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TAPPING INTO YOUNG PEOPLE’S INNATE CURIOSITY

Source: www.pexels.com

INTRODUCTION

“Childhood curiosity is an innate, powerful internal drive to acquire new information,
understand how the world works, and fill knowledge gaps. It acts as a primary motivator for
learning, characterized by eager exploration, constant questioning, and a ‘Goldilocks’ desire
for optimally challenging information.”

Afterschool youth programs are perfectly equipped to tap into young people’s innate curiosity. This first
involves assessing where the program is in integrating practices to encouraging curiosity. This paper
explores these issues and provides information related to youth curiosity, including ways
afterschool programs can support curiosity. (We relied on articles and Al research to develop this

paper.)
WHY CURIOSITY IS IMPORTANT

“Curiosity is one of the main ways children learn about the world. When kids ask ‘why?’ or
‘how does this work?’, they’re not just being playful—they’re actively building understanding,
problem-solving skills, and creativity.” 2

According to Penn State Extension, “Curiosity is an important trait that leads to learning. When children
are comfortable and feel safe, they are naturally able to explore their worlds. The more your child
explores, the more he learns.

Strong curiosity gives children confidence to try new things. Trying new things opens up new worlds to
your child. It brings excitement to life. Children who are curious enjoy their lives. They are less likely to
get bored and find life dull or routine. They feel that there are always new, interesting things just around
the corner. It can lead them to have adventurous and interesting lives.” 3

Tapping Into Young People’s Innate Curiosity 4
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WHY DOES CURIOSITY MATTER?

CuriOdyssey writes, “Curiosity is the desire to learn, to understand new things and to know how they
work. ‘We can teach a new generation to observe patterns in our world and in science, technology,
engineering and math by taking advantage of their natural tendency to be curious, thereby enhancing
the likelihood of new discoveries and inventions,” says CuriOdyssey Executive Director Rachel Meyer.
‘We need people who are curious and who feel free to tinker and explore without fear of failure. When
curious people fail, they analyze their failure to understand it so they can do better the next time.’

Curiosity is at the very root of the scientific process. After observation the first step is to ask, ‘Why?’
Supporting kids’ natural curiosity at an early age about what makes the world work is the best way to
excite their interest in STEM. Whether kids aspire to become scientists or artists, science fluency, like
being fluent in a language, will make them better at it. If we do not spark curiosity, future generations
will not understand the benefits of being science-fluent.

Curiosity is the mark of an active, open, observant mind and helps us see learning as fun, fueling
imagination, creativity and innovation. It prepares the brain for learning and makes subsequent learning
more rewarding. Research also shows that curiosity is just as important as intelligence in determining
how well students do in school.” 4

Source: NHP Foundation

CURIOSITY: SCHOOL AND AFTERSCHOOL
Does Traditional Schooling Kill Curiosity?

“’Children enter school as question marks and leave as periods.” — Neil Postman, educator and
social critic ®

John Larmer writes, “You likely know that young children are intensely curious creatures who ask lots of
questions, perhaps hundreds a day. But when a child starts school, the rate drops precipitously, nearing
zero by the time they reach middle school. Some of this is due to brain development, and some to social
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factors; children in a large group in the school setting might feel inhibited from asking too many
guestions. A big part of the drop, though, is due to the nature of typical schooling today.

Education researcher Susan Engel, in her paper Children’s Need to Know: Curiosity In Schools, reports on
a remarkable observation she and her graduate students made when visiting K-5 school classrooms to
study curiosity. They planned on examining individual differences between children, seeing whether
specific places or activities in a classroom elicited more or less curiosity, and comparing classrooms to
one another. However, they were shocked to find out that, ‘It turned out to be impossible to make the
kinds of comparisons we wanted. Why? Because there was such an astonishingly low rate of curiosity in
any of the classrooms we visited.”” ©

“If teachers are to promote curiosity, administrators and policy makers will need to emphasize
its value. We need to imagine schools as places where curiosity not only survives but flourishes.
If curiosity is understood as essential, no less so than solving a geometry problem or writing a
good essay, we might see very different classrooms and very different graduates.” 7 - Susan
Engel, Education Researcher

John Larmer continues, “Similarly, after listing some ways teachers can nurture curiosity, Alfie Kohn
notes, ‘Alas, these recommendations for teachers often run smack into structural constraints: an
inflexible schedule that doesn’t leave time for exploration; a principal who insists on quiet, orderly
classrooms; a central office that imposes a standardized curriculum; a school board that cares more
about test scores than about meaningful learning... Much of the problem comes from construing
learning as a list of facts to be memorized or discrete skills to be practiced. This premise tends to
promote teacher-centered direct instruction, which is often scripted or otherwise tightly controlled.’

