
RAR #177: TEACH YOUR KIDS TO THINK LIKE A 
SCIENTIST WITH BOOKS YOU ALREADY HAVE 

Sarah: 00:00 Hey! A quick note here at the top. The Read-Aloud Revival 
podcast is about to go on a short break. What you've got today 
is episode 177. Then we're going to take a couple of months 
break here on the show, you can get caught up on all of our back 
list episodes. There are, in fact, 177 to listen to. And then we'll 
be back later this summer with an excellent new podcast series 
for you. We're already working on it. It's super fabulous. Now, 
while we won't be here on the podcast, we certainly aren't 
going away and we send all of our best resources: free guides, 
book lists all the good stuff to our email subscribers, so if you 
haven't yet, be sure to hop on our email list. I send an email 
every Wednesday morning. You don't want to miss it. You can 
get those emails by heading to Read Aloud Revival.com/
subscribe. Go ahead do it now. Read Aloud Revival.com/
subscribe. 

Sarah: 01:07 You're listening to the Read-Aloud Revival podcast. I'm your 
host, Sarah Mackenzie, homeschooling mama of six and author 
of the Read Aloud Family and Teaching From Rest. As parents 
were overwhelmed with a lot to do. It feels like every child 
needs something different. The good news is you are the best 
person to help your kids learn and grow. And home is the best 
place to fall in love with books. This podcast has been 
downloaded seven million Rmes in over 160 countries. So if you 
want to nurture warm relaRonships, while also raising kids who 
love to read, you're in good company. We'll help your kids fall in 
love with books. And we'll help you fall in love with 
homeschooling. Let's get started. 

Sarah: 01:59 Science is everywhere. It's in everything we do, everything we 
see. And yes, everything we read. Books, in fact offer and 
especially delighXul opportunity to talk about science, both 
through their illustraRons and their text. We just need to know a 
few things to look for and a few quesRons to ask. So today we're 
going to find out what to look for and some quesRons to ask. 
I've invited a couple of experts onto the show. One is a professor 
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of educaRon, who specializes in teaching literacy. The other is a 
microbiologist, who's a professor of biology. You're going to be 
floored when you find out how we can use the picture books we 
already have on our shelves to help our kids learn to think like a 
scienRst. This is so fun. Now, before I launch into this 
conversaRon, I want you to know two things, we pre]y much 
dive right into the meat and you're going to hear several 
references to what my guests call cross-cu^ng concepts. 

Sarah: 03:01 There are seven of these cross-cu^ng scienRfic concepts and 
they make up the basis of scienRfic thinking. They are pa]ern, 
cause and effect, structure and funcRon, scale, proporRon, and 
quanRty, systems and system models, energy and ma]er, and 
stability and change. See, science isn't about learning content. 
It's not about memorizing facts or learning a certain body of 
informaRon and commi^ng that to memory. In fact, my guests 
today say that scienRsts aren't smarter than everybody else. 
What they do instead is create a habit of mind where they ask 
quesRons based around these seven cross-cu^ng scienRfic 
concepts, the ones I just menRoned. And by doing so, they think 
scienRfically. Picture books, it turns out are an excellent way to 
nurture this kind of scienRfic thinking in our own students. But 
I'm ge^ng ahead of myself. Let's listen in. 

Sarah: 04:02 Dr. Valerie Bang-Jensen, department chair and professor of 
educaRon at St. Michael's College in Vermont, is an expert in 
children's literature and literacy. Dr. Mark Lubkowitz is chair and 
professor of biology at St. Michael's, and he's a molecular 
biologist. They actually started working at St. Michael's on the 
same day 20 years ago. But back then they never imagined they 
would be pairing up to write a book. They're the co-authors of 
Sharing Books, Talking Science, Exploring ScienRfic Concepts 
with Children's Literature, and they're on a mission to convince 
everyone that scienRfic concepts appear everywhere in books 
and in our daily lives. We just need to know what to look for. So 
today they're joining us to talk about using books to learn to 
think like a scienRst, Valerie and Mark, welcome to the podcast. 

Mark: 04:55 Can I add one thing to the introducRon Sarah, if I may? Which 
you would never know about Valerie, from reading our website 
is that Valerie is someone say bless someone say cursed with 
synesthesia, which means that she sees le]ers and numbers as 
colors. So imagine someone who's dedicated their professional 
existence to literature. And when she opens up a book, what 
she sees is an incredible pale]e of colors. Like that's not an 
experience I have. And what you also might not know is that 
Valerie and I have wri]en two books together. And when we 
write, we're in the same room on the same Google Doc on a 

 © 2021 SARAH MACKENZIE MEDIA LLC, all rights reserved 
WWW.READALOUDREVIVAL.COM

https://www.rev.com/transcript-editor/Edit?token=YNrRzSvns6CJJXUhLG9alWuJ7VsN-g20U9B390Has6961cxPIrCL7qNu5i-6PTYJJg_MAy97rYZlT6j8nlKCDCOo3r0&loadFrom=DocumentDeeplink&ts=181.92
https://www.rev.com/transcript-editor/Edit?token=L7ZoIpcq3oq31yyUfoWL4OL79eN2XIMkpCnG0V7GHHwu2o1X8rmpupvzvYXrw5bjqpUkX8xhxMKH0KRKq6fw-O5kKQw&loadFrom=DocumentDeeplink&ts=242.95
https://www.rev.com/transcript-editor/Edit?token=m9Tz06tnywFUoNRUSgwuYPbRrK4T9SsRHuIxAXcApA6WoPACqLwibU-gItZYDvCvySxsCTY7u4W43KBgi-4lVsf6NHU&loadFrom=DocumentDeeplink&ts=295.01


Page  of 3 20

table facing each other. And I'm an atrocious speller, so Valerie 
look at look up at me and say, Mark, there's a purple word 
where a yellow word should be. 

