including failed attempts, through photos, drawings, and children’s explanations.
Validate children’s feelings and unique problem-solving process even if it deviates from expectations. 
“I see you worked hard at planning this design. You tested it in such a unique way.” Or, 
“It’s frustrating when our ideas don’t go as planned. What did you notice, and what might you try next?”
Facilitator Notes
Consider recording the ideas that participants share on a sheet of chart paper or whiteboard. 
If you skip the Rosie Revere, Engineer activity, you might restart use of the slides here. Adjust the content on this slide to remove reference to Rosie Revere. Instead, encourage participants to consider ways they experienced failure during their bridge-building experience. 
Slide 20: Strengthening Approaches to Learning
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Talking Points
In addition to learning from failures and developing persistence, engineering experiences offer opportunities for children to use and develop other approaches to learning skills. 
In engineering experiences, children have opportunities to:
be curious and interested,
take initiative,
think flexibly,
solve problems, and
collaborate.
In what ways did you use some of these skills in your bridge-building experience? How have you noticed children in your settings using these skills while building and coming up with solutions? 
[Provide time for participants to discuss in their table groups. You might invite volunteers to share with the larger group.]
Slide 21: Engineering Across the Ages
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Time: 10 minutes
Materials: Print this slide to support participants to review the progression table independently (optional)
Talking Points
We observed a video of children building bridges and explored the story Rosie Revere, Engineer. Both the video and the story provided examples of how children use different skills when engaged in engineering experiences. 
Let’s review the way children develop and use problem-solving and engineering skills over time. 
[Read the progression table to participants or print this slide and make copies to support participants to review the progression tables independently.]
As you review the progression table, consider the following:
What do you notice about children’s early development of problem-solving skills?
What do you notice about the development of engineering skills over time?
Share examples of ways children in your setting might use these skills. 
[Provide about 5 minutes for participants to review the progression table independently.]
Now that you have had a moment to think about the way children develop and use engineering skills, discuss with others at your table. 
[Support participants to discuss with their table groups.]
[Invite a few volunteers to share out.]
Facilitator Notes
Use the points below to support a discussion:
Infants and toddlers develop problem-solving skills within their daily routines and play settings with adult support. They also engage in early building and creating, which provides them opportunities to use trial and error and figure out how things work. 
As children mature, they use these problem-solving skills to solve engineering problems more intentionally and independently.
By third grade, the introduction of criteria and constraints provides an additional challenge for children’s growing abilities to use engineering skills. 
For a more in-depth review of foundations and standards, print the following documents and support participants to examine and discuss them:
· California Infant–Toddler Learning and Development Foundations (ITLDF) Approaches to Learning: Engagement and Perseverance (pages 87–88), Problem Solving (pages 98–99), Cognitive Development: Cause and Effect (pages 142–143) 
Preschool Through Third Grade (P–3) Learning Progressions: Science: Engineering Progression, pages 63–71
Additional information on ways children develop problem-solving and engineering skills can be found in the following documents:
Preschool/Transitional Kindergarten Learning Foundations: Science (PTKLF; pages 74–78) 
Next Generation Science Standards for California Public Schools, Kindergarten through Grade Twelve (CANGSS)
Slide 22: Engineering in Play
[image: ]
Time: 10–15 minutes
Materials: Engineering in Play handout
Talking Points
As you all discussed, children of all ages can engage in the process of engineering.
Now we will explore the Engineering in Play handout with more examples of ways children use engineering skills during play or daily routines. Consider what you learn about ways children develop engineering skills over time as you explore these examples.
[Review the handout with participants and facilitate their review and discussion as described in the handout.]
Facilitator Notes
The Engineering in Play handout provides vignettes of children using engineering in their play. Vignettes depict infants, toddlers, preschoolers, and elementary-aged children. Consider which vignettes you might ask participants to focus on. For example:
Encourage participants to focus on the age that is most closely related to the children in their setting.
Invite all participants to review all of the vignettes to gain an understanding of how engineering develops over time.
Use a jigsaw approach and support different groups to review different vignettes. 
[bookmark: _Hlk143581021]Slide 23: Observe: Engineering in Action
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Time: 15 minutes (including the discussion on the following slide)
Materials: Video clip of children engaged in engineering experiences
Talking Points
Let’s observe children engaged in engineering experiences. 
As you observe, consider the following questions:
In what ways do children use engineering skills (for example, identifying problems, planning a solution, and testing and refining solutions)?
What other domains do children use to support their engineering process (for example, science, math, approaches to learning, language)?
You might record your observations on scratch paper. 
Facilitator Notes
