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Augmented reality (AR) books provide a different way to read and
engage with books. They look like any paper book you would usually
read, but they have digitally added features such as 3D animations,
questions, quizzes, and sounds that come alive on your digital device.
Researchers are interested in whether AR books can help children
better understand what they read. Opinions on AR books differ. While
some children like the extra features in AR books, others say they
prefer to use their own imaginations. Similarly, some parents think AR
books could help with understanding, while others think they could
distract children from reading. Researchers found that children who
read an AR book did better at answering questions that required deep
thinking compared to children who read the same story in a paper
book. While AR books continue to evolve, this article looks at what
researchers have discovered about AR books up to now.
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AUGMENTED
REALITY (AR) BOOK

A paper book with
additional features,
such as 3D animations,
sounds, and/or
graphics, which the
reader can access by
pointing the camera of
a digital device to the
printed page.

AR FEATURES

Additional features
such as 3D animations,
sounds, and/or
graphics related to the
book. These features
are activated by the
AR technology.

VIRTUAL OBJECTS

Animated images,
which are generated via
computer. The objects
do not exist in the real
world, but they appear
through the camera.

Figure 1

Example

of an augmented reality
book. By pointing your
digital device at the
page, the image can
come to life.

LET US START!

If | ask you to think about different types of books, what would
you think about? Fiction? Non-fiction? Graphic novels? Adventure
stories? Comedy or fantasy? Or would you think about different book
styles, such as paper, digital, audio, books with illustrations, or pop-up
pictures? Our lives are full of many different types of books! But have
you ever heard of augmented reality (AR) books—books that some
people claim can make stories come to life? Over the last decade,
new technologies have offered new ways to read and engage with
books, and AR books are an exciting new development. AR books
are traditional print books, but with special AR features that can be
accessed via digital devices (e.g., iPads or smartphones). Researchers
are just beginning to understand how AR books may reshape our
reading experiences and influence our engagement and learning.

WHAT DO AR BOOKS LOOK LIKE?

AR books look like any paper book you would usually see. You
can flip through the pages, look at images, and read the text
However, AR books also allow you to access additional features,
such as 3D animations, sounds, and/or graphics related to the book.
Those features are considered virtual objects, generated via a digital
device that helps the book to come to life! Reading an AR book is
simple—open the book, read the text, point your digital device at the
printed page, and watch as virtual objects join you in the real world
(Figure 1) [1]!
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BEHAVIORAL
ENGAGEMENT

Our reading
behaviors—how much
time we spend reading,
what we read, and how
we read.

COGNITIVE
ENGAGEMENT
The mental effort we
put into reading and

the strategies we use to
understand the text.

AFFECTIVE
ENGAGEMENT
The feelings and
emotions we

experience while
we read.

SOCIAL
ENGAGEMENT
Our involvement in

reading activities
with others.

WHAT DO PARENTS THINK ABOUT AR BOOKS?

Researchers have recently begun to explore how parents feel about
reading an AR book with their child and whether they would use AR
books again in the future [2]. In this study, 47 parents were invited
to read an AR book with their child (aged 4-9 years) for 20-30
minutes, and they were then asked to share their thoughts with the
researcher. Of those parents, 35 liked how real the 3D images felt,
and the sense of being completely involved in the book. In addition,
parents were surprised that they could explore the AR book with
typical electronic devices, and that they did not need to wear special
AR glasses. However, others parents had more negative thoughts.
For example, only 16 parents reported that they thought the AR
book would help children understand and remember what they had
read, and 12 parents thought the AR technology could distract their
children from reading. Parents’ views about AR books, either positive
or negative, could affect their decision to use them in the future. If your
parents took part in this research, what would they think?

HOW DO AR BOOKS INFLUENCE CHILDREN'S READING
ENGAGEMENT?

We recently completed a study exploring children’s thoughts and
experiences based on reading AR books. We specifically looked at
children’s reading engagement, or how involved they were in the book
[3]. Reading engagement has four aspects to it: behavioral (what we
do), cognitive (how we think), affective (how we feel), and social (how
we interact with others while reading) [4]. Behavioral engagement
refers to our reading behaviors—how much time we spend reading,
what we read, and how we read. Cognitive engagement refers to
the mental effort we put into reading and the strategies we use to
understand the text. Affective engagement refers to the feelings and
emotions we experience while we read, while social engagement
refers to taking part in reading activities with others [4].

