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Writing Educational Picture Books to Inspire Young Women 

to Pursue Math and Science
Introduction

Problem Definition
Women are a minority in engineering.  As a woman in the engineering program at Oregon State University, I have faced some challenges and seen many of my female classmates come and go.  Thinking about (and researching) this topic led me to believe that it is not a lack of mental capacity that causes women to avoid and/or leave technical programs, but rather a problem of social similarity and acceptance.  Women seem to lose interest in math and science at around the time that they reach puberty (see Women, A Minority in Engineering).  Placing a stronger emphasis on these skills at a younger age may help to remedy the lack of women in technical fields.

Statement of Purpose

The goal of my thesis project was to write, illustrate, and print a children’s book about engineering and the true fun that lies within math and science curricula.  The book is primarily geared towards young girls between the ages of four and seven.
Book Summary
Princess Catie Goes to College is about a typical five year-old girl named Catie.  She is not actually a princess but, like most children, her wild imagination often gets the best of her.  Catie struggles with the fact that her big sister (who recently left for college) is not around much anymore and is delighted when her parents allow her to attend her sister’s college for a day.  Catie becomes excited about math and science while attending her big sister’s pre-engineering courses and learns a great deal in the process.  The majority of the story is set at a university.  Catie has the opportunity to attend college level classes such as algebra, chemistry, physics, and astronomy while still managing to be creative and have fun.  The resolution comes when Catie realizes that sometimes her big sister has to study instead of play blocks so Catie decides that she should study too and does so by pulling out her favorite coloring book.  Please reference Appendix A: Princess Catie Goes to College to see the book in its entirety.
Children’s Books: A Whole New World
Knowledge is Power

Children are like sponges; everything they see and hear is somehow absorbed into their minds and stored for later use.  This is why children’s literature is and has been so important in society.  Besides parental and family influences, books are a child’s earliest portal into the uncharted world.  Children see books as an adventure to be explored and a treasure to be discovered (Rossi 7).  It is important that we quench this thirst for knowledge with educational and exciting literature for children of all ages.

A Brief History

Children’s literature has been around since before Columbus discovered America.  Folktales, myths, and legends have been in circulation since the beginning of oral language.  In the same way that children today gather around a librarian for an afternoon story, children of the early fourteen and fifteen hundreds gathered around an elder or community member to hear a cleverly told tale.  With the invention of the printing press, books became more popular and children’s books began to thrive.  The popular Mother Goose Rhymes were first created in 1697 when Charles Perrault released The Tales of Mother Goose.
The Romantic Movement in Europe in the early 1800’s spawned the Grimms’ German Popular Stories including “Cinderella” and “Hansel and Gretel.”  Illustrations also became popular during this time period.  It was not until the late 1800’s that childhood was seen as an adventure and not just a training ground for adulthood.  The late eighteen and early nineteen hundreds brought such stories as Lewis Carroll’s Alice’s Adventures in Wonderland (1865), Louisa May Alcott’s Little Women (1868),  Jules Verne’s Twenty-Thousand Leagues Under the Sea (1869), Robert Louis Stevenson’s Treasure Island (1883), Howard Pyle’s The Merry Adventures of Robin Hood (1883), Johanna Spyri’s Heidi (1884), Mark Twain’s The Adventures of Huckleberry Finn (1884), Beatrix Potter’s The Tale of Peter Rabbit (1901), and Kenneth Grahame’s The Wind in the Willows (1908) .
The Newberry Metal was first awarded to the author of the most distinguished contribution to American literature for children in 1922 and the Caldecott Medal was presented to the illustrator of the most distinguished picture book published in the United States in 1938.  With the Soviet Union’s launch of Sputnik in 1957 came a boom of educational non-fiction books for children.  The sixties proved to be a wonderful time for the development of new, exciting, and fantastic children’s books with the publication of C.S. Lewis’s The Lion, the Witch, and the Wardrobe (1961), Maurice Sendak’s Where the Wild Things Are (1963), and Ezra Jack Keats’s The Snowy Day (1963).   In the seventies, authors, illustrators, and publishers alike became more aware of the representation of ethnic minorities within their stories and a new major contribution to children’s literature was made (Norton i).  Many stories today are even published in more than one language.
The past few decades, with the influence of technology and computer-aided drawing, illustration and text within children’s books has become more creative.  Jon Scieszka’s The Stinky Cheese Man (1992), one of my favorite stories, was creatively planned and laid out with the help of technology and creative individuals such as Lane Smith, the book’s illustrator.  There are also many “song books” which combine a small speaker attached to or embedded into the book to enhance the story.  Some children’s books have big googlie eyes that pop out at the reader, some come with interactive CDs, and still others are only words and pictures on a page.  As technology becomes increasingly advanced, it will be interesting to observe the path that children’s literature will take.  