Warren Berger, author of A More Beautiful Question: The Power of Inquiry to Spark Breakthrough Ideas,
agrees: ‘Our current system of education does not encourage, teach, or in some cases even tolerate
guestioning. Harvard’s Tony Wagner says: ‘Somehow, we’ve defined the goal of schooling as enabling
you to have more ‘right answers’ than the person next to you. And we penalize incorrect answers. And
we do this at a pace—especially now, in this highly-focused test prep universe—where we don’t have
time for extraneous questions.”” 8

In terms of encouraging curiosity, afterschool programs have unique advantages over traditional
classroom settings. Some of these are listed below:

e “Topics of Interest: Afterschool programs have the flexibility to pursue topic areas that young
people find personally interesting and relevant. These topics include the sciences, visual and
performing arts, civic engagement and community service, and physical activity—all of which
can easily be aligned with school standards.

e Learning in Small Groups: Afterschool programs have child-to-adult ratios that are lower than
most classrooms. Small group settings enable adults to focus on the individual needs of young
people, form personal supportive relationships, and engage young people in hands-on,
experiential learning.

e Time to Learn: Some kinds of learning require more time than can be allowed in a classroom
setting, especially in middle school, where youth move from class to class. This learning involves
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projects that require extra time to plan, to work within a larger team, to analyze problems and
persevere until solutions are found. Some learning requires reflection on important lessons that
were gained and the opportunity to share and be recognized for one’s accomplishments. This
sharing may come in the form of a presentation, a play or a recital, an art exhibition or service
project, which may allow children to be acknowledged in ways they never experienced during
the school day. Afterschool programs have flexible schedules that can allow young people to
immerse themselves in a single program activity for the entire afternoon, if needed.

Source: Long Beach Youth Institute

Beyond Place: Afterschool programs have the flexibility to go outside, beyond the walls of their
facilities, using the surrounding neighborhood as a classroom. They are also able to bring the
community into the school, by enlisting the talents and resources of individuals and surrounding
businesses. Connecting to the local community broadens the variety of activities and
experiences available to young people, honors the value of their own communities, provides
young people with opportunities to contribute to others, and allows community members to see
the learning and positive development of their children in action.

Active Learning: The learning environment in afterschool is often less formal than in school.
Children are allowed to learn by doing and learn as part of a larger team. This approach is very
attractive and motivating to young people who may be struggling in the traditional classroom
setting.

Parental Access and Involvement: Because programs extend into the late afternoon and early
evening, afterschool staff can often engage young people’s family members in ways most
schools find difficult. Afterschool programs can serve as a communications bridge between the
school and parents, thereby promoting a stronger partnership between them, especially when
the afterschool staff live in the same community and share the language and culture of the
parents and guardians.
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e Diverse Teachers and Resources: Afterschool programs rely on a wide variety of workers,
including certified teachers, paraprofessionals, youth workers, college students, and community
members. This flexibility allows afterschool programs to engage a diverse pool of workers that
reflects the cultural, racial, and ethnic backgrounds of the young people in the program.” ®

The section above shares some of the advantages of afterschool programs, but the real question is
whether your program makes use of these advantages. It may be useful to facilitate a discussion with
staff to review these advantages and to what extent they are leveraged within your program.

- ¥

Source: www.pexels.com

WAYS TO ENCOURAGE CURIOSITY
While curiosity is an innate drive of young people, it can be encouraged or discouraged by program
workers and other adults. Below are some suggestions on encouraging curiosity from Chat GPT.

e “Let them ask lots of questions (even if it gets repetitive!)

e Give open-ended toys or activities (like blocks, drawing, nature exploration)

e Avoid shutting down ‘messy’ exploration too quickly

e Turn everyday moments into learning opportunities (“‘What do you think will happen if...?’)

