ACT ONE [Instrumental Opening Theme]

INT. RESEARCH LAB CALL CENTER - DAY
SFX:
Research lab sounds accompanying room tone.
NARRATOR
Hello, STEMIE friends and listeners, and welcome to episode
seven of “The STEMIE Family Hotline.” Coming to you from our research facility at the STEMIE Family Lab.
NARRATOR
We are dedicated to inspiring you to creatively infuse STEM learning into those everyday moments you share with your little ones.
NARRATOR
Here at the lab, we believe that STEM learning should be accessible to everyone. That’s why we always say that EVERYONE IS A SCIENTIST, and EVERYWHERE IS A LABORATORY,
especially for our little ones. Early exposure to STEM education is vital as it ignites children’s natural curiosity and cultivates important cognitive, physical, verbal, and social-emotional skills.
NARRATOR
But we never tackle these adventures alone. Each week, we’ll connect with our dedicated family scientists and a special expert guest to provide you with methods for teaching infants and toddlers essential science skills. This week, we’ll dive into our STEM focus of “computational thinking.”
NARRATOR
Specifically, we’ll focus on a key computational thinking skill called “debugging.” Many of you may relate debugging to computer programming, and you would be correct.

NARRATOR
Debugging is centered around recognizing a “bug” or error when the expected outcome isn’t reached, and then fixing the error. This critical thinking skill is developed by children through exploration and play.
Today, we’ll speak to our guest expert Dr. Jessica Amsbary, a technical assistance specialist and research investigator supporting inclusive and equitable education for young children with the Frank Porter Graham Child Development Institute. She’ll join us by phone a little later and tell us more on how to introduce these STEM skills for children.
NARRATOR
But now, let’s reach out to the Diazes, STEMIE’s favorite family of scientists, and check out how they use debugging skills while playing with their 9-month-old in today’s lab: “The Living Room.”
SFX: Telephone receiver pick up, number dialing and ring.
ACT TWO [Instrumental SFX]

INT. DIAZ LIVING ROOM - DAY.
SFX: Family room sounds, plastic toy blocks clacking together, baby babbling
SFX: Cell phone buzz.
SFX: Cell phone call accept.
EDDY
Hello, this is EDDY DIAZ.
NARRATOR
Hi, Eddy. STEMIE Family Labs, here!
Calling to help turn your playtime into an exciting computational thinking adventure!
EDDY
Oh hey, how are you?!
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EDDY
Yeah, Leila and I are in full construction mode here. We’re stacking these colorful toy blocks, and we’ve been experimenting with building a tower by putting the big blocks on top of the small ones. But they keep toppling over, right, Leila?
SFX: Baby babbling. Toy Blocks clattering as tower falls
NARRATOR
Oooo! A stacking tower that keeps falling? That sounds like a fun building challenge!
EDDY
Well, we’re trying our best. I purposely keep stacking the big blocks on top of the small ones so Leila can help me figure out why they don’t seem to want to stay put, kinda like a fun mystery game.
NARRATOR
Oh, yeah! That falling tower you’re describing is actually perfect for teaching computational thinking.
Specifically, debugging skills!
EDDY
Debugging? You know, I’ve heard that term with computers, but how does it connect to playing with these toy blocks?
NARRATOR
Yeah, well, debugging is basically problem-solving. When something isn’t working the way we want it to, we figure out what’s wrong and then fix it, just like what you and Leila are doing with your block tower.
EDDY
Oh, that makes sense! So when our tower keeps falling down, we’re debugging by figuring out why it’s not stacking correctly?

NARRATOR
You got it! Recognizing the error is the first step of debugging.
EDDY
First step? Wait a minute. How many steps are there?
NARRATOR
Great question! There are three debugging steps: First, recognize there is an error. Second, fix the error. And third, test a solution to verify that your fix worked.
EDDY
Got it! Okay, Leila, we’re about to become official debuggers. I think this big block will stay on top of this small one, but let’s test it out. Here we go...
SFX: Toy blocks being stacked, then immediate clatter as they fall.
EDDY
Uh oh! The tower fell down again! Our big blocks won’t stay on top the little blocks, Leila. What do you think is wrong?
SFX: Baby interestingly cooing.
EDDY
Hmmm... Leila, I think the big blocks are too BIG for the small blocks to hold up on their own.
NARRATOR
Exactly!
SFX: Baby Interestingly cooing.
NARRATOR
The next step is testing a fix.
EDDY
What do you think, Leila? Should we just try what we were doing before, but this time super carefully?
SFX: Baby cooing.

