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Imagine a teacher sitting with a group of schoolchildren for 
their daily read-aloud. The teacher has chosen the picture-
book [1] ‘Hidden Figures: The True Story of Four Black 
Women and the Space Race’ for its empowering narrative 
about Black women’s contributions to mathematics and 
aeronautics. Following the read-aloud, one child turns to her 
neighbor and says, “Katherine Johnson was amazing! But I 
never see numbers floating in the air, I guess I’m just not a 
math person”. 

While the teacher’s desire to “decolonize the imagina-
tion” (Elliott, 2010), by selecting a book that invites readers 
to reject the trope of white male dominance in STEM fields, 
may have been well-intentioned, it is still possible for chil-
dren to absorb subtextual messages. The text is meant to 
inspire young readers belonging to identity groups that have 
long been under- and mis-represented in the meta-narrative 
of mathematical ability. Nevertheless, it mischaracterizes 
what it means to be mathematically able. In ‘Hidden Fig-
ures’, Katherine Johnson, Dorothy Vaughan, Mary Jackson, 
and Christine Darden do not struggle with mathematical 
concepts. They do not make mistakes. They see formulas 
hovering in the sky above. As picturebook characters, these 
women are paragons, though not ones that readers can real-
istically emulate, for their brilliance is preternatural, their 
mathematical ability pure magic. 

Children’s literature impacts how young people perceive 
the real world and their places within it (McManimon, 
2019). Given the prevalence of picturebooks in children’s 
everyday school experiences, coupled with the global push 
for STEM education, we decided to investigate how picture-
books about mathematics and mathematicians present 
available identities for young readers to adopt or refuse. 
Here we share insights from our examination of twenty-four 
picturebooks and discuss four patterns we identified within 
and across the texts. We end this reflection with suggestions 
to critically explore identity-related mathematical narratives 
with young children. 

 
Mathematics and identity construction 
Over the past two decades, the concept of identity in mathe-
matics education has shifted from being treated as mainly 

categorical to a dynamic, intersectional, process-oriented 
concept (see Guzmán, 2019; Sfard & Prusak, 2005). Within 
such a shift, “succeeding in school mathematics is less a 
matter of learning mathematics content than it is a quest for 
a more positive sense of identity in mathematics class” 
(McFeetors & Mason, 2005, p. 17). The construction of a 
mathematical identity is a non-linear process that is aided, 
and at times thwarted, by the mathematical experiences, 
texts, and contexts a learner encounters along the way. 

We draw on Fellus’s (2019) literature review on identity 
in mathematics education, a reconfiguration of Ivanič’s 
(1998) four-part model to understanding identity. In Fellus’s 
model, (Auto)biographical identity refers to personal key 
events that shape an individual’s attitudes toward and beliefs 
about mathematics. Discoursal identity is concerned with 
how individuals self-identify or are identified by others in 
relation to doing mathematics. Authorial identity refers to 
individuals developing autonomy in and ownership over 
mathematical concepts through processes of sensemaking, 
verbalization, argumentation, and proof. Finally, Sociocul-
turally available identity refers to mathematics-related 
narratives and meta-narratives that offer identities learners 
can align with or reject. Taken together, these intertwined 
‘ADAS’ dimensions allow for a simultaneously broader 
understanding of identity-making in mathematics education. 

Against this theoretical backdrop, we focus on sociocul-
turally available identities and reflect on how these might 
shape (auto)biographical renderings of one’s experience 
with mathematics, the ways learners speak of themselves as 
doers of mathematics, and the prospects of taking ownership 
over mathematical ideas. 

 
Representations of mathematics and  
mathematicians in popular media  
Mathematics and mathematicians appear in a great variety of 
popular media, including movies, novels, comic books, and 
video games [2]. In many cases, these portrayals are riddled 
with stereotypes and misleading representations of what 
mathematics is and what mathematicians do (Kasman, 
2012). Such stereotypes can influence young people’s per-
ceptions of mathematics and adversely impact their 
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mathematical identities (Epstein, Mendick & Moreau, 
2010). Among other stereotypes and misrepresentations, if 
individuals who do mathematics are portrayed as possessing 
negative traits, such as eccentricity or derangement, then 
students might not want to succeed in mathematics (Kas-
man, 2011a,b). It is in this context that we sought to 
investigate representations of mathematics and mathemati-
cians as they are depicted in picturebooks intended for 
young children who are just beginning their journeys of 
mathematical identity formation. 
 