Practical Strategies to Foster Curiosity
Parents and educators can create environments that protect and stimulate this natural spark:
1. Model Wondering Aloud: Demonstrate your own curiosity by making ‘I wonder’ statements (e.g.,
‘I wonder why the moon looks so big tonight?’).
2. Use Open-Ended Questions: Ask questions that require more than a yes/no answer, such as
‘What do you think will happen if...?".
3. The ‘See-Think-Wonder’ Strategy: As recommended by experts at Harvard, guide children
through three prompts when they encounter something new: ‘What do you see? What does this
make you think about? What do you wonder?’.

Tapping Into Young People’s Innate Curiosity 8
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4. Embrace ‘I Don't Know’: Admitting you don't have all the answers shows children that learning is
a lifelong process. Use it as an opportunity to ‘look it up together’.

5. Encourage Unstructured Play: Provide ‘loose parts’ like boxes, blocks, or nature items
(pinecones, rocks) that can be used in multiple ways, rather than toys with only one ‘correct’
function.

6. Redirect, Don't Discourage: If a child's curiosity leads to messy or unsafe behavior (like drawing
on walls), experts from PBS Parents suggest redirecting them to a safe alternative (like bathtub
paint) rather than shutting down the inquiry.” 1°

Discouraging Curiosity
As adult leaders we can also discourage curiosity in young people. If you find yourself saying, "Don't
touch," "Don't play with that," "Don't get into that," "Don't get dirty?" remember that curious children

want to explore and touch.

" il

Source: Resilient Educator

ENCOURAGING NATURAL CURIOSITY THROUGH SCIENCE AND EXPLORATION

One way to encourage curiosity is to engage youth in science and nature. Vanessa K (Mountain Oak
Community School) writes, “Curiosity is a natural part of childhood, but it thrives best in environments
that invite questions rather than restrict them. Outdoor learning encourages children to ask why, how,
and what if. Nature is full of real-world questions. Why do leaves change color? How does water move
through soil? What happens when plants do not get enough sunlight? These questions lead naturally into
deeper learning. Children who learn outdoors often show greater motivation to investigate topics,
rewards or pressure.” !
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“Outdoor learning also encourages cooperation and communication. Children work together to
solve problems, share materials, and navigate shared spaces. These interactions help develop

empathy, patience, and social confidence.”

Other Ways to Spark and Support Curiosity
According to Google Al some of these ways include:
1. Connect science to real life
Teens engage more when science feels relevant:

e Climate change and sustainability

e Space exploration

e Health, fitness, and the human body

2. Encourage deeper questioning

Instead of giving answers right away, ask “What evidence supports that?” or “How could you test that

idea?”

3. Let them explore interests

If they’re into tech, biology, or space—lean into it:
e Coding projects
e DIY experiments
e Science documentaries or podcasts

4. Promote hands-on and independent learning
e Build simple circuits
e Do chemistry experiments safely at home
e Participate in science fairs or competitions

5. Normalize not knowing

Teens can lose curiosity if they feel pressure to be “right.” Emphasize that uncertainty is part of science.

Tapping Into Young People’s Innate Curiosity
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WAYS TO SPARK SCIENCE CURIOSITY
Google Al shares some more ways to promote curiosity with science:
1. Let them experiment

e Mix water and oil

e Grow plants from seeds

e Freeze and meltice

2. Ask open-ended questions
o  “What do you think will happen?”
e  “Why do you think that happened?”

3. Explore nature
e Look at insects, leaves, rocks

e Talk about weather changes

4. Encourage “why” questions
Even if you don’t know the answer, explore it together.

5. Make it hands-on and fun
Kids learn science best by doing—not just listening.

Easy examples of curiosity in action
e Dropping objects to understand gravity
e Watching shadows change during the day
e  Mixing colors while painting

The goal isn’t to teach formal science early—it’s to keep their natural curiosity alive. Once that’s strong,
learning more complex science later becomes much easier.” 13
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CURIOSITY AND THE OUTDOORS

Outdoor Learning and Emotional Development

According to Vanessa K (Mountain Oak Community School), “Spending time outdoors has a calming
effect on children. Natural environments reduce stress and support emotional regulation. This creates a
learning atmosphere where children feel safe to independently. Curiosity becomes the driver of learning
rather than external express themselves and take risks.