Choose a video clip featuring children engaged in an engineering experience. We provide the following videos:
Engineering in Block Play (8–18 months)
Engineering in Block Play (8–18 months) – Audio Descriptive Version
Creating Bug Houses (3–5 years)
Creating Bug Houses (3–5 years) – Audio Descriptive Version
Building the Fastest Car (second–third grade)
Building the Fastest Car (second–third grade) – Audio Descriptive Version
You might use more than one video and encourage participants to compare the ways children engage in engineering across different ages. Support participants to discuss how skills develop over time.
Slide 24: Discuss: Engineering in Action
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Time: 15 minutes (including observing the video on the previous slide)
[bookmark: _Hlk216343033]Materials: Answer Key for Observing Engineering video handout (one per video you choose to show)
Talking Points
Let us discuss what you observed:
In what ways do children use engineering skills (for example, identifying problems, planning a solution, and testing and refining solutions)?
What other domains do children use to support their engineering process (for example, science, math, approaches to learning, language)?
[Encourage participants to share with their table groups. Then, invite a few volunteers to share with the larger group.]
Facilitator Notes
Use the Answer Key for Observing Engineering handout for the videos you choose to show to support a discussion. Each answer key provides examples from the video related to the discussion questions for this slide. Select the Answer Key that matches the video you select. Note: These handouts are designed to support facilitators only and are not intended to be used by participants. 
Answer Key for Engineering in Block Play (8–18 months) 
Answer Key for Creating Bug Houses (3–5 years)
Answer Key for Building the Fastest Car (second–third grade)
Consider inviting participants to reflect on ways they might adapt a similar experience for the children in their settings. 
Slide 25: Engineering, Science, and Computer Science 
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Talking Points
As we discussed during the video observation, children will use a variety of knowledge and skills as they engage in the engineering design process. 
Science and computer science, in particular, have strong relationships with engineering. 
Engaging in engineering can support children’s science learning. That is because engineering allows children to use and experience science concepts and phenomena first-hand in a meaningful way (Wendell & Rogers, 2013). For example, children might learn about physical science concepts such as friction when designing and testing ramp structures.
Engaging in the engineering process can support the development of scientific inquiry skills such as asking questions, making models, and evaluating data. 
The engineering process also supports concepts and skills related to computer science and computational thinking. For example, the process of identifying problems and iterating is similar to computer science skills like decomposition, pattern recognition, abstraction, and algorithms. 
Similarly, children’s understanding of science concepts and phenomena can inform their engineering process. For example, children might draw on their knowledge of physical science—the properties of objects and materials that repel water or materials that are translucent—to design a solution that protects plants from heavy rain or too much sun.
Consider the video we observed. What science concepts and phenomena did children use or learn about to design, test, and refine their solutions?
Facilitator Notes
You might use the Answer Key for Observing Engineering handout for the videos you choose to show to support a discussion about the science concepts children use or learn about.
Slide 26: Supporting Children to Use Engineering Skills
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Talking Points
We have learned a lot about engineering and design in early childhood education. We have:
experienced engineering and design as adult learners,
reviewed ways children develop engineering skills over time,
discussed ways children use engineering skills in play, and
observed videos of children using engineering skills in action.
Now we will explore ways educators can support children to use engineering skills.
Slide 27: Getting Started
[image: ]
Talking Points
Engineering is about solving a problem. So first, we need to identify problems of interest, which can be found in many different places. Here are a few places you might find inspiration:
Play. Children encounter all different types of problems during their play. For example, children might be playing with dinosaurs and blocks and need to find a way to design a structure where all their dinosaurs will fit. Or children might be creating fairies out of natural materials and need to find a way to get the flower petals to stick together. 
Books are another great place to find inspiration for engineering. Characters in a story might encounter a problem that children can design and engineer solutions for. 
Gardens or outdoor spaces can also provide opportunities to solve problems. Finding a way to lift tomato plants off the ground or figuring out a way to move water from one place to another are just a few examples. 
Other places children might identify problems can be during mealtime. For example, children might explore different tools they can use to clean up a spill. 
Problems of interest can also be found in the community. For example, children might notice construction crews building nearby and wonder how they solve problems like lifting heavy structures or connecting walls. 
Once you have noticed problems that children are interested in, support children to brainstorm different solutions. You might support children by joining in the brainstorming process or providing other sources of inspiration such as books and photos or other designed solutions that are similar. 
