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PrefacePreface

Y
ear 3 students listen as their teacher reads 

Clink, the humorous and heartwarming 

story of a lovable, worn-out, music-play-

ing, toast-making house robot who sits 

discarded in the Robot Shoppe. Clink nearly gives 

up on finding a home – until the day he spies a 

boy who just might have the right one for him … 

The shopkeeper handed Clink to the boy. “He’s 

very old, and he’s missing parts.”

The boy’s eyes lit up. “He’s perfect!”

“I’m perfect?” thought Clink. It had been a very 

long time since anybody had thought he was 

perfect. Clink smiled. PLINK! POP!

The boy ducked. “I’ll take him!” he said.

The Year 3 students delight in this heartfelt tale 

of yearning to belong and to be accepted for who 

you are. It not only engages students on an emo-

tional level but also provides a unique transition 

to a discussion of toys – how they work and how 

they are designed. After the read-aloud, the class 

explores wind-up toy robots. Students observe their 

robots’ patterns of motion, graph the distance they 

travel and predict their future motion. Then, they 

take the toys apart to see how they work. Through 

a nonfiction read-aloud they learn about the tech-

nology required to design and manufacture springs 

and how springs inside wind-up toys store energy 

that is released when the spring unwinds. Students 

discover that a surprising amount of science and 

engineering is packed inside a small wind-up toy! 

Next, students build their own wind-up spool cars 

and modify, test and evaluate their designs. This 

activity addresses a core idea of engineering: the 

idea that different solutions need to be tested to 

determine which solution best solves the problem, 

given the criteria and constraints. Students apply 

what they have learned by writing an instruction 

manual that explains how the wind-up car works, 

demonstrating their understanding of the physi-

cal science idea of forces and motion. Finally, they 

reflect on what they have learned through a STEM 

at Home assignment. With a parent or adult helper, 

they watch a video called Scientist Profile: Toyologist, 

which is about an engineer who designs toys. Then, 

they draw a patent illustration for a wind-up toy of 

their own design. Through this engaging, hands-on 

lesson found in Chapter 8, “Wind It Up”, stu-

dents learn about the interdependence of science, 

technology, engineering and mathematics in the 

toy-making industry – all within the context of a 

delightful, fictional story.

What Is Picture-Perfect STEM? 

The Picture-Perfect Science program was developed 

to help F–5 teachers integrate science and reading 

in an engaging, kid-friendly way. Since the debut of 

the first book in the Picture-Perfect Science Lessons 
series (first published in 2005), primary teachers 

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 philos-

ophy and lesson format as the original books but 

adds an additional emphasis on the intersection of 

science, technology, engineering and mathematics 

in the real world. Picture-Perfect STEM Lessons, 3–5 

contains 15 lessons for students in Year 3 to Year 5, 

with embedded reading comprehension strategies 

to help them learn to read and read to learn while 

engaged in STEM activities. To help you set up a 
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learning environment consistent with the princi-

ples of the Australian Curriculum, the lessons are 

written in an easy-to-follow format of constructivist 

learning – the Biological Science Curriculum Study 

(BSCS) 5E Instructional Model (Bybee 1997, used 

with permission from BSCS; see Chapter 3 for more 

information). This learning cycle model allows 

students to construct their own understanding of 

scientific concepts as they cycle through the follow-

ing phases: engage, explore, explain, elaborate and 

evaluate. Although Picture-Perfect STEM Lessons 

is primarily a book for teaching STEM concepts, 

reading comprehension strategies and the Australian 

Curriculum: English are embedded in each lesson. 

These essential strategies can be modelled while 

keeping the focus of the lessons on STEM.

Use This Book Within Your 

Curriculum

We wrote Picture-Perfect STEM Lessons to supple-

ment, not replace, your school’s existing science 

or STEM program. Many Australian schools are 

looking for effective ways to incorporate STEM 

learning into their daily curriculum and we hope 

that this series will prove a useful source for them. 