Why picturebooks? 
It has long been established that literature affects how chil-
dren make sense of the world around them, influencing how 
they “extract information, engage with concepts, understand 
ideas, and form opinions” (Levy, 2016, p. 285). In picture-
books, words and images entwine to present a coherent 
narrative. Reading picturebooks not only provides opportu-
nities for children to develop and hone their multimodal 
literacy skills and disciplinary knowledge, but also engages 
children in processes of identity-making. Children are an 
especially impressionable audience whose beliefs about 
themselves in the world are just beginning to take shape. As 
such, texts catering to them need to be critically examined. 
 
Mathematical picturebooks 
Thousands of picturebooks have been published with the 
purpose of teaching mathematical concepts, such as numer-
acy, measurement, fractions, decimals, and shapes, to 
children. Other picturebooks tell stories about the experi-
ences characters undergo in relation to learning or doing 

mathematics, such as working through math anxiety or 
being a great mathematician. Both emphases may provide 
insights about the nature of the work mathematicians do and, 
in turn, potentially increase “the frequency of mathematical 
research in literature in a positive feedback loop that would 
be beneficial for the mathematical community” (Kasman, 
2012, p. 24). Any picturebook is capable of creating for chil-
dren a “social blueprint” (Dorfman, 1983, p. 7) of what it 
means to be a doer of mathematics. Extending Dorfman’s 
metaphor, we think it is important to give blueprints a close 
inspection before beginning the construction of mathemati-
cal identities. 

We used the following criteria in our search for relevant 
picturebooks to analyze:  

(1) the book is an English-language picturebook 
(excluding chapter books, graphic novels, text-
books, etc.); 

(2) the book is published in physical form; 

(3) the book’s focus is on a story or experience of char-
acters learning or applying mathematics. 

To locate picturebooks that fit our criteria, we spoke with 
librarians, browsed library shelves, and consulted websites 
(such as Mathical Books [3] and DearTeacher [4]). In terms 
of genre, we considered all picturebooks that met our crite-
ria: fiction and nonfiction (both realistic and fantastical, 
modern and historical) about children, adults, and some-
times animals. We ended up analyzing twenty-four 
picturebooks—sixteen nonfiction narratives (all biogra-
phies) and eight fictional stories. 

Ahmed, R. & Burrington, S. (Illustrator) (2016) Mae Among the 
Stars. HarperCollins Children’s Books. 

Bang, M. (2018) When Sophie Thinks She Can’t. The Blue Sky Press. 
Bardoe, C. & McClintock, B. (Illustrator) (2018) Nothing Stopped 

Sophie: The Story of the Unshakable Mathematician Sophie 
Germain. Little, Brown and Company. 

Becker, H. & Phumiruk, D. (Illustrator) (2018) Counting on 
Katherine: How Katherine Johnson Saved Apollo 13. Henry 
Holt and Company. 

Berne, J. & Radunsky, V. (Illustrator) (2013) On a Beam of Light: 
A Story of Albert Einstein. Chronicle Books. 

Bowen, A. & Zollars, J. (Illustrator) (2006) The Great Math Tattle 
Battle. Albert Whitman & Company. 

Cline-Ransome, L. & Colón, R. (Illustrator) (2019) Counting the 
Stars: The Story of Katherine Johnson, NASA mathematician. 
Simon & Schuster Books for Young Readers. 

D’Agnese, J. & O’Brien, J. (Illustrator) (2010) Blockhead: The Life 
of Fibonacci. Henry Holt and Company. 

Daniels, T. & Bush, T. (Illustrator) (2001) Math Man. Orchard 
Books. 

Einhorn, E. & Gustavson, A. (Illustrator) (2008) A Very Improbable 
Story. Charlesbridge. 