Valerie: 05:34 That's how we wrote the book. 

Mark: 05:36 Yeah. I am beginning to figure out that you know that a C, or a K 
is a different color than a C, and so on. The other thing is that I 
should point out Valerie was the recent recipient of our 
Conscious Teaching Award. So she is, as you might predict really 
quite good at her job, and an alto singer. 

Valerie: 05:51 And I'd like to add a li]le bit. You've captured the the academic 
side of my colleague, Mark, he also loves to grow food, he has 
an enormous garden, a greenhouse he built himself. And what 
does he do with all this food, he and his wife, Ginger, invite 40 of 
their closest friends to dinner on the 15th of every month. If you 
don't know what you're doing on the 15th, you go to their 
house for dinner. And that is what I'm looking forward to ajer 
the pandemic is over. 

Sarah: 06:20 I might make my way to Vermont on the 15th of the month, I'm 
thinking. 

Mark: 06:24 We had 25 years of dinner parRes unRl the pandemic or a 
hundred dinner around. 

Valerie: 06:30 I'll say to you that, Mark earned that teaching award long before 
I did. So I'm following in his footsteps. 

Sarah: 06:37 Well, it is such a pleasure to chat with you. And we have been 
having fun, our whole team has been reading your book. And I 
just can't wait to talk with you about the ideas in here. So 
maybe we can start just by defining what you mean or talking 
about what you mean when you say, learning to think like a 
scienRst. So what does that mean, exactly? 

Valerie: 06:56 Let's tell them the secret first, Mark? 

Mark: 06:59 Well, the secret is, so scienRsts aren't smarter than everybody 
else. ScienRsts have just created a code a way to classify sort of 
human thinking and behavior. And so one of the ideas of the 
cross-cu^ng concepts is they're not... They don't fall under the 
domain of science, they actually fall on the domain of humanity. 
And if you look at those seven ideas of seven cross-cu^ng 
concepts that we call the scienRfic thinking, they really describe 
just how people in general think. And so that was a real aha for 
us, because what that means is that everybody from your two 
year old upwards, is already thinking, walking and talking like a 
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scienRst. And it's just about helping them realize that. And as 
Valerie is going, I'm sure going point out at some point today, 
that when you're wriRng, you're following the same schema and 
the same structure, the scienRsts follow just with a different set 
of vocabulary. 

Valerie: 07:48 This all came about when I was teaching a graduate class, and 
they were pracRcing teachers who came to my class to learn 
about nonficRon. A lot of them knew so much about ficRon and 
felt very comfortable with it. But as you know, Sarah, there's 
been a resurgence or an explosion, more likely, in nonficRon 
over the last 15 or 20 years. I've even listened to your interview 
with Barb Rosenstock. And just incredible work. And so I wanted 
them to see that we read books, and interpret them based on 
our own experiences and our own educaRon. So I invited Mark 
to come to class, I read aloud this beauRful picture book called 
Winter Barn. It's very New England, the cover is just white 
space, which is snow, and a red barn, and a stone wall, very 
quiet sort of mood. 

Valerie: 08:39 And it describes a farmer bringing the animals in for the winter, 
and the hush that falls over everything. And I read it, it's 
beauRful. I asked all the teachers what they thought and what 
they remembered, what was their response? And they all talked 
about the beauRful language and how well it paired with the 
illustraRons and how there were, simple vocabulary, but really 
deep embedded words and concepts about Hessian soldiers 
that had built the foundaRon. And then I said, Mark, what did 
you hear? 

Mark: 09:11 And I said, it's a horror story. No one else in the room thought 
that way. But what I heard and what I saw in illustraRons, was I 
put all the animals in the barn into two categories. So some 
were predators, and some were prey. And I knew that over the 
Rmescale of the winter, the predators, mainly the cat was going 
to eat the mice, right? And so just very different take on the 
story than everyone else. And I didn't pick up on the soldiers or 
the tenors and Morrison, I just picked up on they're predators 
and they're prey animals, and they're interacRng in a small 
space. So some might say that when Valerie was sharing that 
book with our class, and I was listening, that what I was doing is 
listening like a scienRst. And so that led to this conversaRon 
between the two of us was like, so how did you come to such a 
different interpretaRon of that story than everyone else in the 
room and being the only scienRst in the room? 