Although each lesson stands alone as a carefully 

planned learning cycle based on clearly definable 

objectives, the lessons are intended to be integrated 

into a complete curriculum in which concepts 

can be more fully developed. The lessons are not 

designed to be taught sequentially. We want you 

to use Picture-Perfect STEM Lessons where appro-

priate within your school’s current STEM program 

to support, enrich and extend it. We also want you 

to adapt the lessons to fit your school’s curriculum, 

your students’ needs and your own teaching style. 

Picture-Perfect Stem Lessons will be a useful tool for 

educators and teachers looking to begin a system of 

STEM learning in their daily curriculum.

Special Features of This Book

Ready-to-Use Lessons With 

Assessments

Each lesson contains engagement activities, 

hands-on explorations, student pages, suggestions 

for student and teacher explanations, elaboration 

activities, assessment suggestions, opportunities 

for STEM education at home and annotated bib-

liographies of more books to read on the topic. 

Assessments include poster sessions, writing assign-

ments, design challenges, demonstrations, presenta-

tions, and multiple-choice and extended-response 

questions. 

Background for Teachers

This section provides easy-to-understand back-

ground information for teachers to review before 

facilitating the lesson. Some information in the 

background section goes beyond the assessment 

boundary for students, but it is provided to give 

teachers a deeper understanding of the content 

presented in the lesson.

Time Needed

The information in this section helps you pace 

each lesson. We estimate a primary class period to 

be about 30–45 minutes. 

Reading-Comprehension Strategies

Reading-comprehension strategies based on the 

book Strategies That Work (Harvey and Goudvis 

2007) and specific activities to enhance compre-

hension are embedded throughout the lessons and 

clearly marked with an icon. Chapter 2 describes 

how to model these strategies while reading aloud 

to students.

Curriculum-Based Objectives

All lesson have a clear correlation to expectations 

with the Australian Curriculum. A more specific 

alignment, broken down by chapter, is included 

in the appendix (p. 347). The lessons also incor-

porate the Australian Curriculum: English and 

Australian Curriculum: Mathematics. In a box titled 
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Preface

Editor’s Note
Picture-Perfect STEM Lessons, 3–5 builds on the texts of 30 children’s picture books to teach 

STEM. Some of these books feature objects that have been anthropomorphised, such as a robot 

who longs for a friend. Although we recognise that many scientists and educators believe that 

personification, teleology, animism and anthropomorphism promote misconceptions among 

young children, others believe that removing these elements would leave children’s literature 

severely underpopulated. Furthermore, backers of these techniques not only see little harm in 

their use but also argue that they facilitate learning. Because Picture-Perfect STEM Lessons, 3–5 

specifically and carefully supports science and engineering practices, we, like our authors, feel 

the question remains open.

“Connecting to the Curriculum”, you will find the 

curriculum strands and sub-strands the activity 

addresses as well as the content description. You 

will see that writing assignments are specifically 

labelled with an icon: .

STEM at Home

Each lesson also provides an extension activity that 

is intended to be done with a parent or other adult 

helper at home. Students write about what they 

learned about each topic and share their favour-

ite part of the lesson. Then, together with their 

adult helper, they complete an activity to apply 

and extend the learning. If students are unable to 

complete the extension at home, the activities in 

this section also work well as in-class extensions.

Ideas for Further Exploration 

A “For Further Exploration” box is provided at 

the end of each lesson to help you encourage your 

students to use the science and engineering prac-

tices in a more student-directed format. This box 

lists questions and challenges related to the lesson 

that students may select to research, investigate or 

innovate. Students may also use the questions as 

examples to help them generate their own ques-

tions. After selecting one of the questions in the 

box or formulating their own questions, students 

can make predictions, design investigations to test 

their predictions, collect evidence, devise explana-

tions, design solutions, examine related resources 

and communicate their findings. 
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Chaper 1: Why Use Picture Books to Teach STEM?