Esham, B., Gordon, M. (Illustrator) & Gordon, C. (Illustrator) 
(2008) Last to Finish: A Story About the Smartest Boy in Math 
Class. Mainstream Connections. 

Heiligman, D. & LeUyen, P. (Illustrator) (2013) The Boy who 
Loved Math: The Improbable Life of Paul Erdös. Roaring 
Brook Press. 

Lasky, K. & Hawkes, K. (Illustrator) (1994) The Librarian who 
Measured the Earth. Little, Brown and Company. 

Lumpkin, B. & Nickens, L. (Illustrator) (1992) Senefer: A Young 
Genius in Old Egypt. Africa World Press. 

McElligott, M. (2009) The Lion’s Share: A Tale of Halving Cake 
and Eating It, Too. Walker Publishing Company. 

Mosca, J. F. & Rieley, D. (Illustrator) (2018) The Girl with a Mind 
for Math: The Story of Raye Montague. The Innovation Press. 

Neuschwander, C. & Geehan, W. (Illustrator) (1999) Sir Cumfer-
ence and the Dragon of Pi. Charlesbridge. 

Reisberg, J. & Hohn, D. (Illustrator) (2006) Zachary Zormer Shape 
Transformer: A Math Adventure. Charlesbridge. 

Robinson, F. (2016) Ada’s Ideas: The Story of Ada Lovelace, the 
World’s First Computer Programmer. Abrams Books for 
Young Readers. 

Scieszka, J. & Smith, L. (1995) Math Curse. Viking. 
Shetterly, M. L. & Freeman, L. (Illustrator) (2018) Hidden Figures: 

The True Story of Four Black Women and the Space Race. 
HarperCollins. 

Slade, S. & Jamison, V. M. (Illustrator) (2019) A Computer Called 
Katherine: How Katherine Johnson Helped Put America on the 
Moon. Little, Brown and Company. 

Wadsworth, G. & Orback, C. (Illustrator) (2003) Benjamin Ban-
neker: Pioneering Scientist. Lerner Publishing Group. 

Wallmark, L. & Chu, A. (Illustrator) (2015) Ada Byron Lovelace 
and the Thinking Machine. Creston Books.

Table 1. The collection of 24 picturebooks.
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We read the picturebooks through the prism of critical 
content analysis (Johnson, Mathis & Short, 2017) and Fel-
lus’s four-part ADAS model. Our objective was to capture 
both overt and subtextual messages about identity in the 
books’ words and visuals. We also wanted to better under-
stand how picturebooks give the field of mathematics its 
own identity for young children to accept or reject. We thus 
looked for qualifiers of mathematics that include instances 
where characters or narrators say “math is [insert descrip-
tor]” or when mathematics is reified or personified through 
illustration, dialogue, or narration. 

As a team, we met regularly over Zoom for one year to 
discuss the ADAS framework and our interpretations of the 
picturebooks. See Table 2 for an overview of our initial 
interpretations, including examples and the frequency of 
each dimension in the collection of picturebooks. 

Closely examining the storylines that emerged from our 
initial analysis, we noticed a nested layer of secondary 
motifs that were interlaced with the ADAS dimensions. We 
reread each picturebook and examined which contained our 
secondary motifs, which did not, and whether any contra-
dicted the motifs (see Table 3). Each secondary motif 
represents a hidden message, which we articulate in the next 
section. 

 
Hidden figures, hidden messages 
The entry point of our work is the premise that mathematics-
related literature and identity-making are linked. This aligns 
with Sklar and Sklar’s (2012) observation that some literary 
works that “purport to reinvent the public image of the math-
ematician or mathematical practice inadvertently perpetuate 
the very stereotype they are attempting to subvert” (p. 5). 

Table 2. Initial interpretations of the 24 picturebooks [5].

ADAS Dimension Description of the  
Dimension

Examples of Text from Picturebooks Frequency

(Auto)biographical 
identity

Depictions of formative  
experiences a character  
has with regard to shaping 
attitudes toward  
mathematics

  “[Sophie] sneaked out of bed to study math  
while others slept” (Bardoe & McClintock, 2018, 
opening 2). 
  “[I]t’s the first time that I ever felt I was  
terrible at something” (Esham, Gordon & Gordon, 
2008, p. 2). 

