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 three of “The STEMIE Family Hotline.” Coming to you from our Family research facility at the STEMIE Family Lab.
NARRATOR
Here at the lab, we believe that STEM learning should be accessible to everyone. That’s why we like to 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 cognitive, physical, verbal, and social-emotional skills. All of these prepare them for the future.
NARRATOR
But we never tackle these adventures alone. So each week, we’ll connect with our dedicated family scientists and a special expert guest to provide listeners with methods for teaching infants and toddlers essential science skills. This week, we’ll dive into the world of “physics,” as we explore the fascinating study of how things move, and the ways energy is unleashed!
NARRATOR
With the guidance of our family scientists in the field and our featured guest, Dr. Sarah Pedonti, a professor of applied developmental science and special education, serving educators working alongside children with and without disabilities.

NARRATOR
She’ll join us by phone later to share some effective strategies on teaching infants and toddlers the wonders of physics.
NARRATOR
But now, let’s head to the phone lines and call up STEMIE’s favorite family of scientists, the Diazes, and see how we can help introduce physics skills to their 9-month-old in today’s lab: “The Bath.”
SFX: Telephone receiver pickup, number dialing and ring. ACT TWO [Instrumental SFX]
INT. FAMILY BATHROOM - NIGHT.
SFX: Water splashing and faucet being turned. SFX: Cell phone buzz.
SFX: Cell phone call accept.
EDDY
Hello, this is EDDY DIAZ.
NARRATOR
Hi, Eddy. STEMIE Family Labs, here!
Calling to assist with your baby’s bath time physics lesson. Are you ready?!
NARRATOR
Yeah, thanks for the calling when you did! Honestly, I never thought you could teach physics to a 9- month-old. But then again, I’m no scientist, so we’ll see how this goes!
NARRATOR
Well, we like to think that everyone is a scientist and everywhere can be a laboratory.
EDDY
Even me?
10.


NARRATOR
Even you! Now, walk us through this bath time routine.
EDDY
Sure. So when my daughter, Leila, is ready for her bath, I first test the water to be sure the temperature is just right, not too hot, not too cold.
NARRATOR
Aha! Testing your predictions. And you say you’re not a scientist!
EDDY
(giggling)
I’m just trying my best.
SFX: Excited baby squealing.
SFX: Water pouring against the sink.
EDDY
Ahhhh. Perfect temperature. Alright, Leila, let’s get you in your bath seat.
SFX: Gentle splashing.
EDDY
And we can’t start her bath without her favorite toys to keep her company! Here’s your little duckie.
SFX: Soft splashing and quacking noise.
EDDY
Leila, look at that duckie go! It’s floating on the water. But what about your boat toy? I wonder what would happen if you put THIS TOY in the water?
SFX: Excited baby squealing.
NARRATOR
Ooooo... Introducing the scientific method into Leila’s bath time routine! Very impressive, Eddy!

EDDY
I did what?
NARRATOR
You made an observation, and talked through your thinking for Leila. Those are the first two steps of the scientific method. Noticing something interesting and then following it up with questions.
EDDY
O-Oh, okay... Wait, what are the rest of the steps?
NARRATOR
Next, you’ll make a prediction about what might happen. Then, you’ll experiment or test it out. Finally, you’ll come up with a conclusion.
SFX: Splashing and quack of toy duck.
EDDY
Oh boy. That sounds like a lot, but I can give it a try. Leila, will you put this boat toy into the water for me? It’s not a duck, but I think it should float since both the duck and the boat are both filled with air.
SFX: Baby cooing noise.
NARRATOR
Starting with an interesting prediction. Let’s experiment!
SFX: Object splashing hard into water. Bubbles, and then submerge sounds
EDDY
WHOA! You pushed the boat underwater, but it popped right back up and is floating just like your duck! That was great, Leila!
SFX: Baby excitedly clapping
NARRATOR
Observing and experimenting to see if toys float or sink!