1

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 5 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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Chapter 2: Reading Aloud

2

Reading AloudReading Aloud

T
his chapter addresses some of the re-

search supporting the importance of 

reading aloud, tips to make your read-

aloud time more valuable, descriptions 

of Harvey and Goudvis’ six key reading strategies 

(2007), and tools you can use to enhance students’ 

comprehension during read-aloud time. 

Why Read Aloud? 

Being read to is the most influential element in 

building the knowledge required for eventual suc-

cess in reading (Anderson et al. 1985). It improves 

reading skills, increases interest in reading and 

literature, and can even improve overall academic 

achievement. A good reader demonstrates fluent, 

expressive reading and models the thinking strate-

gies of proficient readers, helping build background 

knowledge and fine-tune students’ listening skills. 

When a teacher does the reading, children’s minds 

are free to anticipate, infer, connect, question and 

comprehend (Calkins 2000). In addition, being 

read to is risk free. In Yellow Brick Roads: Shared and 

Guided Paths to Independent Reading, 4–12, Allen 

(2000) says, “For students who struggle with word-

by-word reading, experiencing the whole story can 

finally give them a sense of the wonder and magic 

of a book” (p. 45). 

Reading aloud is appropriate in  all year levels 

and for all subjects. The Victoria State Government  

Literacy Learning Professional Resource page 

explains that “By reading to students the teacher 

is providing the highest level of scaffolding as it 

involves the whole class listening to a text read aloud 

by the teacher. The teacher models skilled reading 

behaviour, enjoyment and interest in a range of dif-

ferent styles of writing and types of text.” (2017). 

Reading aloud is important not only when children 

can’t read well on their own but also after they have 

become proficient readers (Anderson et al. 1985). 

Allen (2000) supports this view: “Given the body 

of research supporting the importance of read-

aloud for modeling fluency, building background 

knowledge, and developing language acquisition, 

we should remind ourselves that those same benefits 

occur when we extend read-aloud beyond the early 

years” (p. 44). Likewise, the Common Core State 
Standards for English Language Arts (CCSS ELA) 

advocate the use of read-alouds in upper primary: 

Because children’s listening comprehension likely 

outpaces reading comprehension until the mid-

dle school years, it is particularly important 

that students in the earliest grades build knowl-

edge through being read to as well as through 

reading, with the balance gradually shifting 

to reading independently. By reading a story

or nonfiction selection aloud, teachers allow 

children to experience written language without 

the burden of decoding, granting them access to 

content that they may not be able to read and 

understand by themselves. Children are then 

free to focus their mental energy on the words 

and ideas presented in the text, and they will 

READ-ALOUD TIME
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Chapter 6: The Inventor’s Secret Chapter 

6

The Inventor’s SecretThe Inventor’s Secret
Description

Two books that emphasise the power of perseverance are paired, engaging students in a challenge to 

design a toy car using everyday materials. Students are introduced to the design process and use it to 

improve their car design. 

Suggested Year Levels: 3–5

Featured Picture Books Featured Picture Books 
 TITLE:  Rosie Revere, Engineer

 AUTHOR:  Andrea Beaty

 ILLUSTRATOR:  David Roberts

 PUBLISHER:  Abrams Books for Young Readers

 YEAR:  2013

 GENRE: Story

 SUMMARY: Young Rosie dreams of being an engineer. Alone in her room 

at night, she constructs great inventions from odds and ends. 

Afraid of failure, Rosie hides her creations under her bed until a 

fateful visit from her great-great-aunt Rose, who shows her that 

a first flop isn’t something to fear – it’s something to celebrate.

 TITLE: The Inventor’s Secret: What Thomas Edison Told Henry Ford

 AUTHOR: Suzanne Slade

 ILLUSTRATOR: Jennifer Black Reinhardt

 PUBLISHER: Charlesbridge 

 YEAR: 2015

 GENRE: Narrative Information

 SUMMARY: This delightful book about Henry Ford’s quest to make an 

affordable car also portrays the friendship between him and 

Thomas Edison, including the fateful moment when Ford 

learned Edison’s secret to inventing – keep at it!
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