75

Discoursal identity How a character is  
talked to and about with 
regard to their ability  
to do mathematics

  “[Raye] was bright as a star, super SMART  
from the start” (Mosca & Rieley, 2018, opening 3). 
  “Marnie didn’t give a bat’s brain about math in 
action” (Daniels & Bush, 2001, opening 1). 

135

Authorial identity Actions that show a  
character using  
mathematical ideas or  
taking ownership over  
mathematical concepts 

  “I’m about to give up and die, when the answer  
to my problem comes to me. Fractions. I break the 
chalk in half. Then I put the two halves together” 
(Scieszka & Smith, 1995, p. 24). 
  “[Ada] broke the problem into steps—surface  
area and weight, wind speed and angles. Multiplying 
and dividing, over and over again” (Wallmark & 
Chu, 2015, Opening 4). 

62

Socio-culturally 
available identity

Meta-narratives about  
groups of people with  
respect to who can do  
mathematics 

  “Because Dorothy was black and a woman, some 
people thought it would be impossible for her to get 
a job as a computer” (Shetterly & Freeman, 2018, 
opening 3). 
  “All the computers were women. They were  
given the tasks that men thought were boring  
and unimportant” (Becker & Phumiruk, 2018,  
opening 8). 

54

Messages about 
what math is

Explicit and implicit  
messages about what doing 
mathematics means,  
providing mathematics  
with its own identity

  Math is “the key to success” (Esham, Gordon & 
Gordon, 2008, p. 1). 
  “You will have thirty minutes to answer the  
problems. Those partners who finish all the  
problems and get 100% may have an extra ten  
minutes at recess for the next four days” (Bowen & 
Zollars, 2006, opening 10).

48
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We were able to identify four motifs—each a subtextual 
(hidden) message—occurring with some regularity through-
out the collection of picturebooks. These messages appeared 
across the work of multiple authors, illustrators, and publish-
ers. We chose to label these messages as ‘hidden’ not 
necessarily because they were concealed, but because they 
seemed secondary or tertiary to the intended messages of the 
books. Below, we describe each hidden message and share 
representative examples from the picturebooks we analyzed. 

Hidden Message 1: Mathematical ability is a gift  

The gist of this message is that mathematical ability is an 
innate talent. This would imply mathematical ability is 
binary (you have it or you don’t) rather than fluid, contex-
tual, or on a spectrum. Further implied is that those who 
possess ‘the gift’ are highly intelligent and may be geniuses. 
For them, mathematics requires little or no visible effort. 
Their work is intuitive and characterized by eureka 
moments. 

Many of the passages supporting this hidden message are 
connected with the (auto)biographical and discoursal iden-
tity dimensions. These instances pertain to depictions of 
formative personal experiences characters have with mathe-
matics or to identification of characters in relation to math. 
In ‘Hidden Figures’, each of the four protagonists is refer-
enced as being “good at math. Really good”. In fact, that 
phrase is repeated nine times throughout the book, leaving it 
to the reader to understand what it means to be ‘really good’ 
at math. Other picturebooks use similarly opaque wording. 
Paul Erdös “was the best. He loved being at the top in math” 
(Heiligman & LeUyen, 2013, p. 15). Albert Einstein was “a 
genius” (Berne & Radunsky, 2013, opening 14). Raye Mon-
tague was “a smarty” (Mosca & Reiley, 2018, opening 13). 
Senefer had “intelligence and abilities” (Lumpkin & Nick-
ens, 1992, p. 10). Eratosthenes was “a real whiz in math” 
(Lasky & Hawkes, 1994, p. 13). Garth, a character in ‘Math 

Man’, “had a way with numbers” (opening 5). Harley, the 
central character of ‘The Great Math Tattle Battle’, was “the 
best math student in second grade” (opening 1). Across these 
examples, readers encounter the archetype of the mathemat-
ical doer who owes their ability to some innate, ineffable gift 
(see Dweck, 2006). 