EDDY
Hmm, you’re right. We already tried it once and it didn’t work, so this time let’s test a different idea. I’ll put the big blocks on the bottom this time, and you help me put the small blocks on top. What do you think will happen?
SFX: Toy blocks being carefully stacked
EDDY
Look at that! The small blocks fit perfectly on top of the big blocks! But, let’s test if our tower actually stays up this time after we stack the last small block.
SFX: A single block is carefully stacked.
EDDY
And there it is! You did it, Leila! Our tower is standing tall! We fixed the problem by putting the big blocks on the bottom, like a foundation, and then the small blocks on top!
SFX: Baby excited giggling.
NARRATOR
Incredible debugging work! You recognized the problem, tested solutions, and confirmed that the solution worked. How does it feel to be a successful debugger?
EDDY
You know, pretty satisfying! Leila got to help test fixes until we solved the problem. She’s becoming quite the little debugger herself.
SFX: Baby cooing.
NICOLE
(from across the room)
Heyyy, how’s the construction project going? You two look pretty proud of yourselves!

EDDY
We had a great time! I’ve got the STEMIE lab on the phone, and they walked us through this concept called “debugging.” Basically, it’s a problem-solving technique where you find the error and test fixes until you get something that works. Like when our tower kept falling down, Leila helped me figure out to put the big blocks on the bottom instead of stacking them on top of the little blocks.
SFX: Baby babbling.
NICOLE
Aww, well, what can I say, she’s our tiny genius in the making.
She’s probably already plotting her next masterpiece, you know?
SFX: Footsteps approaching.
NICOLE
Actually, hand me the phone! I want to try this myself! With all this space here, Leila and I could totally try our own debugging experiment. Like... hmmm. Oh! I could set up this pillow between us and see if she can crawl around it to reach me! Wanna try that, sweetie?
SFX: Excited baby babbling.
EDDY
Sounds fun. I’ll go get dinner started. Thanks for your help STEMIE, passing you to Nicole.
SFX: Phone receiver crackling.
NICOLE
Hey, there! So I heard that Eddy’s block stacking was a total success, so now I wanna try my own brilliant idea for a crawling adventure with Leila!
NARRATOR
A crawling adventure, I love that!

NARRATOR
But, you’ll need the same three steps we gave to Eddy to be successful at debugging. So one, recognize the error. Two, identify what’s causing it. And third, test a solution to verify that your fix actually worked.
NICOLE
Three steps, got it! Recognize, identify, and test. Okay, so here’s my plan: I’m going to sit on one side of the room while Leila’s on the other side.
Normally, she’d crawl straight to me across the open floor, but I’m going to place this pillow in her path to create a little obstacle.
NARRATOR
Interesting! That way when Leila can’t reach you like she usually does, you both can debug what’s blocking her path! Very fun!
SFX: Object being placed onto floor.
NICOLE
Exactly! Alright, Leila, sweetie, I’m going to sit way over here. I think you’ll crawl right to me, but let’s see what happens with this pillow blocking the way. Come on, crawl to Mama!
SFX: Baby squealing.
NICOLE
(exaggerated)
Uh oh, Leila! You can’t reach me, hmmm, I wonder why? What’s blocking your way?
NICOLE
You got it! That fluffy pillow is creating a roadblock situation.
NARRATOR
Outstanding problem identification, you two!

NARRATOR
Now, you’ll both need to fix the error by removing that pillow.
NICOLE
Ahh, Leila, what do you think? Should we test moving this pillow outta your way so you can crawl to Mama?
SFX: Baby excitedly clapping.
NICOLE
Yes? Let’s do it, then! I’ll get this big pillow outta here!
SFX: Pillow being moved.
NICOLE
Now that we’ve cleared your way, let’s see if you can reach me!
Come here Leila!
SFX: Patting against floor.
NICOLE
Alright! Look at you go! You crawled straight to me, no problems at all. Great job, sweetie! We debugged the problem, and I ‘m totally adding “debugging expert” to my resume.
SFX: Baby excitedly clapping
NARRATOR
Outstanding debugging from both of you! You really demonstrated how naturally problem-solving occurs even during play.
NICOLE
Eddy was right! That was way more fun than I expected. Leila seems totally engaged, too.
NARRATOR
That’s because she’s developing computational thinking skills! These debugging activities are building the foundation for her logical problem-solving.

NICOLE
Now, all we need to do is test out a few solutions to clean up all these toy blocks, right, sweetie?
SFX: Telephone buzz.
NARRATOR
Oh, we’re getting another call on the line. Can we put you on hold?
NICOLE
Yeah, yeah, yeah, no problem at all! We’re definitely gonna need to do some brainstorming to tackle this cleanup. Time to put our heads together.
NARRATOR
Perfect! We’ll be right back.
ACT THREE [Instrumental SFX]

INT. RESEARCH LAB CALL CENTER - DAY
SFX: Telephone receiver pick up click.
NARRATOR
Hello! STEMIE Family Labs, here!
Who’s calling?
JESSICA AMSBARY
(00:09:12) - (00:09:14)
Hi, this is Jessica Amsbary.
NARRATOR
Hi, Dr. Amsbary. It’s so great to hear from you! Thanks for joining us. Do you mind introducing yourself for everyone listening?
JESSICA AMSBARY
Hello, my name is Jessica Amsbury. I’m joining you from the lovely state of North Carolina at the University of North Carolina at Chapel Hill. My earliest background is in early intervention, where I used to work with young children with autism and other disabilities and their caregivers in home settings and center-based settings.