After children have explored some solutions, you can provide time and materials to create and test ideas. Provide support as needed depending on children’s age, abilities, and experience with engineering tasks. It is important that engineering experiences are open-ended, providing ample choice and opportunities for children to make mistakes, redesign, and try again. 
Slide 28: Inquiry Starters: Engineering
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Time: 10 minutes
Materials: Inquiry Starters: Engineering handout
Talking Points
We are going to explore some ideas for different engineering experiences. 
The handout, Inquiry Starters: Engineering, provides ideas to support you in planning engineering experiences for the children in your setting. 
The handout is organized into three sections—Tinkering, Literacy-Inspired Engineering, and Real-World Problem-Solving.
Tinkering creates spontaneous problems and questions that children can solve as they play and explore. There might not be a specific goal, but children will use their creativity, perseverance, and problem-solving skills as they explore and create with different materials.
Literacy-Inspired Engineering uses children’s books to inspire engineering challenges. 
Real-World Problem-Solving offers real-life problems that children can design, create, test, and iterate. 
Review the handout independently. 
Put a star next to an experience you might try with children in your setting. 
Put a question mark next to an experience you are curious about. 
[Provide time for participants to review the handout independently. Support participants to discuss the handout in small groups. Then, invite a few volunteers to share with the larger group.]
Facilitator Notes
You might provide opportunities for participants to actively try one or more of the activities from the Inquiry Starters: Engineering handout. Consider the materials, time, and space needed for participants to meaningfully engage. You might set up centers and invite participants to explore several different engineering experiences. 
Slide 29: The M5 Early STEAM Approach
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Time: 10–15 minutes
Materials: M5 Early STEAM Approach Overview handout (optional)
Talking Points
[Select a facilitation strategy from the Facilitator Notes. Adjust Talking Points as needed.]
Now that we have explored some different ideas for engineering experiences, let’s think more deeply about how to support children within these different experiences. 
The M5 Early STEAM approach is a framework that describes ways educators can support children in STEAM. This pedagogical approach is a part of the Count Play Explore initiative. 
The M5 Early STEAM Approach includes five teaching practices, all occurring within an educator’s inquiry mindset. The five practices are:
Mutual Learning
Meaningful Investigations
Materials and Learning Environment
Mindful Vocabulary and Discourse
Multiple Representations
Let’s explore the M5 approach. Then, we will observe M5 in action.
Facilitator Notes
Consider your participants and their prior experiences with M5.
For groups that have significant experience with M5, you might offer a few minutes for participants to share with a partner what practices they are working on. Or you might use this slide to briefly revisit the M5 practices and move to the next slide.
For groups that have less experience with M5, you might offer more time for participants to explore each practice using the M5 Early STEAM Approach Overview handout. For example, allow time for participants to review the practices on their own. Invite them to identify a word, phrase, or sentence that is meaningful to them. Then, invite participants to share with the larger group. 
Slide 30: Observe: Supporting Children to Use Engineering Skills 
[image: ]
Time: 15 minutes (including the discussion on the following slide)
Materials: Video of children engaging in an engineering experience
Talking Points
[Select a facilitation strategy from the Facilitator Notes. Adjust Talking Points as needed.]
We have explored the M5 Early STEAM Approach. 
Now we will observe a video and notice ways educators use the M5 Early STEAM Approach to support children to engage in engineering. How does the educator support children to identify problems, plan solutions, and test and refine solutions? 
In what ways does the educator use the following practices?
Mutual learning
Meaningful investigations
Materials and learning environment
Mindful vocabulary and discourse
Multiple representations
You might record your observations on scratch paper. 
If a practice is not represented in the video, consider ways the educators might use the practice to support children in the video to engage in engineering skills. 
[Play the video.]
Facilitator Notes
Choose a video clip featuring children engaging in an engineering experience. You might share the same video you used previously or choose a new video. Select the video that connects best with the participants in your session. We provide the following videos:
Engineering in Block Play (8–18 months)
Engineering in Block Play (8–18 months) – Audio Descriptive Version
Creating Bug Houses (3–5 years)
Creating Bug Houses (3–5 years) – Audio Descriptive Version
Building the Fastest Car (second–third grade)
Building the Fastest Car (second–third grade) – Audio Descriptive Version
Consider ways to support participants to notice ways educators in the video use M5 practices to support children to engage in engineering. For example:
Use a jigsaw approach. Encourage different table groups to observe one of the M5 practices.
Encourage participants to notice each M5 practice in the video. You might play the video more than once. 
Ask table groups to divide the M5 practices among themselves. Each person at the table will focus on one of the M5 practices. 
Slide 31: Discuss: Supporting Children to Use Engineering Skills
[image: ]
Time: 10-15 minutes (including observing the video on the previous slide)
Materials: Answer Key for Observing Engineering handout (select the answer key that matches the video you choose to share) 
Talking Points