In our study, we invited 38 children aged 8-10 with different levels
of reading interest, experience, and ability to take part. Children read
an AR book either by themselves or with a classmate, depending
on their preference. Then we interviewed them about their reading
experiences. From our interviews, we found that AR books changed
aspects of all four types of engagement. Below are some quotes that
we share as examples of children’s AR reading engagement:

Behavioral engagement: “I always read the text first, but today | read
the picture first” (girl, age 9); “I read the text a bit faster and get the iPad
and | point it to the pictures” (boy, age 8).

Cognitive engagement: “Pictures always help. Maybe if you are like,
not understanding what is happening in the book or something, and

kids Volume 13 | Article 1472981 @ 3


https://kids.frontiersin.org/
https://kids.frontiersin.org/article/10.3389/frym.2025.1472981
https://kids.frontiersin.org/article/10.3389/frym.2025.1472981
https://kids.frontiersin.org/article/10.3389/frym.2025.1472981

Figure 2

Examples of children'’s
AR reading
engagement.

then you just have a look at picture that can help, especially if the
picture is kind of moving” (boy, age 8); “I would not say | would not
understand it if | did not have a gadget, but | might understand it a bit
more because it is 3D so | can actually see what is going on and how
it actually happens” (girl, age 9).

Affective engagement: “It feels like amazing mixing with happiness into
like one” (boy, age 8); “l actually liked when | picked the iPad up and put
it in the picture actually, kind of enjoy reading that with some music”
(girl, age 9).

Social engagement: "We like to share thoughts and then we share
thoughts about what is funny and why that is funny, and then we laugh
about it” (girl, age 8); “If | was just looking at it on my own, | would not
find it as enjoyable” (boy, aged 8) (see Figure 2 for more examples of
what children said).

éé ]

Behavioral engagement

'T think it's slightly different
because, in a normal book, T
might just skip pictures’

7"
:

Girl, aged 8

i

Figure 2

However, while many children were positive about the AR books,
others were not. For example, some felt that AR books did not allow
them to use their own imaginations when reading, or that they were
“a little bit of a waste of time" (boy, aged 9). Have you ever read an AR
book? After hearing what other children have had to say, would you
like to try one?
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DO AR BOOKS INFLUENCE CHILDREN'S ABILITY TO
UNDERSTAND THE TEXT?

One group of researchers conducted a study to examine whether AR
books influence children’s ability to understand text [5]. In this study,
two groups of students (aged 7-9) read the same book. In one group,
the AR features were activated and students had an iPad to access
these features. In the other group, only the printed book was read, and
students did not have access to the AR features. After reading, students
were asked to do two things: retell the story, and answer questions to
measure their understanding.

Students were asked questions that required them to remember details
(e.g., “in which direction did the boy ride the boat?”) and questions
that required deeper thinking because the answer could not be found
directly in the book (e.g., "How do you think the boy is feeling here?”).
The researchers found that the group that read the book with AR
features performed better when they were asked to retell the AR
book’s story to someone who had never read the same book, and
on questions that required deeper thinking. However, there was no
difference in the quality of their answers to questions that required
remembering details.

Of course, we cannot assume that all AR books will support readers’
ability to better understand what they read. For example, AR books
vary in terms of the quality of their AR features [1], and AR books with
higher-quality features that are more directly connected to the text
may be better at supporting readers’ understanding.

LET US RAP THINGS UP!

AR books are a new kind of book, and they can change our reading
experiences. AR books blend the virtual world and the real world,
by combining paper-based books with AR features, like sounds, 3D
animations, and graphics. AR features can have a positive influence on
our reading engagement and our ability to understand the text. There
are lots of different AR books available (you can find them online and
in some bookstores), with many different features and designs. Some
are better than others. We hope that our research, and the work of
other researchers, will influence AR book designers to create books
that can better support children’s reading enjoyment, engagement,
and understanding.
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YOUNG REVIEWERS

MARK, AGE: 12

Mark is a 12-year-old German Indian, crazy about football and reverent about his
favorite club, Borussia Dortmund. If he is not on the football pitch, he is to be found
hanging out (playing football) with his friends, writing stories, and playing football on
his Switch.
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MAYUR, AGE: 9

Mayur is a 9-year-old German Indian, who is rarely to be found without a football
in his hand. He is also crazy about crafting and spends hours putting together
“inventions” from bits and bobs that he finds round the house.

THE MEADOW COMMUNITY PRIMARY SCHOOL, AGES: 9-10

Our group consists of enthusiastic children from across Key Stage 2 at The Meadow
Community Primary School. They are eager to participate and meet scientists; as
they say, “science is a cool subject”. We hope to provide opportunities to learn about
Science as a lens to help us to understand the wider world through, use it to inspire
awe and wonder, and as a key to making positive change for our future.
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