Another (auto)biographical storyline suggests that doing 
math requires little effort from those so gifted. In multiple 
picturebooks, characters who are depicted as good at math 
do not struggle. For Harley the second grader, math is “a 
piece of cake” (Bowen & Zollars, 2006, opening 2). World-
changing insights are portrayed as coming from sudden 
epiphanies, rather than years of hard work, perseverance, 
and mastery of relationships between mathematical ideas. 
Einstein plays his violin and out comes E = MC2 (Berne & 
Radunsky, 2013, opening 17). Ada Byron Lovelace realizes 
that “sails were like wings” and intuitively designs a wind 
experiment for a flying machine (Wallmark & Chu, 2015, 
opening 5). Fibonacci walks along a beach and recognizes 
that “in everything that I count, everywhere that I look, I 
keep finding the same numbers” (D’Agnese & O’Brien, 
2010, opening 15). Each of these examples presents mathe-
matical activity and experience as a grand moment of 
individual inspiration, arising naturally, without much effort. 

We noted three counter-examples (i.e., texts contradicting 
the hidden message that mathematical ability is a gift), all of 
which were embedded within the authorial identity dimen-
sion. ‘Last to Finish: A Story About the Smartest Boy in 
Math Class’ and ‘When Sophie Thinks She Can’t’ feature 
fictional child protagonists who do not initially identify as 
being strong in math, but who come to redefine themselves 
through their efforts. A teacher character in the latter book 
even critiques the premise that people are “born smart”  
(p. 7). Another picturebook, ‘Nothing Stopped Sophie’, 
describes the many years Sophie Germain spent working  
on and revising her equation to predict vibration patterns.  
It is important to include such depictions in mathematical 

5

Table 3. Secondary motifs in the collection of 24 picturebooks.

Secondary Motif /  

Hidden Message

Nested in identity  

dimension

Books that  

contain evidence 

of secondary 

motif

Books that do 

not address  

secondary motif

Books that 

contradict  

secondary 

motif

Mathematical ability is a gift. (Auto)biographical Identity 

Discoursal Identity

18 3 3

Mathematical ability is like 

having a magic eye or know-

ing a secret language.

Socioculturally available 

identities Messages about 

what math is

14 10 0

Mathematics is about doing 

calculations quickly.

(Auto)biographical Identity 

Discoursal Identity

21 2 1

Mathematical ability is associ-

ated with social awkwardness.

Discoursal Identity  

Socioculturally available 

identities

12 7 5
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picturebooks. When innovation is reduced to eureka moments, 
and math is ‘a piece of cake’, it obscures the perseverance 
associated with making sense of mathematical concepts. 

Hidden Message 2: Mathematical ability is like having a 
magic eye or knowing a secret language 

Many of the examples of this hidden message align with the 
‘(auto)biographical’ and ‘discoursal’ identity dimensions that, 
in turn, feed into ‘messages about what math is’. In the open-
ing of this article, we referenced a scene in ‘Hidden Figures’ 
in which Katherine Johnson sees numbers floating in the air. 
Looking out the schoolhouse window where she is a math 
teacher, Katherine gazes up at an airplane and sees formulas 
superimposed on it, foreshadowing her future work in aero-
nautics. Among picturebook protagonists, Katherine is not 
alone in possessing this extrasensory ability. In another pic-
turebook about Johnson—‘A Computer Called Katherine’— 
the protagonist sees numbers up among the stars. Similarly, in 
‘Nothing Stopped Sophie’, a young Sophie Germain sees 
numbers vibrantly appearing out of thin air, superimposed 
over scenes of the French Revolution (opening 4). 

For other picturebook personae, mathematics functions 
like a decoder ring for translating or decrypting the language 
of the universe. For Albert Einstein, numbers “were a secret 
language for figuring things out” (Berne & Radunsky, 2013, 
opening 9). The idea that math is akin to language (with syn-
tax, grammar, vocabulary, etc.) is not problematic on its own. 
The issue is with the exclusive nature of languages if one 
does not speak them and believes one cannot learn them. For 
a child struggling with math anxiety, it could be frustrating to 
see that mathematics is a language understood easily by its 
conversant speakers but is incomprehensible to outsiders. 
Although the language of math is openly taught in class-
rooms, it is a language many learners struggle to use fluently. 