Mark: 09:57 And so that of course led to so how would a scienRst look at 
this? And so I looked at the bow showed me that the cover of 
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the book. And so it's a picture bucolic barn covered in snow, 
right? And so right there, that's a pa]ern. And that pa]ern tells 
me that it's winterRme. So, that's my observaRon number one. 
And I know that that pa]ern is going to cause the farmer to 
move the animals inside of that structure. So cause and effect, 
right? I know that the funcRon of that structure is to protect the 
animals. Structure funcRon. I know that I can view that structure 
then, as a system, right? 

Mark: 10:28 A closed system with boundaries and energy and ma]er coming 
into things food and water and waste going in and out, the 
farmer does daily chores, or I can think of it as a model system 
for the enRre ecosystem of New England. And then I also know 
that depending upon the scale at which I examine that system, 
so if I look at the look at the system over the enRre winter, I'm 
looking at the bar and there's a rhythm, a daily rhythm, right, 
the farmer brings food, it takes out water takes that waste, and 
so on. And so it's a predictable pa]ern. So it's a stable system. 
But if I change the scale, and zoom in on that moment at which 
the cat eats the mouse, at that point it's changing. So that's 
what it means to think like a scienRst, or to even look at the 
cover of Winter Barn, and to interpret the reality there. 

Sarah: 11:28 Which makes it sound like there's so many of these layers that 
we have. When we're revisiRng a book, there's always more 
layers for us to dive into, more things for us to uncover as we're 
reading. I think you even menRoned in your book, I don't 
remember how you both worded it. But the impression I got 
was not that we need to squeeze everything out of a book, like 
we're squeezing juice out of an orange or something, right? But 
that this deepens our understanding of the book, of ourselves 
and of the world. Because we are looking at the stories from 
well, I think you said this is at the top here today, Valerie, which 
is looking at it from your experience and from your educaRon. 

Valerie: 12:06 The first Rme someone reads a book, you just want to get out of 
the way. You want the author and the illustrator to connect with 
the reader in the way that is just going to happen and emerge 
from for every reader. But the more that you think about this, 
the more you can return to a book and have conversaRons 
about these elements that really pair beauRfully the scienRfic 
with the literary things. So for example, should we give you 
some examples of how? 

Sarah: 12:34 Yeah. 

Valerie: 12:34 Okay, so Mark keeps talking about pa]ern, and he's taught me 
it's really the superhero of science pa]ern is, but if you think 
about a book like Brown Bear, Brown Bear, I'm sure a lot of your 

 © 2021 SARAH MACKENZIE MEDIA LLC, all rights reserved 
WWW.READALOUDREVIVAL.COM

https://www.rev.com/transcript-editor/Edit?token=nDs1RsUScydxF9bgFCJQvAmCpYOcJkk-mgU_tE-2gQY8EwvP4PCHdrqEyB1ciRTHEzqmfen1r14BgKwBgGIEVusg0WI&loadFrom=DocumentDeeplink&ts=628.45
https://www.rev.com/transcript-editor/Edit?token=XSxGUDSTcY_G5wbj9eanuCbfFDd2-oMSuYKJFa0KjyPqc6OdXHzTV9RL962qkpIsBWUlNommLAFnP-IlcdSZ6TPqVbY&loadFrom=DocumentDeeplink&ts=688.9
https://www.rev.com/transcript-editor/Edit?token=Dse-UFh5qai9_QZV6NXcCtXYkZnU_6cKHpW85rmDca_kbNChfxE9oHbP0FfLwAo_kJAo1PDYJEWUFH_fW8F4BTJQ_Cw&loadFrom=DocumentDeeplink&ts=726.56
https://www.rev.com/transcript-editor/Edit?token=Md60wTJe7oA1vetAIQua-vyVx21xq9UThBUgg8X7u1RbpMq6vOKq4CyMe2nirQLZNJ8UXPTe6asMeNcBfc7qtSwi4fM&loadFrom=DocumentDeeplink&ts=754.07
https://www.rev.com/transcript-editor/Edit?token=57qOEGEg1IVabouNMkgvuDJnP6Q4HU2Ir8LE93KbIUfBNFYVnsWjko0d5qMIyJJulRH7_RI-bpib_JIGInylYZ7_wkI&loadFrom=DocumentDeeplink&ts=754.46


Page  of 6 20

listeners know that book. It's a pa]ern right? Brown Bear, Brown 
Bear, What Do You See? I see. So within this two pages, the kids 
are chanRng along with it and predicRng. And that's what makes 
the book. But what makes it special at the end is the pa]ern is 
broken. And depending on which version you have , is a mother 
looking at the children, or children instead of an animal looking 
at another animal. So that breaking the pa]ern is what makes it 
delighXul and saRsfactory. And Mark, you have a great example 
from the Hunger Games. 

Mark: 13:18 Yeah, so if you think about how the story is resolved, in the first 
book, there's supposed to be one ulRmate winner, right? So 
that's the pa]ern, that's the cause effect the rule. And so they 
throw the system into change by disrupRng that pa]ern. So 
there's going to be two winners this year. And if you think about 
it, books usually start off with a stable pa]ern that is 
immediately thrown into discord. The book is about resolving 
that, bring it back into either new pa]ern, or to the old, or you 
start off with this disrupRve system. But it's always disrupRons, 
stability, disrupRon, and then how dissaRsfying is it when we 
don't get it resolved? Right? 