The Journey: Why Write a Children’s Book

Women, A Minority in Engineering
As a woman in engineering, I have seen firsthand the lack of women in the engineering sciences at the university level.  But what causes this disparity, and what can be done about it?
Research has shown that American boys and girls have similar math test scores until adolescence; however, in Asia, boys and girls have equal test scores at all ages (Etzkowitz et al 1).  One possible cause of American young women’s lack of interest in the sciences may start as early as infancy.  Some scientists believe that sociological influences reduce girls’ interest in math and science.  Even as infants, boys are encouraged to actively explore while girls are expected to be sweet and attractive (Etzkowitz et al 1).  In elementary classrooms, boys speak out eight times more than girls do.  While boys are often allowed to misbehave, girls are reminded to raise their hands.  Also, many young girls are unable to see how science is useful to society or themselves (Sadker and Sadker 2).  For these reasons and many others, girls’ interest in math and science seems to decline around the age of puberty.

Girls who manage to maintain interest in math and science seem to lose confidence in their abilities.  A phenomenon called “math anxiety” causes girls to drop out of math courses during grades seven through nine (Eccles and Jacobs 2).  Math anxiety is best described as girls believing that math is too hard for them.  This can happen as early as elementary school.  Math anxiety often persists in girls despite good grades or high test scores because many girls value the opinions of their peers more than they value quantitative proof of their own abilities (Sadker and Sadker 3).  This is a growing problem that needs to be dealt with.  Boys are not smarter than girls and they are not naturally any better at math or science.  Society as a whole needs to come to this realization and encourage young girls in their pursuit of math and science in order to build confidence at younger ages.

Personal Touch
In order to combine my passion for creativity, my love for children, and my engineering background, I decided to create a very personalized thesis project.  Instead of merely helping a child deal with conflict, the purpose of Princess Catie Goes to College is also to inspire and educate young girls to learn and become excited about the thrilling possibilities that math, science, and engineering hold for the future.  I feel that it is important to incorporate one’s own values into the work that one does or a book that one writes.  Catherine Woolley said it best: “It will be the stamp of your personality on your work that sets it off from other writers” (Woolley 128).
Who is Princess Catie?
Meet Catie: Character Development

Catie is the main character in the story and quite obviously the center of attention throughout most of the book.  The focus shifts from her only when she is in a classroom where the content is more important than whatever fantasy she may be lost in.  Catie is an average five year-old American girl.  The age of five was chosen because most five-year-olds seem to have an insatiable desire to learn about everything: to listen, to observe, to mimic, to talk, to want to grow up, to like to pretend, and to imagine amazing things (Rossi 5).  Catie is of average height for her age-group and has shoulder-length brown hair.  Her most dominant characteristic trait is her wildly creative imagination which is evident in the small mythological creatures that seem to find their way onto many of the book’s pages.  It was my hope that many children would be able to relate to Catie because, at heart, she is a just spunky young kid who likes to have fun.

Perspective

The book is written from Catie’s perspective; Catie narrates her own story.  Even though this can be confusing for some children, it seemed like a good way to get the kids immediately involved in the story (Fitz-Randolph 125).  My thought was that children might be more engaged if they felt that the story was being told by someone on their level.  Also, an internal narrator can often add a very personal touch in storytelling, which was really the feel that I was going for (Russell 40).  

On a few pages in the book, Catie actually speaks to the child reader by asking direct questions such as, “Can you remember what we learned today?” and “Help me find the difference between these two compounds.”  This idea came to me from watching such popular children’s TV shows as Dora the Explorer® and Blues Clues® where the main characters often ask the children in the audience to help them find things or solve problems.  When I first saw these children’s shows I thought it was silly to speak directly to the kids, but from my own observations and the high television ratings, children seem to respond quite well to this kind of stimulation.

Catie’s Big Sister

Throughout the book, Catie’s big sister is simply referred to as “my big sister.”  I chose not to give the big sister, the teachers, the parents, or the other children names in an attempt to isolate Catie as the main character.  This method also makes it easier for children to identify with the story since my big sister could easily be my big brother or more generally, my big sibling.
Design Process

Choosing an Appropriate Age Group

The goal was to write a picture book for children and decided that I would target children who were still being read to rather than reading on their own.  I also wanted to target an adventurous and wildly imaginative age.  As a babysitter, I have had the opportunity to observe a wide variety of age-groups with an even wider variety of attention spans.  After watching a four year old boy and a seven year old girl simultaneously, I wanted to create a book that could somehow speak to both of them.  I decided to target this age group (four to seven) and to begin my ground research here.