Hidden Message 3: Mathematics is about doing  
calculations quickly 

Twelfth century mathematician Fibonacci tells us that when 
he was just a boy, his teacher “wrote out a math problem and 
gave us two minutes to solve it. I solved it in two seconds” 
(D’Agnese & O’Brien, 2010, opening 2). Early in ‘The 
Great Math Tattle Battle’, readers are told that Harley Harri-
son “could figure out forty-five plus thirty-nine faster than 
you could spell ‘Mississippi’” (opening 1). Harley’s mathe-
matical experiences and discoursal identity render him as 
mathematically capable because he is fast and does not make 
mistakes. Indeed, his designated spot at the top of the class 
is only jeopardized when he produces an incorrect answer 
and becomes vulnerable to Emma Jean encroaching on his 
turf. For both Harley and Fibonacci, we note the focus on the 
result rather than on the process of making sense of a prob-
lem at hand. This hidden message reflects the tendency to 
overemphasize manipulation of numbers over relational 
thinking about mathematical ideas, which, research shows, 
precludes (slower) processes of taking ownership of mathe-
matical ideas through reasoning (Boaler, 2016). 

In ‘Counting on Katherine: How Katherine Johnson 
Saved Apollo 13’, readers encounter the message that math-
ematical ability translates to experiences of speed and 

correctness. During her time at NACA and NASA, Kather-
ine developed “a reputation for accuracy” (opening 10). 
When the Apollo 13 spacecraft was in peril, Katherine “did 
flight-path calculations, quickly and flawlessly, to get the 
astronauts home safely” (opening 13). ‘The Girl with a Mind 
for Math: The Story of Raye Montague’ contains similar 
messages about mathematical speed and heroism: 

Would it take her a month? Maybe weeks for success? 
Well, it took CALCULATIONS (and tons of caffeine), 
but Raye finished in HOURS … just over EIGHTEEN! 
(opening 22). “YOU DID IT!” they cheered, and her 
boss had to say that her quick mind for math had in fact 
saved the day. (opening 24) 

Perhaps the goal of reading these picturebooks with children 
is to celebrate and normalize the contributions of Black 
women mathematicians. That is an admirable goal in and of 
itself. However, if the objective is to inspire children to view 
themselves as mathematically capable, it is counterproduc-
tive to insinuate that mathematical ability is based on innate 
speed and flawlessness. 

Instances supporting this finding align most closely with 
the (auto)biographical and discoursal identity dimensions, 
though each of the four ADAS dimensions was cross-refer-
enced with this secondary motif in our collection. Hidden 
Message 3 implies that mathematicians do not make mis-
takes, which could not be further from the truth. Children 
need to be reminded that mathematicians are able to catch 
their mistakes and learn from them, and that people who 
make many mistakes can learn to make fewer. 

The motif appeared in twenty-one picturebooks, with one 
offering a counter-example: ‘Last to Finish: A Story About 
the Smartest Boy in Math Class’. In this story, a third grader 
named Max experiences crippling math anxiety due to the 
school’s emphasis on timed multiplication quizzes. We learn 
from Max that “as soon as Mrs. Topel starts the timer, my 
heart begins to pound, my hands begin to sweat, and then the 
worst thing happens … my mind freezes” (pp. 5–7). Draw-
ing on his (auto)biographical mathematical identity, Max 
assumes he is “terrible” at math (p. 2), even though, as we 
later learn, he has been teaching himself algebra. Another 
teacher clarifies the situation to Max’s exasperated parents: 
“Max is the type of math student who understands how num-
bers work together. He may not be the type of student who 
learns by memorization” (p. 24) thus constructing his dis-
coursal identity. Picturebooks like ‘Last to Finish’ play an 
important role in subverting the prevalent message that 
mathematical ability is only about rapid computation. 