JESSICA AMSBARY
I am also currently working in the School of Education here at the University of North Carolina at Chapel Hill and at FPG Child Development Institute, where I work on a number of different research projects, including some related to high quality, inclusive STEM learning for all young children.
NARRATOR
Perfect! We have our family scientists on hold right now, and they’re turning some fun playtime into a STEM lesson with their 9- month-old daughter. So we’d love to start by asking you a play- focused question. We know that the term debugging comes from the world of technology, but I’m sure introducing these concepts can be done without tech. So how can families introduce these concepts completely “unplugged” for children under 3?
JESSICA AMSBARY
That’s a really good question. I think that one of the best ways to embed debugging into a young child’s experiences is intentionally sabotaging things that the child knows how to do. So if you’re playing with blocks or something that goes in a particular order, purposefully putting a piece in the wrong place, so the child needs to think through what happened, how they might be able to fix it, and then correct the problem so that the goal is met.

JESSICA AMSBARY (CONT’D)
So one of my favorite things to do to throw kids off--to engage them in thinking through “What’s wrong with this picture?”--is, if we’re playing with blocks or even cars or something, and we’re on the floor, I take an object and I put it on my head like a hat. And the child looks up at me like, that’s not right. And so —
JESSICA AMSBARY (CONT’D)
I would say most children recognize that as something that is abnormal and not supposed to happen. And some children laugh about it. Some children just reach for the object on my head to pull it off, which is an easy fix, right?
Then some children get a little upset, like, why are you putting my car on your head like that? And so in those, those situations, I just talk through like, “Oh, this doesn’t go on my head. We need to fix it. It goes on the track,” or, you know, on our, our block table or whatever we’re playing with.
JESSICA AMSBARY (CONT’D)
But really just doing this action that is not regular and not expected, and helping the child solve the problem, can be really helpful.
NARRATOR
Wow! That’s really insightful! I hadn’t thought about it in that way before! But what about children that need a bit more help? Are there any adaptions you can think of to support children with disabilities to engage in debugging?
JESSICA AMSBARY
Yeah!

JESSICA AMSBARY
I think there are some really great adaptations that we can think about when we're supporting all children to engage in debugging, especially when we're thinking through some of these routines that children understand and know. If you have a child that maybe has a language delay or is slower to talk, you can pair the activities themselves with visuals of each step in the activity, and then you can give the child the visual so that they can show you, wait a minute, this step, you skipped this step and you, you know, you need to go back and fix that one.
JESSICA AMSBARY (CONT’D)
One example of using visuals that I think a lot of children are exposed to, both in their classroom and in their home, is when they go to wash their hands. There might be a visual of the steps involved in washing their hands. So you have, you know, turn on the water, pump the soap in your hands, wash your hands, rinse your hands and dry your hands.
And so what you can do, concretely to teach children to debug the scenario is, you know, you get into the, the bathroom, the sink, and you show them the pictures and then you immediately get the towel to dry their hands, like, you jump to the last step. And then you can facilitate or the child might even independently point to the first step and use that visual to tell you, wait a minute, you skipped that... the entire sequence, actually, of washing our hands in that example.
JESSICA AMSBARY (CONT’D)
So that’s one adaptation.

JESSICA AMSBARY (CONT’D)
I think if you are using screens or any of those programs that, that support early coding, having a voice-over and a screen reader can support children with visual impairments. When you’re doing activities that children need to grasp fine things, smaller blocks, having handles so that all children can grasp and manipulate the blocks can also be really helpful. And I think really pairing all of our communication with symbols and sign language can really help children understand and grasp the concepts of what’s going on.
NARRATOR
That is amazing to hear. I would love to know for working families with limited time, what are the most impactful five- to 10-minute activities they can do consistently that build computational thinking skills like debugging?
JESSICA AMSBARY
That’s a really good question, too. So I think this actually aligns a lot with what I was saying earlier. And that’s embedding these learning opportunities into things that you’re already doing as part of your daily routines and activities. So embedding a little sabotage into getting dressed, brushing your teeth, washing your hands, even mealtime, if you follow a particular order, mix it up or give the wrong utensil.
JESSICA AMSBARY (CONT’D)
You know, give them a fork to eat soup or something like that, and see if your child can recognize that there’s an error that needs to be fixed, and then you can help them fix that error.