Outdoor learning also encourages cooperation and communication. Children work together to solve
problems, share materials, and navigate shared spaces. These interactions help develop empathy,
patience, and social confidence.” *

TEENS
Many people say that teens are less curious. There are a number of reasons cited for this, however we
believe that teens are curious in a safe environment, but that their curiosity manifests differently.
Examples of teen-level curiosity

e Debating how vaccines work and their impact

e Exploring renewable energy solutions

e Building apps or small engineering projects

o Asking how Al works or affects society

For instance, science curiosity in teens looks a bit different from younger kids—it becomes deeper, more
analytical, and often tied to real-world questions and identity (“What do | care about?” “How does this
affect my future?”). Instead of just asking “why?”, teens start asking:

e “How do we know this is true?”

e “Canltest or prove it myself?”

e “What does this mean in real life?”

Tapping Into Young People’s Innate Curiosity 12
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Why science curiosity matters in teens

e Stronger critical thinking: Teens learn to question information, not just accept it

e Real-world problem solving: They connect science to issues like climate, health, and technology

e Career exploration: Curiosity can turn into interest in future paths
e Independence: They start learning on their own, not just through school

The fix isn’t pushing harder—its making science feel interesting, relevant, and self-driven.

Afterschool STEM

Afterschool STEM activities work best when they’re hands-on, social, and a bit open-ended—teens
should feel like they’re building or discovering something, not just doing extra schoolwork.

Here are strong, practical ideas you can run in a club, classroom, or at home:

1. Mini Research & Experiment Project: Let teens design small investigations using the Scientific Method:

e Test water quality from different sources
e Compare plant growth under different light conditions
e Study reaction times or memory patterns

Why it works: Builds real scientific thinking and independence.

2. Coding & App Building: Introduce basics of programming through:
e Simple games (Scratch or Python)
e Basic apps (like a quiz or calculator)
e |ntroto Al concepts

Why it works: Immediate results keep teens engaged.

3. Engineering Challenges: Give a problem and limited materials:
e Build the tallest tower using paper or straws
e Design a bridge that holds weight
e Create a water filtration system

Why it works: Encourages teamwork and creativity.

Tapping Into Young People’s Innate Curiosity
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4. Robotics & Electronics:
e Build simple robots or circuits
e Use kits like Arduino or LEGO robotics
e Create motion sensors or alarms

Why it works: Combines coding + physical building.

5. Environmental & Sustainability Projects:
e Start a small garden or hydroponics system
e Measure air quality or waste in the community
e Design recycling solutions Linked to Environmental Science.

Why it works: Feels meaningful and real-world.

6. Space & Physics Exploration:
e Build model rockets
e Study forces using simple experiments
e Track stars or satellites

Why it works: Big, exciting topics spark curiosity.

7. STEM Games & Competitions:
e Math puzzles and logic games
e Science quiz bowls
e STEM escape rooms

Why it works: Adds fun, challenge, and friendly competition.

Tapping Into Young People’s Innate Curiosity
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8. Creative STEM (STEAM): Blend art with science:
e 3D design and printing
e Build light-up art with circuits
e Design eco-friendly products

Why it works: Appeals to students who don’t see themselves as “science people.” 1°

ASSESSING CURIOSITY AND CONDITIONS THAT ENCOURAGE IT

“Assessing youth programs that encourage curiosity usually means evaluating whether the

program helps young people ask questions, explore ideas, take intellectual risks, and stay
motivated to learn. A strong assessment framework combines observable behaviors, participant

feedback, and longer-term outcomes.” *®

As we know assessing program improvements that encourage curiosity requires some assessment
activities. In Appendix 1 we share assessment suggestions from Chat GPT.