Sarah: 13:51 Well, so as you're talking about this, so one of the things that 
our community director did, and she was the first one to read 
your book and says Sarah, you have got to have them on the 
podcast. She took a couple of books, she took The Snowy Day by 
Ezra Jack Keats, and she took Owl Moon by Jane Yolen. And she 
looked for all of these different cross-cu^ng scienRfic concepts 
in the book. And so she sent them to me and said, if you have 
Rme, it would be really fun for me to check and see if I was on 
the right track. So I told her I'd run her ideas by you if you're up 
for it. 

Valerie: 14:22 Absolutely. 

Mark: 14:22 Yeah let's do it. 

Valerie: 14:23 Love those as examples, too. She chose well. 

Sarah: 14:27 Okay, let's do Owl Moon. And we actually had Jane Yolen and on 
to talk about the making of Owl Moon, which of course 
happened a long Rme ago because her... The li]le girl who's on 
the cover of Owl Moon is now a grown woman with adult 
children of her own. So, because the story was based on her 
husband taking her kids out owling. So okay, this is what Kortney 
had, she said for cause and effect, which I think paired with the 
lit so that's the scienRfic cross-cu^ng concept that is paired 
with plot as a literary device, right? Am I understanding that 
right? 
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Mark: 14:59 That's right, yes. 

Sarah: 14:59 Okay. So, she wrote down trains and dogs. And then she wrote 
father and owl calling to each other. 

Valerie: 15:07 Yeah, so the train and the dog, the train. So it's se^ng the stage. 
And then the distance, they hear a train whistle, and they hear a 
dog howling back at the train. So the dog howling was the effect 
caused by it hearing the train. So she nailed that one. 

Sarah: 15:25 Good job Kort. 

Mark: 15:26 And in the middle of that book, there's a really nice double page 
spread of it's an aerial view of the owl landing. And so you can 
see a branch and then below that is the father and daughter. 
And so it just whispers cause and effect, because an effect is 
something you can see or measure. So you can see the owl 
coming in. In which you can't hear, but you can imply it as they 
were just going hoo hoo hoo, right? So, that's the cause. 

Valerie: 15:50 Yes. 

Sarah: 15:52 Yes! Okay, so then for pa]ern, which pa]erns again, the 
scienRfic concept that goes along with genre? Is that it? That's 
what I have is on note. I don't know. 

Valerie: 15:59 It's one way that it does. I mean to take a detour from Owl 
Moon for a minute. How do we know a folktale when we see 
one? 

Sarah: 16:07 Oh- 

Valerie: 16:08 It has certain elements. It has elements in it, right? It might be 
talking animals, that might be very simple, not much character 
development. So we know it's a folktale. We know fable, a 
pa]ern of a fable. Is it has a lesson, right? 

Sarah: 16:23 Yeah, a moral at the end. 

Valerie: 16:24 A moral. Science ficRon always asks what if? So, genre is a 
pa]ern. 

Sarah: 16:29 Oh, interesRng. Okay, I see. 

Valerie: 16:31 But I think- 

Mark: 16:31 Even structure. The structure of the books themselves, whether 
they're chapters, or in a lot of picture books, they're in units of 
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eight pages, which is a pa]ern really of prinRng more than 
anything else. 

Valerie: 16:42 But I think Owl Moon, let's think about that, the pa]ern. I 
actually know this family, and I know that when each child was 
old enough, the child went out with their dad, David, to go 
owling and the condiRons had to be right. They had a fall, they 
wouldn't go out and in pouring rain, probably, right? So the 
pa]ern of that event, we can see that there might be certain 
Rmes of the year that you would go, owling. That's a pa]ern. 

Sarah: 17:06 Okay. 

Mark: 17:07 Cause and effect relaRonships can be pa]erns. In this case, it is 
a pa]ern, right? So the owl responds to that sound? It's gonna 
respond to hoo hoo hoo. But it's not gonna respond to cacaw. 

Sarah: 17:19 Yes. Okay. Yes, she has noted footprints and shadows bumping 
along. She noted what you just said Valerie, about the brothers 
have already gone owling. And the li]le sister had to wait as a 
note under systems, the systems that are in place. 

Mark: 17:36 Family system. 

Valerie: 17:36 Yeah. And the family is the system, right? 

Mark: 17:38 And every system has boundaries. So in this case, it is the 
familial boundary. And then the interacRng components are the 
parents and the offspring. 

Sarah: 17:46 InteresRng, okay. 

Valerie: 18:06 Did she tackle stability and change? 

Sarah: 18:09 Yes, she did. She wrote moonlight, shadows and trees clearing. 

Mark: 18:13 So here's the thing about stability and change that is really 
fascinaRng, is that it's really all about scale, right? So what does 
an owl do all night long? It lands. It takes off. It lands. It takes off. 
It lands. It takes off. So over the scale of like 12 hours at 
nigh^me, that's a normal behavioral pa]ern, right? There's 
nothing... That's very stable. But if you change the Rme scale, 
and you ask this very second, what is the owl doing? If it's 
landing? Well, it's changing, right? And so I always like to say if 
you are a MarRan scienRst, and you only came to earth once 
every century, to measure humans and see what they're doing, 
you would conclude that they're dying, like that's what they do. 
Right? But if you Rmescale and you came in, he said, I'm gonna 
measure every year, every decade or every hour, you get a very 
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different result. So all of us are always stable and changing 
depending upon the scale at which you're looking. 