[Select a facilitation strategy from the Facilitator Notes.]
Let us discuss what you noticed. 
In what ways does the educator use the M5 Early STEAM Approach to support children to engage in engineering? 
[Facilitate a discussion. Select an approach from the Facilitator Notes.] 
Facilitator Notes
Support a discussion in a way that is in line with how participants observed the video. For example: 
If you used a jigsaw approach (assigning different table groups an M5 practice to observe), encourage participants to move to a new table to exchange ideas with someone new. Then, invite a representative for each practice to share some information with the larger group. 
If you encouraged each participant to notice all of the M5 practices, or if different participants at each table group focused on one M5 practice, you might invite table groups to discuss all of the practices among themselves. Then, invite volunteers to share with the larger group.
Use the Answer Key handout for the videos you choose to show to support a discussion. Each answer key provides examples from the video related to the discussion questions for this slide. Select the answer key that matches the video you select. Note: These handouts are designed to support facilitators only and are not intended to be used by participants. 
Answer Key for Observing Engineering with Blocks (8–18 months) 
Answer Key for Building Bridges (18–36 months)
Answer Key for Creating Bug Houses (3–5 years)
Answer Key for Building the Fastest Car (second–third grade)
Slide 32: Planning and Supporting Engineering Experiences 
[image: ]
Time: 15–25 minutes
Materials: Chart paper (optional), markers and other writing tools (optional), Planning and Supporting Engineering Experiences handout, Inquiry Starters: Engineering handout
Talking Points
Now that we have explored the M5 Early STEAM Approach, we will use the approach to plan engineering experiences for the children in our setting. 
Use the Planning and Supporting Engineering Experiences handout to help you think through each of the M5 practices. 
Use the Inquiry Starters: Engineering handout to provide some ideas for different experiences you might plan. 
[Select a facilitation strategy from the Facilitator Notes. Adjust Talking Points as needed.]
Facilitator Notes
Here are some different ways you might support participants to plan and share their ideas.:
Support participants to fill out the Planning and Supporting Engineering Experiences handout individually. Then, encourage them to share their ideas with a partner. 
Encourage participants to work in teams to create a poster that includes: 1) a description of ways children might use engineering to solve a problem, and 2) ways educators can use each of the M5 practices to support children to use engineering to solve this problem. Participants can use the Planning and Supporting Engineering Experiences handout to support their process even though they might not write directly on the document. Invite participants to go on a gallery tour to observe others’ posters. 
Encourage participants to create a comic strip that explores ways children can engage in an engineering experience and how educators can support them to do so. Participants can fold a sheet of paper into six squares and fill each square with illustrations and text to communicate: 1) ways children will engage in engineering, and 2) how an educator might use the M5 Approach to support children’s engineering experiences. Participants can use the Planning and Supporting Engineering Experiences handout to support their process. Invite participants to share their comic strips in small groups or through a gallery tour. 
[bookmark: _Hlk216102765]Slide 33: Apply to Your Setting
[image: ]
Talking Points
You all invested your time and thinking into planning ways to support children in engineering experiences.
When you return to your learning setting, try your plans with the children in your setting. 
As children engage in engineering, notice the following:
Observe children and notice ways they use engineering skills to solve problems. Consider ways children use their background knowledge, local community setting, and family and cultural experiences to inform their engineering and design process.
Reflect on your observations of children and consider ways you might extend their learning through related and ongoing experiences. Think about the engineering process and ways engineers can learn from their failures and mistakes. You might hold onto that mindset as you explore different ways to engage children in engineering—learning from mistakes and revising your approach with the children. 
Share your observations and ideas with a colleague, a coach, or your program leader. Having a thought partner is an important way to continue learning as educators. 
Facilitator Notes
Provide ongoing support for participants after this session by offering opportunities to learn how others are using engineering in their settings. You might create a shared Google Document or a Padlet as a digital space to share images and stories. 
Facilitate a community of practice where participants can share how they are using engineering in their learning settings. 
Slide 34: Reflection
[image: ]
Time: 5 minutes
Talking Points
Consider your experiences today. 
We explored ways children use engineering skills and planned for ways we might support children to use engineering to solve problems in learning settings. 
Take a moment to think about your feelings about using engineering to solve problems with children in your setting. 
What are you excited to try in your learning setting as you support children to use engineering to solve problems? 
What challenges might you face as you explore engineering with children in your setting? How might you approach these challenges in a positive way?
[Invite participants to share with a partner or table group. Then, invite a few volunteers to share with the larger group.] 
Slide 35: Thank you!
[image: ]
Talking Points
Thank you all for your time and attention today.
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Engineering in Your Life