Source: www.unsplash.com
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APPPENDIX 1: Curiosity Assessment '’

What Strong Curiosity Programs Usually Include
Programs that score well often:

Use open-ended challenges

Allow youth choice and autonomy
Encourage interdisciplinary learning
Emphasize process over correct answers
Include mentors who model curiosity
Normalize failure and experimentation

Key Dimensions to Assess Curiosity Include:

Question-Asking and Inquiry
Exploration and Experimentation
Engagement and Intrinsic Motivation
Psychological Safety

Creativity and Idea Generation

Assessment Methods:

Project portfolios
Reflection journals
Showcase presentations
Peer feedback
Observation rubric

Youth surveys

Reflection activities
Interviews or focus groups

Portfolios and Artifacts (Journals, Project drafts, Photos, Videos, Research notes, or Prototypes)

What Strong Curiosity Programs Usually Include
Programs that score well often:

Use open-ended challenges

Allow youth choice and autonomy
Encourage interdisciplinary learning
Emphasize process over correct answers
Include mentors who model curiosity
Normalize failure and experimentation

Tapping Into Young People’s Innate Curiosity
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Try ChatGPT. It can help you with developing:

a full evaluation rubric

logic models

qualitative coding frameworks

grant-ready evaluation language

evidence-based research on curiosity development

a full evaluation rubric

activities and curriculum

specific projects for teens (by age or interest)

science competition ideas

ways teachers/parents can keep teens engaged without pressure

Tapping Into Young People’s Innate Curiosity
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APPENDIX 2: Staff Discussion Questions: Curiosity

Source: Temescal Associates

It is important for programs to discuss “curiosity” together. Below is a discussion activity that program
leaders can use to facilitate a discussion on curiosity.

Directions: This exercise is intended to help staff in your agency or school remember what it was like to
be faced with choices or the lack of choices. It is a good opening to focus the group on the importance of
fostering youth curiosity. Ask people how they would define/ recognize curiosity.

Next, tell participants: “You are going to do a personal reflection. Ask them to close their eyes and spend
a few minutes thinking about their own experience. Then read the following: Think of one of the children
or young people in your program. Now think back to when you were at their age and try to remember
your experiences driven by curiosity.”

Ask the group:
1. When you were a kid (the same age as the kids you work with) were you the curious type?
How was curiosity manifested in your behavior?
Was there a person who encouraged your curiosity?
How did they do this? What traits did they have?
Was there a person who discouraged your curiosity?
How did they do this? What traits did they have?
Would you say that the kids in our program are curious?
What programs/activities best encourage their curiosity?
What youth worker practices best encourage their curiosity?
What is one thing I/we should explore more?
. What should we change about how we do things in our program?
What’s next? How should we track our progress/ improvement?

O NN

[N
N RO

End by asking the group:
13. One thing that surprised you today?
14. One question you still have?
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APPENDIX 3: Curiosity and Engagement: Survey for Middle & High School Youth 18

Source: www.pexels.com

This survey, from ChatGPT, is designed for youth programs that aim to encourage curiosity, exploration,
creativity, and self-directed learning.

“Recommended use:
e Pre-program and post-program comparison
e Anonymous administration when possible
e Ages approximately 11-18
e 5-10 minutes to complete

Example Intro Script

We want to learn about your experience in this program. Your answers will help improve activities and
make the program better for students in the future. There are no right or wrong answers. Please answer
honestly.

For each statement, choose one answer:
1 = Strongly Disagree

2 = Disagree
3 = Not Sure
4 = Agree

5 =Strongly Agree

Survey Section 1: Curiosity and Inquiry
1. lenjoy learning about things | do not already understand.
2. | ask questions when something interests me.
3. Ilike exploring new ideas, even when they seem difficult.

Tapping Into Young People’s Innate Curiosity 19
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| try to find answers to questions on my own.

| enjoy activities where there is more than one possible answer.

I am interested in learning how things work.

| continue thinking about interesting topics after the program ends.

Survey Section 2: Exploration and Experimentation

8.
9.

10.
11.
12.
13.

| feel comfortable trying new approaches or ideas.