Hidden Message 4: Mathematical ability is associated 
with social awkwardness  

No child yearns to be ostracized by their peers. However, 
one common message children receive about mathematics is 
that when you decide to devote time and energy to its pur-
suit, you may become a social pariah, or at least socially 
awkward. This message is reinforced by numerous picture-
books, as we discovered when focusing on the discoursal 
identity and socioculturally available identity dimensions. In 
‘The Great Math Tattle Battle’, Harley Harrison and Emma 
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Jean are the only two children shown to be interested in 
math. They are represented as being extremely annoying to 
their classmates. Eight centuries earlier, Fibonacci also 
annoyed his classmates, and later the townspeople of Pisa 
(D’Agnes & O’Brien, 2010). We are concerned these pic-
turebooks could leave young readers thinking, “I don’t want 
to be good at math because I don’t want to annoy people”. 

In some picturebooks, characters find themselves with a 
choice to make: pursue mathematics or have friends. As a 
child, Albert Einstein “didn’t want to be like the other stu-
dents. He wanted to discover the hidden mysteries of the 
world” (Berne & Radunsky, 2013, opening 6). Why is Ein-
stein’s choice presented as mutually exclusive? Did studying 
mathematics (as a tool of discovery) preclude him from 
being like other kids? In the case of other picturebook per-
sonae, such as Ada Byron Lovelace, “numbers were her 
friends” (Wallmark & Chu, 2015, openings 7 and 16) and for 
Paul Erdös, “numbers were his best friends” (Heiligman & 
LeUyen, 2013, p. 11). Later, he made human friends when 
he met others who loved mathematics (p. 14). Some books, 
like ‘Counting on Katherine’, do not call verbal attention to 
a character’s loneliness, but visually depict them doing math 
by themselves, isolated from social activity. 

Fortunately, there are picturebooks that portray mathemat-
ically capable protagonists who develop socially positive 
authorial identities in mathematics. Characters in picture-
books such as ‘Benjamin Banneker: Pioneering Scientist’, 
‘Zachary Zormer Shape Transformer: A Math Adventure’, 
and ‘Math Man’ have positive experiences with mathematics 
while living lives rich with interpersonal connections. 

 
Conclusion 
Our critical content analysis of twenty-four picturebooks 
shed a great deal of light on constructs of identity making in 
mathematics. By using a broad framework for understanding 
identity, we surfaced four subtextual (hidden) messages 
about what mathematical ability consists of and the types of 
people who are depicted as possessing that ability. 

Before concluding our conversation, we feel the need to 
state unequivocally that we neither dislike nor disapprove of 
the picturebooks we reviewed. In many cases, we are pro-
foundly moved by them. Their words and images serve as a 
powerful reminder of the work educators must do to disman-
tle oppressive stereotypes concerning who is capable of 
using mathematics to change the world. By subverting 
regressive tropes of race, gender, and ability, these picture-
books show young readers that STEM subjects are not, and 
never were, the exclusive purview of any demographic. 

We applaud any attempt to encourage children to see the 
world of mathematics more broadly. Nevertheless, no text is 
beyond critique, and educators have a particular responsibil-
ity to read children’s books carefully for their underlying 
messages. In our analysis of twenty-four picturebooks, we 
found that even stories that purposefully reject stereotypes 
about ability, gender, and race may still reinforce others 
about what mathematics consists of and what being a ‘math 
person’ entails. In numerous picturebooks, mathematically 
inclined people are shown to possess almost supernatural 
aptitudes for quick-and-flawless calculation and/or to have 
difficulty forming social connections. 

We ask several follow-up questions to our analysis: How 
might young readers who do not identify as mathematically 
capable respond to these picturebooks? If a child identifies 
or is identified as not being preternaturally gifted at doing 
math, or does not easily comprehend its language, will they 
consider themself a lost cause? As Boaler (2016) maintains, 
many children “give up on math before they’ve barely got-
ten started […] No wonder they conclude they’re not math 
people when it doesn’t come easily” (p. vii). How might pic-
turebooks contribute to this process and what other research 
might enable us to explore the phenomenon of text-mediated 
identity construction? 