Consider a problem you have
experienced recently that required
you to use engineering skills.

+ What was the problem?
+ What did you do to solve the
problem? Consider the ways you:
« identified the problem,
+ thought about or planned
solutions, and
* tested and refined solutions.
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Think About Bridges

« How do we use bridges to
meet human needs or wants?

« Think about a bridge in your
community or one you might
have crossed traveling.

+ What is this bridge used for?
+ What is interesting about its.
design?
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Constraints and Criteria

Constraints:
« build using only paper and tape

+ complete your build within 15
minutes

Criteria:
« at least 6 inches high
+ at least 12 inches long

« strong enough to hold at least two
8 oz water bottles
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+ Think about the problem o
your bridge might solve. On
your chart paper, document
the following:

« What two points does your
bridge connect?

+ What things pass beneath it?

* What things pass over it?

+ How will you build your
bridge? Document your
bridge plans on your chart
paper.
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Build: put your plan into action
Test: Does it meet the constraints and criteria?
Constraints:

+ build using only paper and tape
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+ strong enough to hold at least two
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Measuring and Documenting

+ How tall is your bridge?
+ How long is your bridge?
+ How strong is your bridge?
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* What do you value?

* What do you wonder?
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Building Bridges with Children

In what ways might
children in your setting use
engineering skills to

explore bridges?
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« In what ways does Rosie engage as an
engineer?

* What are some of the feelings Rosie
experiences throughout the story? Have
you or children in your setting ever felt
this way?
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« Rosie identifies problems.

« Rosie is imaginative and creative. She
uses materials in different ways.

« Rosie plans her designs before she
builds.

+ Rosie redesigns and tries again-—she is
persistent.

- Rosie learns from her failures.

* Rosie collaborates with others. She works
with Aunt Rose to refine her designs.

Image from Rosie Revere, Engineer
by Andrea Beaty ”
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* Rosie feels “embarrassed,
perplexed, and dismayed.”

* Rosie doubts herself and wants to
quit.

+ Rosie decides to keep her ideas to
herself.

Image from Rosie Revere, Engineer
by Andrea Beaty.
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Perfect Failures

How do we create a culture wherein children
take risks and can learn from failures?

+ Introduce engineering as a process, not a
product.

+ Reframe mistakes as data we use to inform
revisions.

+ Make mistakes visible and valued.
« Validate children’s feelings, then guide their
thinking.
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Engineering supports children to:
* be curious and interested,
« take initiative,
« think flexibly,
+ solve problems, and
« collaborate.
In what ways did you use some of these
skills in your bridge-building experience?

How have you noticed children in your
settings using these skills while building
and coming up with solutions?
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Engineering Across the Ages
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Observe:
Engineering in Action

« In what ways do children
use engineering skills?
* What other domains do

children use to support
their engineering process?
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Discuss: Engineering in Act

« In what ways do children
use engineering skills?

* What other domains do
children use to support their
engineering process?
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Getting Started

1. Identify problems of interest:
« Play
* Books
+ Garden or outdoor spaces
* Mealtime
+ In the community

Support children to brainstorm solutions.

Provide time and materials to create, test ideas, and
redesign.
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Apply to Your Setting
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Reflection

* What are you excited to try?

+ What challenges might you
face?
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