I like experimenting to see what happens.

| keep working on problems even when the answer is not obvious.
I learn from mistakes instead of giving up.

| enjoy testing different solutions to challenges.

| feel comfortable taking intellectual risks in this program.

Survey Section 3: Engagement and Motivation

14.
15.
16.
17.
18.
19.

I look forward to participating in this program.

Activities in this program are interesting to me.

| feel excited about what | am learning here.

| stay focused during activities in this program.

| sometimes explore topics from this program outside of program hours.
| feel motivated to learn in this environment.

Survey Section 4: Psychological Safety and Belonging

20.
21.
22.
23.
24.
25.

| feel comfortable asking questions in this program.
Adults in this program encourage curiosity.

| feel respected when | share my ideas.

It is okay to make mistakes in this program.
Different opinions and ideas are welcomed here.

| feel safe expressing my thoughts during activities.

Survey Section 5: Creativity and Voice

26.
27.
28.
29.
30.

I am encouraged to think creatively in this program.

I can make choices about how I learn or complete projects.

| feel like my ideas matter here.

This program helps me think in new ways.

I have opportunities to create or design my own projects or solutions.

Open-Ended Questions
These questions provide richer qualitative data.

1.

o LA WN

What is something new or interesting you became curious about in this program?
Describe a time when you asked an important question during the program.
What activity made you want to learn more?

What helps you feel comfortable sharing ideas here?

If you could change or add something to this program, what would it be?

What is one thing you are still wondering about?

Tapping Into Young People’s Innate Curiosity 20
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Short Reflection Version: Useful for weekly sessions.

Rate Today’s Session
1-5 scale:

| was curious today.

I asked questions today.

| tried something new today.

| felt comfortable sharing ideas today.
Today'’s activity made me want to learn more.

Open Reflection Activity

One thing that surprised me today:
One question | still have:
One thing | want to explore more:

Scoring Guidance
You can average items by category:

Category Questions
Curiosity & Inquiry 1-7

Exploration & Risk-Taking 8-13
Engagement & Motivation 14-19

Psychological Safety 20-25
Creativity & Voice 26-30

Interpretation Example

Average Score Interpretation

1.0-2.0 Low

2.1-3.0 Emerging

3.1-4.0 Moderate/Positive
4.1-5.0 Strong”

Tapping Into Young People’s Innate Curiosity
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APPENDIX 4: An interview with Elizabeth Bonawitz, associate professor at Harvard Graduate School of
Education and curiosity expert (a transcript from the Harvard EdCast.)

NOTE: This has been edited for length. You can find the full transcript here.

JILL ANDERSON: Curiosity is one of our most powerful, yet often overlooked, human drives, especially in
education. Associate Professor Elizabeth Bonawitz explains that while there’s no single definition of
curiosity, it’s best understood as an internal desire to resolve gaps in our knowledge or a wondering
about how the world works. That innate drive begins in infancy, fueling our rapid early learning. But as
children grow older, especially within structured school systems, that spark too often dims.

Through her research, Bonawitz explores how curiosity operates like mise en place for learning, preparing
the mind to absorb, connect, and retain new information. It activates attention, memory, and motivation,
setting the stage for deeper understanding. Studies from her lab show that simple practices, like
encouraging children to ask more questions, not only increase curiosity but also improve learning
outcomes.

“Children who are more curious do better in math or reading scores in school. And that's particularly true
for students that come from more under-resourced communities or students that might have other
challenges associated with school,” Bonawitz says. “So, curiosity is the great equalizer for education.”
But curiosity is not the easiest thing to cultivate, especially in a classroom where barriers like test driven
school structures and cultural differences tied to uncertainty. The good news is there are things educators
and even parents can do to help foster that curiosity.

In this episode, the EdCast takes a deeper look at curiosity and explores ways to home in on what she
considers the simple act of wonder. I'm Jill Anderson and this is the Harvard EdCast. Elizabeth Bonawitz
believes curiosity is one of the most powerful drivers of human learning. But to truly harness it, we need
to better understand what curiosity is and how to nurture it in children and schools.

