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PrefacePreface

Y
ear 1 students listen as their teacher 

reads The Day the Crayons Came Home, 
the clever story of a group of wayward 

crayons left in various places by a boy 

named Duncan. The crayons are sending postcards 

to Duncan, each with a woeful tale and a plea to 

return to the crayon box. One postcard (p. 10) 

reads as follows: 

Duncan! 

It’s us … Yellow and Orange. We know we used 

to argue over which of us was the colour of the 

Sun … but guess what? NEITHER of us wants 

to be the colour of the Sun anymore. Not since 

we were left outside and the Sun melted us … 

TOGETHER! You know the real colour of the 

Sun?? HOT. That’s what. We’re sorry for argu-

ing. You can make GREEN the Sun for all we 

care, just BRING US HOME!

Your not-so-sunny friends,

Yellow & Orange

The Year 1 students giggle at the silly postcards 

sent by the desperate crayons. After the read-aloud, 

they recount some of the ways the crayons were 

changed in the book – broken, melted by the Sun, 

chewed by a dog, sharpened, melted in the tumble 

dryer and so on. This discussion leads them to an 

exploration of crayon properties (including meas-

urements), an investigation of ways crayons’ phys-

ical properties can be changed, and a read-aloud 

and video about how crayons are manufactured. 

Students discover that there is a surprising amount 

of engineering and technology behind the design 

and production of this classroom staple, and they 

apply the steps of the engineering design process 

to come up with a way to recycle crayons into new 

and interesting shapes and colours. This activity 

addresses the engineering core idea that a situa-

tion people want to change or create can be solved 

through engineering. Finally, students incorporate 

English concepts by writing their own postcard 

from an adventurous crayon who has been through 

a number of changes. Thus, students demonstrate 

their understanding of the physical science core 

idea that heating or cooling a substance may cause 

changes that can be observed, and sometimes these 

changes are reversible. Through this engaging les-

son found in Chapter 14, students learn about the 

interdependence of science, technology, engineer-

ing and mathematics in the crayon-manufacturing 

industry – all within the context of an amusing 

fictional story.

What Is Picture-Perfect STEM? 

The Picture-Perfect Science program was devel-

oped to help primary teachers integrate science and 

reading in an engaging, kid-friendly way. Since the 

debut of the first book in the Picture-Perfect Science 

Lesson series (first published in 2005), teachers 

everywhere have been using the lessons to integrate 

science and literacy. This new series of Picture-

Perfect books, Picture-Perfect STEM Lessons: Using 
Children’s Books to Inspire STEM Learning, follows 

the same philosophy and lesson format as the origi-

nal books but adds an emphasis on the intersection 

of science, technology, engineering and mathemat-

ics in the real world. Picture-Perfect STEM Lessons, 

F–2 contains 15 lessons for students in Foundation 

to Year 2, with embedded reading-comprehension 

strategies to help them learn to read and read to 
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Why Use Picture Why Use Picture 
Books to Teach STEM?Books to Teach STEM?

T
hink about a book you loved as a child. 

Maybe you remember the zany charac-

ters and rhyming text of Dr Seuss clas-

sics such as Green Eggs and Ham or the 

delightful poems in Robert Louis Stevenson’s A 

Child’s Garden of Verses. Perhaps you enjoyed the 

page-turning suspense of Jon Stone’s The Monster 

at the End of This Book or the powerful lessons in 

Shel Silverstein’s The Giving Tree. Maybe your curi-

osity was piqued by the technical illustrations and 

fascinating explanations in The Way Things Work 

by David Macauley or the illustrated anthology 

Childcraft: The How and Why Library. Perhaps you 

dreamed of space travel after reading the classic 

adventure You Will Go to the Moon by Mae and Ira 

Freeman. You may have seen a little of yourself in 

Madeline by Ludwig Bemelmans, Where the Wild 

Things Are by Maurice Sendak, Ramona the Pest
by Beverly Cleary or Curious George by H. A. Rey. 

Perhaps your imagination was stirred by Cloudy 
with a Chance of Meatballs by Judi and Ronald 

Barrett or A Wrinkle in Time by Madeleine L’Engle. 