Sarah: 19:05 I'm just like, mind blown. That's amazing. Okay, for energy she 
has, if you go owling, you have to be quiet and make your own 
heat. 

Valerie: 19:15 Uh-huh. Good for her. Yep, he was definitely one type of energy. 
And that's, that's totally right. We could also think about... So 
I'm not a scienRst, I never trained as a scienRst. And I needed a 
lot of help when we got going. And I said, Mark, when I buy a 
new device, I just go right to the quick start. I don't want to read 
all the direcRons. So I need a quick start to help me find the 
concepts. And one that was really hard for me was energy and 
ma]er. So Mark, what's a quick start quesRon to help us think 
about energy here? Let's say the owl was flying all night. 

Mark: 19:50 Okay. So for biological systems, the energy is always going to be 
whatever they ate, so chemical energy, and then the way it 
manifests is sound, heat, moRon. So if the owl is flying, that's 
energy in acRon right there. And then when the owl is landing, 
there's energy being dissipated. The sound coming out of the 
father and the daughter, that's energy, right? That's their 
breakfast leaving their body in another form. Or probably their 
ice cream sundae they had before they headed out or whatever, 
a hot chocolate. 

Valerie: 20:21 I also think that books offer a chance to see Rme as a scale also. 
So you menRoned The Snowy Day earlier. Peter goes out by 
himself for maybe an hour, maybe half an hour. And the whole 
book takes place in that Rmeframe. Then you take something 
like Percy Jackson, or Harry Po]er, where a whole year goes by 
with every book. And so kids get a sense of scale. Did it happen 
in a moment? Is it last stop on Market Street, which is just one 
bus ride long, versus decades or years. 

Mark: 20:52 And losing it... One of my favorite examples is losing a tooth, 
that's a pa]ern that you anRcipate. But on the day that 
happens, when you zoom in and change the scale. That's not 
just part of a pa]ern, that's a momentous event. Because you 
change scale. 

Sarah: 21:06 The scale is interpreted... The importance of each event, I guess, 
is interpreted based on the scale that we're talking about. 
Because whether it's this week in the life of this... We have a 
picture book biography we've been reading lately called, just 
brand new, it's called Mornings With Monet. And it's just the 
whole story just takes place before breakfast, from the Rme he 
wakes up in the last pages when he's eaRng breakfast. And then 
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you can read another picture book biography about another 
illustrator arRsts that takes place from the Rme they're... It 
began with a page, which is a picture book biography about Gail 
Fujikawa and takes place from the Rme she was li]le unRl her 
death, and so the moments in the story reflect. Whether they're 
climacRc or not just really depends on the scale of Rme that 
you're talking about, then right? 

Mark: 21:51 The author zooms in and zooms out. And when they zoom in, 
that's pay a]enRon. And now I'm going to fast forward for three 
months, and then pay a]enRon again, to this hour, whatever. 

Sarah: 21:59 Yeah. 

Valerie: 21:59 Yeah. And a lot of picture books arRsts do this anyway, where 
they will have panels or boxes, and then there will be a double 
page spread, that sort of says to slow down and look at this, 
something big is happening. So if you go back to that picture 
that Mark was describing where the owl is about to land, 
because the dad has called it in, and you see these talons come 
out. And so if you think about the physical properRes of the 
talons and their shape, they're going to help it grip, the limb 
that it's landing on. 

Mark: 22:32 They're not dental floss, right? Because they have to... And that 
their shape has to be able to make a circle, otherwise they 
wouldn't be able to grab prey or even a limb. 

Sarah: 22:41 Yeah, this is fun. Because with my younger students, we were 
just doing a whole unit on birds. And we were talking about how 
you can look at a bird's beak. And you can tell just by the beak, 
the funcRon of the beak is what they eat, right? So you can tell 
by looking at a bird's beak pre]y much what they eat. You can 
deduce just looking at the shape of the beak or the talons same 
thing. Do they hop around the ground? Or do they need to cling 
to a branch or swoop down and grab the fish from the river? 

Valerie: 23:20 So this kind of leads me into the other idea that we have, and 
that is that some books are just right in your face, they shout a 
scienRfic concept. And so for example, Sneed B Collards book, 
Beaks is a book that shouts about structure and funcRon. What 
do you do with a tail like this? I mean, it's shout structure and 
funcRon. There's a great book called Bridges Are To Cross by 
Sturges. So that's structure and funcRon in the engineer world, 
where you're building something to solve a problem. Oh, and 
Gail Gibbons too. We call her Gail Systems Gibbons because all 
of her books are about systems, the components, how they 
interact. 
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Valerie: 24:02 But one of the things our editor said to us is, don't tell me which 
books I have to read, I want to be able to pull any book off the 
shelf and see the concepts in there. Help me do this. Once you 
know them, it's kind of your training wheels, use shout books. 
And then once you start to see the concepts, then you take off 
the training wheels and you start to see them everywhere. So 
for example, The Snowy Day. 