Content
Building from my selected age group, deciding on content proved to be somewhat challenging.  How do you teach the very young about complex mathematical and scientific concepts?  Well, as it turns out, you do not.  Princess Catie Goes to College is not a text book, a work book, or a stand-alone learning tool.  It is an introduction to math and science for the very young and does not focus on teaching them complicated concepts.  The purpose of the book is rather to expose children to math and science concepts as they may have never seen them before.  The book is meant to fuel interest and excite children to want to learn more about the concepts that are introduced, such as magnetism, chemical compounds, algebra, and astronomical constellations.

Choosing the four main topics was not an easy task.  In the end I decided upon algebra, chemistry, physics, and astronomy:  

Algebra

It was important to incorporate mathematics into the story without frightening the children with difficult calculus or daunting algebraic or geometric equations.  I chose to expose children to simple algebra using common addition equations that the children may already know.  The algebra page also contains a right-triangle which acts as a very simple preview of geometry.  Although this portion of the book will not teach children to solve algebraic equations, after reading the algebra pages, they will at least know that algebra exists and that sometimes math consists of letters as well as numbers.

Chemistry  

Initially, the idea was to incorporate a small chemical explosion into the book in order to make the kids laugh.  This idea eventually turned into the addition of an entire chemistry section.  Most students within engineering disciplines are still required to take an introductory chemistry course and since the focus of the book is on math and science, chemistry seemed like a natural selection.  Once again, it would have been foolish to go into great detail about chemistry and the elements since most of my audience will have never even heard of these concepts.  Instead, focus was placed on introducing the periodic table, making a bold attempt to explain what a chemical compound is, and showing which compounds can be found in the air.  Although this will not suffice as an introductory chemistry lesson, being introduced to the periodic table as a young child may spawn interest in chemistry and the elements.  Seeing these concepts now will also create familiarity with concepts that the child reader may encounter later in their education.

Physics  

Physics for four year olds could be an entire book of its own; however, the physics pages focus primarily on basic magnetism.  Most children know what a magnet is because they have magnets on their refrigerator at home.  Given the children’s familiarity with magnets, teaching them a new concept is relatively easy.  The physics section in Princess Catie Goes to College challenges children to think about magnets and their poles as well as how magnets work.  The illustrations show magnetic attraction as well as the magnetic field lines on a simple bar magnet and the earth.  Most children will not completely understand magnetic field lines, but when they try pushing two south poles together, they will be able to ‘feel’ how magnets work.  A set of magnets is provided with the book so the children can have a more hands-on experience.  This is also an attempt to cater to various learning styles.  The physics section also includes a poster about Newton’s Laws because as an engineer, I believe that basic knowledge of physics should include these three important laws:

[1] Objects in motion tend to stay in motion.

[2] Force equals mass times acceleration (F = m x a).

[3] For every action there is an equal and opposite reaction.
Astronomy  

After six full pages of intense algebra, chemistry, and physics, astronomy seemed like the perfect class to end the day and lighten things up.  Astronomy is still very much a scientific course, but potentially much more fun for the kids.  The astronomy section or “the science of outer-space” as it is referred to in the book, shows the young reader a few key constellations and challenges them to build their own constellation with glow in the dark stars (provided with the book).  Once again, this was done to cater to various learning styles as well as give the children a more hands-on experience.  Also, glow in the dark stars just seemed like a fun idea!

Writing Process

Writing for Two Audiences

When writing a children’s book, it is important to remember that although the children are the main audience, the parents are actually the ones reading the book.  “Parents are not complacent; they do not settle.  Parents are critical and selective, aware of the various types of books that are appropriate for their children at different development levels” (Rossi 67).  It is important to write for both audiences because after all, the parent is the one buying the book in the first place.  The parent is also the one reading the book over and over to their child.

In order to cater to this diverse audience, I created highly education content, included humor, used repetition within the story, wrote from the perspective of the main character, and incorporated an element of fantasy into almost every page.  Adults will enjoy the detailed illustrations as well as the highly stimulating and educational content.  Princess Catie Goes to College should be a hit with parents and children alike.
Conflict: Concept/Problem Books
Although conflict in a story is important, the ways in which it is presented can differ greatly.  It may apply to an exciting adventure or be softened to a point where a reader is hardly aware that any conflict is taking place at all (Woolley 64).  Princess Catie Goes to College is a story about a young girl who becomes very lonely when her big sister goes off to college.  I chose this conflict because it was a conflict that I was forced to deal with as a child.  When I was eight years old my older brother, whom I absolutely adored, graduated from high school and decided to go to an out-of-state college.  I was devastated.  I realize now that his choice to leave and go to college had nothing really to do with me, but I took it very personally at the time, and it was very difficult for me to deal with.  My hope is that this book will help other children in a similar situation deal with this difficult time.
Humor