You most likely remember the warm, cosy feeling 

of having a treasured book such as Don Freeman’s 

Corduroy, Margery Williams’s The Velveteen Rabbit 

or Robert Munsch’s Love You Forever being read to 

you by a parent or grandparent. But chances are your 

favourite book as a child was not your Year 2 sci-

ence textbook. The format of picture books offers 

certain unique advantages over textbooks and 

chapter books for engaging students in a STEM 

lesson. More often than other books, fiction and 

nonfiction picture books stimulate students on 

both the emotional and intellectual levels. They 

TEACHERS LOVE USING PICTURE BOOKS!
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Science and Science and 
Engineering PracticesEngineering Practices

P
icture-Perfect STEM Lessons incorpo-

rates many dimensions of the Australian 

Curriculum. But one dimension stands 

out as key to developing a successful 

STEM classroom, and is not always clear-cut 

within the Australian Curriculum – the science 

and engineering practices. Our previous Picture-

Perfect Science books emphasised scientific inquiry 

as a key component, but we think the science and 

engineering practices allow for a broader implemen-

tation of inquiry by expanding the inquiry process 

into the world of engineering. We like how Mariel 

Milano, a member of the writing team for the US’ 

Next Generation Science Standards (NGSS; NGSS 

Lead States 2013), describes the shift from inquiry 

to the practices. Milano (2013, pp. 15–16) says, 

“The perspective presented in the Framework [for 

K–12 Science Education] is not one of replacing 

inquiry; rather it is one of expanding and enrich-

ing the teaching and learning of science and engi-

neering. The practices are in some ways inquiry 

unpacked.”

The practices go well beyond the facts of sci-

ence to help students understand how scientific 

knowledge develops and how it can be applied to 

solving real-world problems through engineering. 

The Framework for K–12 Science Education states, 

“Any education that focuses predominantly on the 

detailed products of scientific labor—the facts of 

science—without developing an understanding of 

how those facts were established or that ignores 

the many important applications of science in the 

world misrepresents science and marginalizes the 

importance of engineering” (NRC 2012, p. 43). 

Simply put, the practices embody two aspects: (1) 

how we know what we know in science and (2) 

how to apply what we know in science.

Engineering is receiving more attention than ever 

before in Australian primary schools. It is some-

times referred to as the “stealth” profession because, 

although we use thousands of designed objects 

each day, we seldom think about the engineering 

practices involved in the creation and production 

of those objects. From the pen you write with, 

to the window you look through, to the mobile 

phone in your pocket, all of these objects were most 

likely designed by engineers. We suggest working 

to include engineering as a disciplinary core idea 

and the practices of engineers as a key component. 

Milano (2013, pp. 10–11) says, in reference to the 

US Next Generation Science Standards, “The NGSS 

demonstrates a commitment to fully integrating 

engineering and technology into the structure of 

science education by elevating engineering design 

to the same level as scientific inquiry in classroom 

instruction.” Australian educators can look to the 

NGSS as an effective example of integrating engi-

neering concepts into everyday learning.

In this chapter, we describe the scientific and 

engineering practices, show how they apply to all 

of the components of STEM and explain how F–2 

students can use these practices in the classroom. 

Focusing on practices rather than discrete skills or 

methods helps teachers and students understand 

that there is more than one approach to doing sci-

ence and engineering. In other words, there is no 

set “scientific method” or “design process” that all 

scientists and engineers use in lock step. Instead, 

scientists and engineers engage in a wide variety 

of practices as part of their work, a philosophy 

that many engineering curriculums employ. For 
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The Handiest Things The Handiest Things 
Description

Students explore a variety of technologies – from chopsticks to calculators – that solve problems in our 

everyday lives. They learn that all technologies have various parts that work together to solve a problem, 

and then they brainstorm some new parts to improve an invention they use every day – a backpack. 

Suggested Year Levels: F–2

Featured Picture Books Featured Picture Books 
 TITLE: The Handiest Things in the World

 AUTHOR: Andrew Clements

 PHOTOGRAPHER:  Raquel Jaramillo

 PUBLISHER: Atheneum Books for Young Readers

 YEAR: 2010 

 GENRE: Non-Narrative Information

 SUMMARY:  Simple rhyme and vivid photographs portray some of 

the everyday things we use to make life easier, including 

a dog lead, calculator, watering can and umbrella. Each 

photograph on the left-hand page shows a child using 

their hands to do a task, while on the right-hand page is 

a photo of a “handy” invention completing the same task 

more effi  ciently. 