Mark: 24:26 I love the cover, because Peter is looking over his right shoulder, 
and he's looking at his footprint in the snow, right? And so that's 
an effect, then you can just tell that he's pondering the cause. 
And he's just totally mysRfied by the fact that he made an 
impression in the snow. So it's just whispering to you Cause and 
Effect. 

Sarah: 24:45 And now it's not shout because it's not about that, it's not about 
cause and effect you're just watching it happen. 

Valerie: 24:49 Find these concepts whispering everywhere. Structure and 
funcRon in The Three Li]le Pigs, right? Only one house. The 
house which was the funcRon, served together keep them safe 
from the wolf. Because this structure was made of brick, right? 

Sarah: 25:04 I have never thought about books this way, and it's so much fun. 
It's going to be so fun to uncover all this. 

Valerie: 25:10 It's a new way of thinking. And then it just becomes the way 
that you think. 

Mark: 25:13 To me is part of that really that lifelong journey of trying to 
understand humanity. Our brains put pa]ern on everything, 
that's just what defines humanity. We are... That's what makes 
us. What we can do be]er than every other animal out there is 
recognize pa]erns. I mean, what is language? Pa]ern 
recogniRon? What is behavior? Pa]ern recogniRon. 

Valerie: 25:34 We started off with a li]le story in our book about a second and 
third grade teacher named Callie. And she was great. She invited 
us to observe in her class over the year, and she would try out 
our ideas. And she had talked a lot with her class about cause 
and effect and structure and funcRon. She was reading 
Charlo]e's Web she was at the part where Charlo]e decides 
she can save Wilbur by spinning words in the web. It's this li]le 
moment where no one else in the barn is awake. Charlo]e is 
weaving the web and coaching herself through it with a li]le 
kind of song. One of her students said, I bet she's using a 
different kind of thread for the words than she is for the rest of 
the web, and then Callie said to the student, what makes you 
think so? 
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Valerie: 26:19 Means it all has to be a different kind of thread, because it's a 
different purpose. She shouldn't use the sRcky ones because it 
would make flies sRck in the word. And what we all realized 
when I heard that was that this child was applying his 
understanding of structure and funcRon to help enrich this part 
of this book, it was just amazing. He was taking that lens with 
him everywhere. And one thing that Mark, who teaches labs, he 
would never say don't do hands on inquiry science with 
children, they need that, right? But they can't get all of science 
from a book, but they can launch these ideas into every part of 
their life. And books are a perfect place to do that. Because 
books are life. They're a li]le microcosm of life. 

Mark: 27:19 In our book, we wrote everything you need to know about 
structure and funcRon you can learn from the paperclip. So if 
you can imagine a paperclip in your mind, you know what it 
looks like. So, let's start with that. So Valerie, what's the 
paperclip do? What's it's funcRon? 

Valerie: 27:32 I think you should ask Sarah. 

Mark: 27:32 Okay, Sarah, what's the paperclip do? 

Sarah: 27:34 It hold things together. Papers together. 

Mark: 27:36 Now watch this, or describe the shape for me? What does this 
paperclip look like? 

Sarah: 27:40 Rounded, oblong. 

Mark: 27:42 Okay, now watch this. With the audience can't see is, I've just 
changed the shape of the paperclip. And I've straightened it. So 
Sarah, will this sRll hold paper? 

Sarah: 27:53 No, it will not. 

Mark: 27:55 It will not. So I changed the shape. And therefore I changed the 
funcRon. Now this part you have to do in your mind. But now 
let's just say that I were to make the perfect paperclip out of a 
piece of string. Would it hold paper? 

Sarah: 28:06 No, even though it's the right shape. 

Mark: 28:08 Yes, it would not. Correct. So shape ma]ers. But the physical 
property ma]ers also, has to be the right shape. It has to be the 
right physical properRes. And so just you know, I teach 
molecular geneRcs. And I just did that exact demo with my 
students when I was talking about protein structure funcRon, 
because it's just a guiding principle shape ma]ers, physical 
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property ma]ers, whether you're talking about a paperclip or a 
molecule. 

Sarah: 28:30 I wish I had taken science classes from you, I think I would have 
understood them a lot be]er than I did. 

Valerie: 28:36 And that's exactly the point that we like to make, is that a lot of 
us took science classes and content was the boss. We just had to 
memorize and memorize. And it's impossible to memorize 
everything. But if you have this schema, you just plug things in. 
The other thing ge^ng back to structure and funcRon. I think 
kids have a lot of fun thinking about the structure and funcRon 
of the physical book. So if you take a book like Lois Ehlert, where 
she has the cutouts. The structure is there to enable the 
funcRon, which is you can see pages that are behind it that are 
different colors. Or if you get to a gatefold page, that structure 
enables you to be incredibly impressed or see a whole spread of 
a landscape that was just too big for a regular double page 
spread. So, that's a lot of fun to think about. 