When writing for children, humor is probably the most important element to incorporate into a story.  Raquel Standifer, the illustrator, and I went back and forth about how to make the book humorous to children and adults.  The obvious humor in the story occurs at the beginning when Catie’s father knocks down the block castle that he and Catie are building and when the chemistry professor’s concoction blows up in his face, covering him with soot.  More subtle humor can be found on almost every page in the form of small mythological creatures that Catie dreams into the various settings.  A goblin tries to count during algebra while a dragon coughs on the smoke from a chemistry explosion.  Incorporating fantasy into a realistic story adds adventure for already imaginative children and adds humor to an otherwise dry setting.
Writing vs. Illustrating

Writing with Pictures

Writing with pictures may sound like an oxymoron, but writing and illustrating are very much the same.  The words tell the story, but the pictures amplify it.  We have all heard the phrase, “A picture is worth a thousand words,” and in picture books this is very true.  An illustration can extend, clarify, complement, or even take the place of words (Shulevitz 15).  Many of today’s greatest books would not be the classics that they are without their amazing illustrations.  One of my personal favorites are the 'oh so scary' monsters brought to life in Maurice Sendak’s Where the Wild Things Are (1963) or the enchanting adventures lived out in the Magic School Bus series.  So to address the original statement: yes, one can write with pictures, but the combination of writing and illustrating infuses the story with life.  Upon viewing the illustrations in Princess Caties Goes to College, my meaning will become quite clear.  A copy of my book can be found in Appendix A.  

Conclusion
Summary
The process of writing a children’s book is a very challenging, complicated, and difficult path but well worth the effort.  After all, who more than children, deserve good writing (Fitz-Randolph 3)?  After almost seventeen years of school and many writing courses, I must say that writing for children is some of the most difficult writing I have ever done.  In a short picture book, every word counts and the author must be aware of the child’s vocabulary knowledge and pay careful attention to flow and grammatical structure.  I have enjoyed every minute of this project and may continue to write for children in the future.
Future Plans
First and foremost I would like to get Princess Catie Goes to College published.  The story has great potential and the idea of educating through children’s books is a wonderful selling point.  I have a few other ideas for children’s books that I will begin to work on, post-graduation.  The world is cruel and harsh and real, and although parents will do what they can to shelter their children from these realities, children have a right to know and learn about math, science, cars, animals, Presidents, history, other real-world things and events, and pretty much anything they want.  Children need a learning portal in the form of well-written, educational books and I want to help bring the world to their fingertips.
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Andromeda Canis Major Corvus Horologium Monoceros Puppis Tucana
Antlia Canis Minor Crater Hydra Musca Pyxis Ursa Major
Apus Capricornus Crux Hydrus Norma Reticulum Ursa Minor
Aquarius Carina Cygnus Indus Octans Sagitta Vela
Aquila Cassiopeia Delphinus Lacerta Ophiuchus Sagittarius Virgo
Ara Centaurus Dorado Leo Orion Scorpius Volans
Aries Cepheus Draco Leo Minor Pavo Sculptor Vulpecula
Auriga Cetus Equuleus Lepus Pegasus Scutum
Bootes Chamaeleon Eridanus Libra Perseus Serpens
Caelum Circinus Fornax Lupus Phoenix Sextans
Camelopardalis Columba Gemini Lynx Pictor Taurus
Cancer Coma Berenices Grus Lyra Pisces Telescopium
Canes Venatici Corona Austrina Hercules Mensa Piscis Austrinus Triangulum
Corona Borealis Microscopium Triangulum Australe

For further information check out these sources:
http://www.astro.wisc.edu/~dolan/constellations/constellations.html
http://www.sciencemadesimple.com
http://www.kids.gov/k_science.htm
http://www.hhmi.org/coolscience
http://www.chemgkids.com
http://www.coolmath4kids.com
http://scienceclub.org/kidproji.html

Note: Make sure that you have an adult help you with these websites.
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Cﬁo Princess Catie Goes to College is a children’s book
about a young girl whose older sister leaves for college. Catie,
the main character, struggles with the fact that her big sister isn’t
around much anymore and is delighted when her parents allow
her to attend college for a day. Catie gets excited about math
and science while attending her big sister’s pre-engineering
courses and learns a great deal in the process. Catie also
realizes that sometimes big sisters have to study instead
of play blocks even if they would rather play blocks.

Written by Brooke Standifer

I am a senior in electrical engineering at Oregon State
University and decided to combine my passion for creativity,
my love for children, and my engineering background to
create a very personalized thesis project. It is my hope that
this book will inspire young children to get excited about
math and science and also help those children who have

experienced an older sibling leaving for college. Enjoy!

Ilustrated by Raquel Standifer

I am also a student at Oregon State University. When
I'm not studying or doing homework I like to draw,
rollerskate, and learn other languages. I am currently
taking classes to learn Japanese. I enjoy being a college
student because it gives me a chance to learn about so
many different things. I hope you all enjoy the
illustrations, just make sure to watch out for
dragons and goblins!




(Back Cover)
PAGE  