Implications for further research  

We invite others to join us in extending the work we have 
presented here in any number of ways. Attitudes about math-
ematics are not universal or unchanging, and regional and 
historical contexts influence the way stories are told. Further 
research could determine if and how the identity-related 
messages we surfaced are applicable across different arrays 
of picturebooks and readers. 

Beyond picturebooks, we encourage future research that 
extends the ADAS framework into other media, genres, and 
age groups. It would be valuable to apply this critical content 
analysis to non-illustrated print texts, graphic novels, filmic 
and musical story texts, digital stories and ebooks, virtual 
and augmented reality stories, and games to see whether our 
findings apply to these media, or whether additional hidden 
messages become salient. In any case, there is undoubtedly 
more research to be undertaken in this arena, including 
empirical reader-response studies. 

Implications for practice 

Critical content analysis can be harnessed to the work we do 
in education by critically exploring identity-related issues in 
picturebooks with students. Such work allows educators to 
surface and deconstruct tropes that are “taken up by young 
readers in the process of constructing identities and realities” 
(Low, 2017, p. 280) and in turn, to revisit children’s “induc-
tion into mathematical practices and methods” (Ernest, 2016). 

Notably, it is through (auto)biographical identity, discour-
sal identity, and socioculturally available identities that 
misperceptions about what it means to do mathematics are 
conveyed. By providing opportunities for students to foster 
a mathematical authorial identity, educators may be able to 
better showcase possibilities of developing positive identi-
ties in mathematics. If mathematics involves looking for 
multiple ways to solve a problem and making productive 
errors along the way, then readers should be taught to cri-
tique stories that contain (hidden) messages to the contrary. 
When mathematically inclined people are shown over and 
over to be socially awkward geniuses with near-magical 
gifts, teachers need to unravel these implications, together 
with students, and demonstrate that this is one story, not the 
only story. Teachers may choose to highlight literature that 
emphasizes persistence and iterative understanding, such as 
‘When Sophie Thinks She Can’t’. 

Many of the picturebooks we analyzed are committed to 
liberating mathematical achievement from the archaic grip 
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of the white, male imaginary. That is hugely significant, but 
educators must go further, and discard the idea that mathe-
matical ability conforms to any archetype by focusing on 
processes of identity construction that increase access to and 
expand the visual field of pathways to mathematics. Picture-
books about mathematics offer narratives that function as 
potent forces in identity-making and that need to be seri-
ously and carefully examined. 

In the very first issue of FLM, David Wheeler, the found-
ing editor of this journal, alludes to the power of written 
words and reminds us: “Words can be offered seriously and 
can also be taken seriously. They can be worked at by a 
reader, re-read and thought about, until they yield up mean-
ings that may have escaped a first scrutiny (1981, p. 2). In 
this reflection, we offer an analysis of overt and hidden mes-
sages in picturebooks, and consider how these messages 
may contribute to the formation of young people’s identities 
as learners and doers of mathematics. Inviting children to 
critically examine messages about what it means to do math, 
and what constitutes being ‘good’ at math, are steps toward 
the implementation of a pedagogy that welcomes a greater 
swath of learner identities into the boundless world of math-
ematical inquiry. 

 
Notes 
[1] The term ‘picture book’ refers to any book with illustrations, while ‘pic-
turebook’ denotes books designed for young readers whose images function 
as an integral part of the book’s meaning (Sipe, 1998). Full references to the 
picturebooks mentioned in this article are given in Table 1. 
[2] See the database of more than 1500 works of fiction about mathematics 
assembled by Alex Kasman at  https://kasmana.people.cofc.edu/ 
MATHFICT/ 
[3] Online at http://www.mathicalbooks.org/portfolio/books/ 
[4] Online at www.dearteacher.com/math-books] 
[5] A comment on pagination: 
In a picturebook, the pages are rarely numbered. Thus, there is a difficulty 
in referring to a particular illustration or page. By convention, the first 
opening is the two facing pages where the text of the book begins, and the 
openings are numbered consistently after this. Because we see the two 
pages of an opening at the same time, the illustrator and author treat each 
opening as a unified design (Sipe, 1998, p. 71). 
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