Valerie: 29:30 Why is this book, Gibbons wrote on skyscrapers tall and narrow, 
or Hello Lighthouse? Why is it tall and narrow? I had a friend 
who started a goat farm, she took over a form that was mono 
cropped. And she said, Do you know a plant biologist? And I 
said, Actually I do. So I arranged to take Mark out to meet my 
friend Karen. And I was about to explain what they each wanted 
to and within two minutes they were off and running, talking, 
because they could speak the same kind of concepts. 

Mark: 30:06 At the Rme I knew nothing about goats. In fact, I didn't even 
know that goats are browsers, not grazers. And browsers eat of 
branches and grazers eat grass. So I thought they were grazers. 
So, I didn't even know that. But I knew the quesRons to ask. So 
what's your system? What's the pa]ern of your system? What's 
the pa]ern that you're trying to disrupt? So once it was stable, 
and was changing, tell me about the cause and effect 
relaRonships? And then let's look at energy ma]er? What are 
the levers that you can pour into that system to drive change, 
and to get to the pa]ern that you want to get to? 

Mark: 30:37 And then part of that solving that problem would be structure 
and funcRon. And that's true if you go to any science 
conference, you don't have to know all the content. Because it's 
impossible to know at all. But when you meet someone, what's 
your system? What are you measuring? It's always the same 
seven quesRons. And so it's empowering, because you don't 
have to go and memorize all that content. It just falls in place 
because it follows a pa]ern itself. 
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Sarah: 31:00 Okay, so then our kids then learn to speak the language of 
science. And so and this is really empowering. I think, for a lot of 
our listeners are home schoolers. And one of the things I hear 
from a lot of homeschooling families is, I've got a kid who's 
really into science, and I'm not really into science, I don't know if 
I have what I need to equip them. But by empowering them to 
think like a scienRst, we're preparing them then to do science at 
any level in the future. 

Mark: 31:25 Yes, that is exactly right. In fact, the quick start quesRons that 
we use in our book, which and we wrote for K-8 teachers, I use 
my college classes because the relevance of them never goes 
away. 

Sarah: 31:43 Now it's Rme to hear from the kids. They'll tell us about the 
books they've been loving lately. 

Karina: 31:57 Hi, my name is Karina Tung, and I'm seven years old and live in 
Los Angeles, California. My favorite book right now is Journey To 
America: Escaping The Holocaust To Freedom by Sonia LeviRn. 
The book is based on the author's own life, playing Germany as 
a child. I think it's really good story because they never gave up. 
My favorite part is the ending, but I don't want to spoil it for 
you. 

Hans: 32:22 Hi, my name is Hans Tung. I'm nine years old and I'm from Los 
Angeles, California. My favorite book right now is The ChrisRan 
Heroes: Then And Now series. These are true stories of really 
brave men and women who went all over the world to share 
about God's love, and someRmes they were even killed for 
following and obeying Jesus. These stories make me braver and 
not take my faith for granted. I hope you can read them and be 
inspired too. 

Greta: 32:50 Hi, my name is Greta Pa]erson. I'm 11 and I live in Washington 
State. My favorite book is Keeper Of Lost CiRes Book Seven: 
Flashback. I love the complex storyline and the characters are 
very fun and easy to relate with. 

Caleb: 33:07 Hi, my name is Caleb. I am 10 years old and I live in 
Massachuse]s. One of the books I've been enjoying lately is 
Mrs. Piggle-Wiggle because the parents call a lot of people, but 
they can't solve the problem. So they call Mrs. Piggle-Wiggle. 

Liam: 33:29 Hi, my name is Liam and I'm eight years old and live in Texas. My 
favorite book is Who Was Wolfgang Amadeus Mozart. I like it 
because I love classical composers and their music. And one of 
my favorites is Mozart. 
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Will: 33:45 Hi, my name is Will. I'm 12 years old and I live in Port Campbell, 
Australia. My favorite book series is the Hunger Games because 
they keep you on the edge of your seat and they tell a really 
good story. 

Grace: 33:58 Hi, I'm Grace. I'm 10 years old and I live in Port Campbell, 
Australia. My favorite book is the Harry Po]er series, because 
there's something exciRng in every chapter. 

Parent: 34:10 What's your name? 

Archie: 34:11 Archie. 

Parent: 34:12 And how old are you, Archie? 

Archie: 34:13 Six years old. 

Parent: 34:15 Where do you live? 

Archie: 34:16 Port Campbell, Australia. 

Parent: 34:19 What's your book? 

Archie: 34:20 Harry Po]er. 

Parent: 34:21 And why do you like the Harry Po]er books? 

Archie: 34:24 Because Ron Weasley and Harry have great adventures. Bye. 

Parent: 34:31 What's your name? 

Ada: 34:33 Ada 

Parent: 34:33 And how old are you Ada? 

Ada: 34:34 Three years old. 

Parent: 34:36 And where do you live? 

Ada: 34:37 Port Campbell, Australia. 

Parent: 34:40 What book do you like? 

Ada: 34:42 Peppa Pig. 

Parent: 34:43 Peppa Pig nursery rhymes? 

Ada: 34:46 Yeah. 