 TITLE: Engineering in Our Everyday Lives

 AUTHOR: Reagan Miller 

 PUBLISHER: Crabtree Publishing

 YEAR: 2014

 GENRE: Non-Narrative Information

 SUMMARY:  Simple text and photographs explain that engineers design 

technologies to solve problems and try to improve existing 

technologies.
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Time Needed

This lesson will take several class periods. Suggested scheduling is as follows:

Day 1: Engage with The Handiest Things in the World Read-Aloud and Explore with One Handy Thing

Day 2:  Explain with Engineering in Our Everyday Lives Read-Aloud and the Handiest Things in the 

Classroom

Day 3: Elaborate and Evaluate with Build a Better Backpack

Materials 

• Th e Handiest Th ings Picture Cards (1 pre-cut set per group of 3–4 students)

• 2 umbrellas – 1 to demonstrate and 1 to take apart (both for teacher use only)

• Examples of some of the inventions featured in Th e Handiest Th ings in the World, such as the following: 

• chopsticks

• dog lead

• calculator

• butterfl y net

• watering can

• dustpan and broom

• comb

• paper fan

• earmuff s

Student Pages 

• One Handy Th ing

• Build a Better Backpack

• STEM at Home

Background for Teachers

The study of engineering is being emphasised more than ever before in Australian primary schools. 

Engineering is sometimes referred to as the “stealth” profession because, although we use countless 

designed objects each day, we seldom think about the engineering practices involved in the creation 

and production of these objects. From the pen you write with, to the window you look through, to the 

mobile phone in your pocket, many commonplace objects were designed by engineers. 

This lesson not only raises awareness of the work of engineers, but also gives students the opportu-

nity to think like engineers. Students are introduced to the term technology, which is anything made 

by people that meets a need or solves a problem. Then, they identify various technologies in books 

and in the classroom. They learn how technologies are made of parts that all work together to solve 

a problem. By identifying parts and purposes, students begin to learn about the key idea of form and 

function. Students also learn that engineers do not just invent new technologies; they also improve 

on existing technologies. Finally, students come up with some ways to improve a technology they use 

every day, a backpack. 

S A F E T Y
• Remind students to use caution when working with 

chopsticks and to keep the chopsticks away from their eyes.

• Have children wear eye protection if appropriate.
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engage
The Handiest Things in the World 
Read-Aloud

Connecting to the Curriculum
Literacy: Interpreting, analysing, 

evaluating

“IDENTIFY SOME DIFFERENCES BETWEEN IMAGINATIVE AND INFORMATIVE 

TEXTS” (ACARA, 2014).

Inferring

Show students the cover of The Handiest Things 

in the World and introduce the author, Andrew 

Clements, and the photographer, Raquel Jaramillo. 

Ask: 

 ? What do you think this book is about? (Answers 

will vary.)

Show students the back cover of the book as well 

as the front and back inside covers. They should 

notice all of the photographs of children’s hands 

and be able to conclude that the book has some-

thing to do with hands.

INFERRING

Connecting to the Curriculum
Literacy: Interpreting, analysing, 

evaluating

“USE COMPREHENSION STRATEGIES TO UNDERSTAND AND DISCUSS TEXTS 

LISTENED TO, VIEWED OR READ INDEPENDENTLY” (ACARA, 2014)

neeeen Give each group of three to four students a pre-

cut set of the Handiest Things Picture Cards. Tell 

students that all of these items appear in the book 

and that as you read the book aloud, you would like 

them to guess which object you are reading about. 

For each two-page spread, hide the photo as you 

read the rhyme and have students infer from the 

rhyme which of the objects the book is describing. 

When they think they know which one it is, they 

should hold that card up in the air. After students 

have guessed, reveal the illustration.

Connecting to the Curriculum
Language: Text structure and 

organisation

“UNDERSTAND THAT THE PURPOSES TEXTS SERVE SHAPE THEIR STRUCTURE 

IN PREDICTABLE WAYS ” (ACARA, 2014)

Synthesising

After reading, ask:

 ? Why do you think the author titled this book 

Th e Handiest Th ings in the World? (Th e book 

features some handy things.)

Next, model how you can find out more infor-

mation about a book and its author by reading 

the book jacket. Open to the front jacket flap and 

read it aloud: “Eight fingers. Two thumbs. Two flat 

palms. And all those knuckles. But our hands are so 

much more than that. They were once the first pair 

of earmuffs, a primitive visor and a convenient set 

of chopsticks. The work done by hands centuries 

and centuries ago paved the way for many of our 

favourite and most useful tools. The always-clever 

Andrew Clements reminds us all that the mother 

of much invention is right at our fingertips.”

Then, ask:

 ? Now, why do you think the author decided to 

call the book Th e Handiest Th ings in the World? 

(Students should realise that all of the “handy 

things” in the book were fi rst done with hands 

long ago and now they are done with tools.)
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