NARRATOR
What a creative way to learn about buoyancy during bath time! I know families will have a blast trying this out with their little ones.
EDDY
Oh well, thanks, I’m sure anyone could try it at home with spoons or cups, just everyday objects rather than toys. Plus, I’m kinda getting the hang of this scientific method thing.
NARRATOR
See! STEM learning is constantly happening around you, you just never knew! Congrats on your first physics experiment!
SFX: Splashing.
EDDY
Oops, sorry, Leila, I dropped your washcloth. Where did it go? Looks like it sank right to the bottom of the sink! Huh, but that doesn’t float like your duckie or the boat.
SFX: Upset baby fussing.
EDDY
Don’t worry, I’ll grab it, and we’ll finish scrubbing up.
SFX: Water splash, then submerge.
EDDY
Look at all those waves you’re making! Your toys are really moving through the water.
SFX: Baby cooing noise.
EDDY
And all that splashing floated the toys all the way to the other side of the sink. Hmm, Leila, let’s try another physics experiment, using my new scientific method skills.
NARRATOR
Oooh. So, Eddy, what’s the experiment?

EDDY
Well, I’m going to push the boat back to Leila. I wonder if we can move the boat together just by splashing? Ready, Leila? Let’s test it out and start splashing!
SFX: Hand patting the water.
SFX: Big splash and excited baby giggling. SFX: Person spitting out water.
EDDY
(exhausted)
Okay, so those BIG waves you made did move the boat really fast. So fast they flung the toys and the water right out of the sink. I guess that was a success, even though now, I’m soaking wet.
SFX: Excited baby clapping.
NARRATOR
Another fantastic experiment for everyone at home to try. Good work, you two!
EDDY
Yeah. I’ll remember to tell Nicole that after I dry up all this water.
SFX: Baby giggling.
NARRATOR
OH! Eddy, we’re getting another call on the line. Can we put you on hold?
EDDY
Sure, sure, I need to finish up washing behind Leila’s ears.
NARRATOR
Perfect! We’ll be right back.
ACT THREE [Instrumental SFX]

INT. RESEARCH LAB CALL CENTER - NIGHT
SFX: Telephone receiver pick up click.


NARRATOR
Good evening! It’s STEMIE Family Labs, here! Who’s calling?
SARAH
This Sarah Pedonti.
NARRATOR
Sure, we’ve been expecting your call, Dr. Pedonti! Do you mind introducing yourself for everyone listening?
SARAH
Hi, I’m Doctor Sarah Pedonti. I’m a parent to two children and an assistant professor of birth through kindergarten education at Western Carolina University. I got my doctorate at UNC Chapel Hill in applied developmental science and special education, and I worked for about 20 years in early childhood special education and early intervention before I entered higher ed. Right now, I live out in Western North Carolina, where I raise my children and am teaching other, future teachers how to work with children with and without disabilities in classrooms and specifically on STEM education.
NARRATOR
Perfect! We have our parent scientist on hold right now. They’re developing great physics-focused activities for bath time. They could use your help, if you don’t mind... So first off, researchers say that babies are born with intuitive physics knowledge. Can you explain what this means and how families can recognize when their infant is naturally exploring physics concepts during everyday activities?
SARAH
Children are, are natural scientists.

SARAH
We know from developmental research and theorists that there are stages to how children begin to explore the physical world around them. And so, that’s happening just in everyday routines throughout your life.
SARAH
You can see this intuitive physics knowledge happening when children are dropping things during mealtime or where they’re in the bathtub, exploring with splashing and displacing the water. And so you can recognize how they’re interacting physically with their environment to explore some of this intuitive physics knowledge.
SARAH
Jean Piaget was a developmental scientist who described the sensory motor phase of development. And that’s when children are using their body and sensation and perception and their motor skills to explore things around them. And that is a great time to be noticing infants naturally exploring those physics concepts, like what happens when they displace water by splashing or like what happens when they drop a toy and see how gravity interacts on that.
SARAH
So parents can notice when their children are engaging in this intuitive physics knowledge and experimenting with their natural scientific curiosity by being alert that certain routines are natural times for those things to be occurring. They also can be alert to their child’s gaze and interest. So if your child is closely examining an object, they’re very visually engaged.
SARAH
That’s a cue to you.