As a Harvard professor, she studies how curiosity shapes the way we explore, ask questions, and make
sense of the world. It's one of the most essential ingredients of learning. Yet it's not always easy for
educators to cultivate in classrooms where structure and freedom often pull in opposite directions. |
wanted to know more about what fuels curiosity and how teachers and even parents can create
environments where wonder thrives. | started by asking Elizabeth, how do you define curiosity and
learning?

JILL ANDERSON: How do you define curiosity?

ELIZABETH BONAWITZ: There's actually not a widely accepted definition of curiosity. So, some people
define curiosity in terms of the behaviors that we see. So, when children ask questions or explore more,
those are behaviors that reflect curiosity. That's challenging because those behaviors can also come
about for other reasons, not motivated by internal curiosity. So maybe I'm exploring more because | think
it's going to be fun or I'm going to get a reward. Or maybe I'm asking more questions because I've been
taught that I'm supposed to ask questions, but not because I've got that internal motivation. So, another
way to define curiosity is that sort of internal drive to resolve some gap in your knowledge. | think about
curiosity in terms of our wondering about the world, our ability to want to understand how things work
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and why they work the way they do. And so, when | talk about curiosity, I'm usually talking about what's
called epistemic curiosity. The wondering about how things work. And that comes from this internal drive
from our own mind to try to reconcile how the world works, why it's working the way it does.

JILL ANDERSON: Are some children naturally more curious than others, or is curiosity a skill that can be
developed with the right support?

ELIZABETH BONAWITZ: That's a great and hard question. So, | think actually, we don't have great
empirical answers to this. | think we don't know from the science entirely the right answer to that
question. | think that we have intuitions that all children are born curious. That's part of what makes
human learning as rich and rapid as it is. So, we learn a lot from very limited amounts of data very
quickly, and that's partly driven by our own internal desire, even from infancy, to try to figure out how the
world works. That's a core mechanism that our mind already has set up. So, everyone has curiosity. Then
there's a question about whether or not there's differences in individuals. | suspect that there are. And
there's different ways in which you can experience curiosity. So, you could be someone who's always
curious about things all the time. You could be somebody who when they're curious experiences it very
intensely. | suddenly feel strongly curious as opposed to someone who feels weakly curious. Or you could
be somebody who's triggered easily by things that might create a curiosity or information gap that makes
you want to resolve something. So, there's different kinds of ways that curiosity can come about. And you
might have people whose profiles look a little different. Maybe I'm someone who's always
metacognitively thinking, should | wonder about this? And thus, | feel curiosity a lot. But when | feel
curiosity, I'm not like overwhelmed by it. Or maybe I'm somebody, when | feel curiosity, | feel very
strongly towards curiosity.

Are there things that we can do that make children more curious or at least allow them to continue that
innate, natural curiosity? There's data that's out there that suggests there's things that we can do that at
least boost those curiosity behaviors. And maybe those are things that are also changing that sort of
internal experience of curiosity, whether it's more often or it's felt more intensely. But we don't have
great definitive answers to that question yet.

JILL ANDERSON: So how much do we know about how valuable something like curiosity is when it
comes to learning?

ELIZABETH BONAWITZ: Curiosity is extremely valuable for learning. One of the things that | have argued
in my own work is that when you're preparing a meal, sometimes you think about let's get the stage set.
There's something called mise en place. You want to get all of your ingredients together ahead of time so
that you're ready to cook. And one of the ways | think about curiosity is that it's that mise en place for
learning. It's preparing the mind and the brain to be ready to get new information. So, your reward
systems are starting to fire up, your memory systems are starting to fire up, and you're ready to be
attentive and to pay attention to something.

So that's helping you when you get information figure out how to coordinate it with other memories, with
other information you already have, how to feel rewarded from that information, and then helping you
encode that information. Curiosity is the physiological state that helps support learning right in that
moment.
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We know from other kinds of empirical studies that curiosity also relates to school outcomes. And so,
children who are more curious do better in math or reading scores in school. And that's particularly true
for students that come from more under-resourced communities or students that might have other
challenges associated with school. So curiosity is the great equalizer for education. Kids coming in from
lower resourced resource backgrounds, if they're more curious, they're more likely to have higher math
and reading scores in education. So that's another sort of link at a broad level between curiosity and
learning and education, and then also at the specific mind level, we think that there are these links
between that feeling of curiosity and learning.