Parent: 34:46 And why do you like that book? 
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Ada: 34:47 Because Peppa Pig sings Mary Had a Li]le Lamb. 

Parent: 34:52 Mary Had a Li]le Lamb. Thanks, Ada. 

Elizabeth: 34:55 Hi, my name is Elizabeth. I am eight years old and I live in 
Colorado. My favorite book is Li]le Women by Louisa May 
Alco]. It gives an interesRng and realisRc perspecRve of life 
during the Civil War. 

Silas: 35:10 My name is Silas. I'm nine years old, my home state is Oregon. 
The book I like best would be The Flying Dragon Room by 
Audrey Wood. I like it because I like the rooms that Patrick 
makes. 

Parent: 35:29 What's your name? 

Speaker 16: 35:31 Marina. 

Parent: 35:31 How old are you? 

Speaker 16: 35:33 Three years. 

Parent: 35:34 Where are you from? 

Speaker 16: 35:36 New York. 

Parent: 35:36 What's your favorite book? 

Parent: 35:39 The Fierce Yellow Pumpkin. You say by Margaret Wise Brown. 
Very good. Thank you. 

Nathan: 35:47 Hi, my name is Nathan. I'm from South Carolina. I eight years 
old. My favorite book is Magic Tree House. And why? Is because 
I like all the adventures. 

Abigail: 36:02 Hello, my name is Abigail Blakely. I'm from Taylor, South 
Carolina. I love the Serafina series, because I love the adventure 
and I love the heartbreak and everything else about the series. 

Sarah: 36:26 Thank you so much kids. Wasn't that a fun episode? I really 
enjoyed my conversaRon with Valerie and Mark. We will have 
links in the show notes to their books. The one we talked about 
today was Sharing Books, Talking Science. They also have one 
called Books In Bloom. We'll put links to all that in the show 
notes as well as links to the books we menRoned today. The 
books that shout and a few that whisper. Now as I menRoned at 
the top of the show, we're taking a short break just here on the 
podcast, not in our creaRon of really awesome resources. 
Definitely not at RAR Premium, we've got a great lineup ahead. 
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In fact, inmates speaking of science, our picture book that we're 
reading as our family book club is called Nature's Friend. And it's 
a picture book biography about the arRst, Gwen FrosRc, who 
was inspired by nature a whole lot in her art and it's a really 
beauRful picture book biography all about a Michigan arRsts. 

Sarah: 37:21 We've also invited Cindy West to come and lead us in a literary 
nature study workshop. So this is really fun. If you're into nature 
study or trying to get your family into nature study, trying to 
maybe start the habit of noRcing and appreciaRng nature on a 
different level. We are pairing up nature study with books here 
at Read-Aloud Revival. So Cindy is coming, she's going to lead us 
in a family nature study workshop that goes right along with our 
family book club pics. So I mean, books, nature, happy all kinds 
of happy, right? We're doing all that in RAR Premium. As always, 
you can find out what's coming next in RAR Premium and give it 
a whirl, we have a 30 day money back guarantee, which means 
that you can join RAR Premium no risk, you can just see if it's a 
good fit for you. 

Sarah: 38:06 And if not, you can always request a refund within 30 days but 
we're be^ng it's going to be a good fit. And we've got some 
really excellent lineups of family book clubs. Well, writers on 
wriRng workshops and homeschool trainings for you so that you 
can teach with less stress and more rest and that's all at our 
RARPremium.com. In the meanRme, you know what to do, go 
make meaningful and lasRng connecRons with your kids through 
books. 

Sarah: 38:40 So many of us feel overwhelmed in our homeschool. There's a 
lot to do, and it feels like every child needs something a li]le 
different. The good news is you are the best person on the 
planet to help your kids learn and grow. And home is the best 
place to fall in love with books. I'm Sarah Mackenzie, I'm a 
homeschooling mother of six, the author of Teaching From Rest 
and the Read Aloud family and I'm the host here on the Read-
Aloud Revival podcast. 

Sarah: 39:18 This podcast has been downloaded over eight million Rmes. And 
I think it's because so many of us want the same things. We 
want our kids to be readers, to love reading. We want our 
homes to be warm and happy havens of learning and 
connecRon. We know that raising our kids is the most important 
work of our lives. That's kind of overwhelming, right? You are 
not alone. In Read-Aloud Revival Premium, we offer family book 
clubs, a vibrant community and circle with Sarah coaching for 
you the homeschooling mom, so you can teach from rest, 
homeschool with confidence and raise kids who love to read. 
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Sarah: 40:08 Our family book clubs are a game changer for your kids 
relaRonship with books. We provide you with a family book club 
guide, and an opportunity for your kids to meet the author or 
illustrator live on screen. So all you have to do is get the book, 
read it with your kids, and make those meaningful and lasRng 
connecRons. They work for all ages, from your youngest kids to 
your teens. Every month our community also gathers online for 
a circle with Sarah to get ideas and encouragement around 
creaRng the homeschooling life you crave. They're the most 
effecRve way I know to teach from rest and build a homeschool 
life you love. We want to help your kids fall in love with books 
and we want to help you fall in love with homeschooling. Join us 
today at RARPremium.com. 
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