SARAH
They’re really interested and they’re cognitively figuring out a concept like cause and effect or the spatial properties of an object they’re holding. So, for example, when my daughter was very young, she really loved to take her macaroni and squish it between her fingers, and she’d be closely examining it. And, to the untrained eye, that might just look like, “Oh, gosh, they’re making a mess.”
SARAH
But to someone who knows that young children are natural scientists and are naturally learning these physics concepts, you can see how they’re exploring properties of the object they’re manipulating, how they’re exploring things like how the cheese is cohering to the pasta and how sticky it is. And it’s become this substance that’s really interesting. And different from other things they’ve handled.
SARAH
So, paying close attention to your child’s visual gaze and what they’re engaging with, and also knowing that certain times of day and routines lend themselves well to physics learning is how parents can support them.
NARRATOR
That’s great. I love hearing your emphasis on the subject as a mother. I know many families tend to teach physics and other STEM concepts with advertised “science-focused toys.” But, what does research say about using simple materials like balls, blocks, and water for teaching physics concepts? And why might these be more effective?

SARAH
So, it’s often very appealing, the way things are marketed to us, to consider, like, “Oh, I need to buy this brand new learning thing.” But actually, children are native learners that are learning from the world around them constantly. And so even though toys that beep and light up and make noises might seem like, “Oh, this toy will be stimulating for my child,” all the additional properties of that toy can actually be a distraction sometimes to children being able to learn from the intrinsic properties of the material.
SARAH
Not to mention, it’s a way to get extra dollars out of our pockets into the pockets of the people marketing those toys. And so, I really encourage parents--and also try myself--to use what I have around the house for science learning. Opportunities and, and specifically for supporting physics.
SARAH
So simple materials are really powerful learning tools. Foam ladders and shapes that you can get from the Target Dollar Spot or from the Dollar Tree have a wonderful ability to, kind of adhere to the wet bathtub wall when a child’s in the tub. So you don’t have to spend tons of money on the new best motorized toy that will paddle through the water and do something cool.
SARAH
Just these very basic, generationally tested materials like foam bath letters can be an opportunity to explore physics properties during that bath time routine.

SARAH
Simple, balls and toys that you might have around the house. If they are waterproof or water-resistant,  they can go in the tub. They don’t have to be labeled a tub toy to go in there and be something that families could use.
SARAH
So, developmental psychologists have done research on these concepts of novelty and surprise with young children. And while novelty can be a powerful learning tool, it also can maybe distract from the intrinsic properties that a toy or object might have. And so the child’s attention would be allocated to, “Surprise--this new thing that’s super interesting.”
SARAH
And maybe not to exploring what’s possible with this object or toy. So when something is a little bit more familiar, a child is not allocating all of their attention to the surprising appearance of this new object, but instead can allocate their attention to what can this object do? I’m super familiar with this lovey that I always sleep with every night, but ooh, I’ve just discovered, there’s a little seam along it where the threads are starting to separate, and I can pull that seam and separate my lovey, and then Mama has to sew it back up later.
SARAH
And so familiar objects are something that children can explore new ways of using with and become more intimately familiar with the physical properties of it. And that leads them to want to explore more, to see the different ways they might use it.

NARRATOR
That is amazing to hear. I would love to know what physics learning looks like at different stages.
What are some of the foundational concepts, and how do those progress to higher levels of thinking?
SARAH
So Piaget, as I mentioned earlier, talked about the sensory motor phase. And that’s a phase I think is really, that we underestimate, is how valuable to children’s later science learning. We’re often so focused on the tasks of caregiving and routines when children are very small that we forget that they are just learning at lightning speed about the world around them.
SARAH
And so that sensory motor phase builds to later phases that build children’s conceptual and representational thinking.
Children start to have more abstract thinking as they grow older. But working with really concrete examples when they’re quite small helps build their natural neurological capacity to understand physical properties about the world around them. So that later they can have more abstract thinking, more planning, more advanced forecasting of things that they might be able to do with a property, because they’ve experimented with it when they were quite small.