JESSICA AMSBARY (CONT’D)
So what’s really cool about sabotaging these activities that a child knows how to do and figures out how to fix, is that you’re facilitating early computational thinking skills for your young child. You’re helping them identify a problem, figure out the solution to fix it, and then fix it. So you’re essentially teaching your child to fix a code, and make sure that the problem is solved and the goal is attained.
NARRATOR
Wow! Very impactful. We truly appreciate your perspective, Dr. Amsbary. Thank you so much for calling into the lab. We’ll forward that information to everyone, the Diazes included.
JESSICA AMSBARY
This is a lot of fun. Thanks so much for this opportunity. Thank you to STEMIE and thank you to the Diazes. It’s been a great pleasure to share some ideas about early computational thinking with all of you.
NARRATOR
Bye for now!
JESSICA AMSBARY
Goodbye. It was great talking with ya.


SFX: Telephone receiver hang up click.

INT. DIAZ LIVING ROOM - DAY - CONTINUOUS
SFX: Family room sounds, toy blocks being moved around. SFX: baby making excited sounds.
NARRATOR
STEMIE Family Labs, here! How’s the cleanup going?
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NICOLE
Hey! Eddy just rejoined us, and we just got a fantastic idea to debug this cleaning process with some team effort!
NARRATOR
Oh yeah? What’s the plan?
NICOLE
We’re going to put all the toy blocks back in their box, but we’re going to deliberately miss sometimes, and let Leila help us figure out what went wrong.
NARRATOR
That’s brilliant! Turning cleanup into a final debugging exercise where everyone participates.
NICOLE
Right? Okay, Leila sweetie, watch Mama try to put this block in the container. I think it should go right in, but let’s test it out.
SFX: Block hits floor.
NICOLE
Uh oh! What happened there? Let me take a look. Ah, I completely missed the opening! The block fell on the floor instead of into the container!
SFX: Baby babbling.
NARRATOR
Great error identification! Now what’s your fix?
NICOLE
Hmmm... Leila, if Mama missed the container, I need to test putting the block in more carefully this time. Let’s see if I can place it inside the container.
SFX: Block drops into container.
NICOLE
Oh yeah! Right into the container! Now it’s Daddy’s turn to try.

EDDY
Okay Leila, watch carefully. I’m going to try putting this block in the container too.
SFX: Block hits floor.
EDDY
Whoops! I missed too! What do you think went wrong, Leila?
SFX: Baby babbling.
EDDY
I must not have not been careful enough. Can you help me put that block back into the container?
SFX: Block drops into container.
NICOLE
Alright! Way to go, Leila! You debugged the whole cleanup process! You watched us miss and figured out how to directly place the toy blocks in the box.
NARRATOR
Great job, you three! Showing Leila that debugging isn’t just for playtime, but a skill she can use for everyday activities like cleaning up, is incredible!
NICOLE
Debugging made cleanup way more fun for Leila! Instead of just stopping playtime to tidy, we’re turning it into another awesome learning game. It’s like sneaky cleanup disguised as play!
EDDY
And Leila actually helped solve the problem instead of just watching us clean up around her.
SFX: Baby clapping excitedly.
NICOLE
Every block is sorted and in the container, and we all worked together to debug our way through it!

NARRATOR
What a successful call this was! You’ve both demonstrated to Leila how to recognize errors, and test solutions, all through natural play and daily routines.
NICOLE
I’m so happy I snagged the phone from Eddy! We transformed our messy playtime into an awesome STEM activity. And bonus points, the living room is actually clean now! Two major victories right there! Thank you so much!
NARRATOR
Our pleasure! Don’t forget we’re always here for you. Take care!
SFX: Phone hanging up.
ACT FOUR [Instrumental ENDING THEME]

INT. RESEARCH LAB CALL CENTER
SFX: Research lab sounds accompanying room tone.
NARRATOR
What a call! Integrating computational thinking into playtime is easy, especially when you’re having that much fun! We here at the lab are genuinely grateful to all the listeners and scientists’ families for their invaluable support.
NARRATOR
Remember, you can explore these techniques at home or during your next big playdate. Try creating small challenges in play to inspire your little ones as they think through solutions. Build a tower with blocks in a way that invites discussion about mistakes, or hand them toys upside down and spark curiosity about how they work.

NARRATOR
That said, if you enjoyed this episode of “The STEMIE Family Hotline,” please rate and review our show whenever or wherever you listen to your podcasts. Remember to join our newsletter community and gain access to even more early childhood resources and information.
All that and more can be found at STEMIE.fpg.unc.edu. Or by clicking the link in the episode description. Reach out to us via the website if you’d like, tell us about your stories, or try one technique this week and tag us with your results!
Instrumental Ending Theme
NARRATOR
This episode is edited by 
BRIDGE MULTIMEDIA. We’ll see you next time. This is STEMIE Family Labs signing off.