SARAH
And so, things we can do to kind of support children through those stages are to encourage really intentional play, things like experimenting with the texture of their macaroni or sticking their foam bath letters to the wall and watching it slowly detach as kind of the surface tension of the water lets go.
SARAH
That introduces some physics through thinking about the fluid dynamics. Experimenting with the textures of their meals introduces thinking about how substances mix and those mixtures cohere together. And the observation that you can support during those phases where you comment on or, some people in early childhood research call it kind of like a “sportscasting.”
SARAH
You’re talking about what the child’s doing and narrating it as they do it. That begins to help develop the language for them to predict some of these outcomes and conceptually understand the physical properties they’re experimenting with.
NARRATOR
Wow! This was super impactful. Thank you so much for calling into the lab. We can’t wait to talk again!
NARRATOR
Bye for now!
SFX: Telephone receiver hang up click.

INT. FAMILY BATHROOM - NIGHT - CONTINUOUS
SFX: Phone receiver pick-up. SFX: Water splashing

NARRATOR
STEMIE Family Labs, here! How’s
Leila’s bath going?
EDDY
Glad you’re back. I just finished washing Leila’s hair, but she hates this part of the bath where I have to rinse off all the soap.
SFX: Upset baby cries.
NARRATOR
Oh! We just got off the phone with Dr. Pedonti. They mentioned we that we could try intentional play and give Leila the opportunity to focus on the water instead of you rinsing the soap off her.
EDDY
Oh boy. I don’t know--we just need to get this done fast. Leila never likes it when I pour water near her eyes.
NARRATOR
Okay. Well, have you considered letting her pour a cup of water first? That way she would understand what is happening with the water.
EDDY
Hmm. You think it’ll work?
NARRATOR
You’re the scientist here. What do you think?
SFX: Baby fussing.
EDDY
Well... I guess we could test that out. Okay, Leila, I wonder what happens to the water in the cup when we tilt it over? I think the water will spill out, but why don’t you give it a try?
SFX: Water pouring into the sink from a cup. SFX: Baby cooing with excitement

EDDY
Look at that, Leila! The water just spilled out and made a huge splash!
SFX: Water pouring into the sink from a cup. SFX: Baby clapping in excitement.
EDDY
It’s actually working! She’s not fussing anymore, and she’s really focused on pouring water from the cup.
NARRATOR
Complete. That’s because what appears to be fun water play is actually a lesson in understanding changes in volume for her. Leila is actively engaged in testing how water can be manipulated.
EDDY
After all that, she’s becoming a scientist herself. But it’s time to get her and me dried off.
SFX: Splashes as baby is removed from bath seat. SFX: Towel fabric rustling.
NARRATOR
Awesome job today, Eddy! I think everyone at the lab would agree that we’re really impressed with how you made learning the scientific method and physics super fun, all while doing bath time!
EDDY
No, thank you! You’ve made bath time way more fun. Couldn’t have done it without your help, and a few extra towels.
NARRATOR
(giggling)
Well, I'm glad to be of service. Don’t forget, we’re here for you. Take care.
SFX: Telephone Receiver click.

ACT FOUR [Instrumental ENDING THEME]

INT. RESEARCH LAB CALL CENTER - NIGHT.
SFX: Research lab sounds accompanying room tone.

NARRATOR
What a call! Modifying bath time into an exciting science adventure is a remarkable success! We here at the lab are truly grateful to all the listeners and scientists’ families for their invaluable support
NARRATOR
And remember, you can try any of these techniques at home, like giving your child bath toys or household items that float and ones that sink, and talking about what they do in the water.
NARRATOR
You can also encourage your child to push, pull, or kick at toys and talk about how your child made them move. Or even use plastic cups or bowls during bath time for your child to scoop and pour water.
NARRATOR
Through these playful experiences, your child will discover fascinating physics concepts about the properties of water and learn the power of force in moving objects.
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. And all can be found at STEMIE.fpg.unc.edu.

NARRATOR
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.