JILL ANDERSON: It feels like curiosity is a real game changer for kids and for education. But figuring out
how do we foster curiosity in all kids might be a challenge.

ELIZABETH BONAWITZ: It's a challenge for three reasons. One reason why it's a challenge is because
we're still trying to figure out how to have good measures of curiosity. The second reason why it's a
challenge to figure out how to foster curiosity is because | think that the way our school systems are set
up are sometimes not always conducive to creating opportunities for children to explore their own
interests and to ask questions that are things that we know about curiosity.

And a third reason why it's challenging is | think that more and more in our society, and particularly in the
United States, we're not celebrating skills that are associated with curiosity, for example, intellectual
humility, so the idea that it's OK to not know something. It's OK to not have an answer to something. And
in fact, we want to celebrate those moments where we're sort of uncertain, where we're like, ‘huh, | don't
know how that works.” If we don't recognize that in ourselves and we don't celebrate those opportunities,
then we're not modeling it for children as well.

JILL ANDERSON: | am wondering, how do you see curiosity as a piece of the puzzle in learning?

ELIZABETH BONAWITZ: That's a great question. So, it's definitely true. Anyone who's a parent out there
has the experience of their three, four, five-year-old insatiably, but why? But why? So, the constant
questions that are coming, and it's so delightful to watch those children that are so excited.

And as the children start getting older, you don't see as many opportunities for kids to ask but why, but
why, especially in school. So, there are studies that suggest that children show less and less interest and
curiosity towards school. By the time they're fourth or fifth grade, that curiosity, as measured in school
settings, has really dropped off.

Now there's a question about what they're curious about. So, | suspect, for example, if you asked an 11 or
12-year-old if they're curious about who their friend likes best or some other kind of social interaction,
those kids are really curious about that. So, it depends on what you're measuring, whether you're
measuring curiosity about school content or curiosity, say, about social. | think that this idea that
blanketly curiosity is just diminishing in childhood is something that we have to be careful about because
it's not clear that all kinds of curiosity are diminishing. Nonetheless, we probably really care about
making sure that children maintain a love of learning and a love of learning the kind of content that's
happening in schools.
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The one thing we found in our own lab is that you can actually promote curiosity and promote learning
through relatively simple interventions. So, we studied preschool and kindergarten children, and we
actually had two different groups of children. One group of children, we gave them science content. We
met one on one with children over the course of two weeks, 10 times with each child. And we gave them
lots of science content that they learned about animals, and camouflage, and different kinds of things
that were age appropriate. And one group of children we told to ask as many questions as they wanted
as we were teaching them about this content. Go ahead, ask questions. You're doing a great job asking
questions, giving them positive feedback. A different group of children, we told them to listen carefully, to
pay close attention. Oh, you're doing a really good job paying close attention. You're listening really
carefully. That's great. And at the end of those two weeks, we measured children's learning of the
material, and we also measured their curiosity about new science content. So, we gave them a choice of
watching a video about a tiger or a dolphin, whatever they are most excited about. And then we said,
look, you can either watch this video about a tiger, or we'll give you three stickers. And we said, do the
children want a prize, or do they want to watch the video? And if they said they wanted to watch the
video, we upped the ante. We said, what if it was four stickers. What if it was five stickers?

So, we basically got a measure of how much they valued this new science content. So that's a measure of
curiosity. How much are they willing to pay to learn something new? And what we found is that for the
children who practice asking lots of questions over the course of those two weeks, those children, they're
more willing to pay, give more stickers to learn new science information than children who were told to
pay close attention. And those children who were encouraged to ask more questions also learned more.
They learned more of the content. Effect was particularly strong for children who initially tested with
lower verbal readiness scores, lower attentional scores, and so children who had these markers that
might otherwise put them at risk for succeeding in school, that curiosity training — the question asking
training really had a profound impact on those kids.

It shows us both that there's a link between curiosity and learning, that curiosity is supporting learning,
but also that link is really important, and particularly might be a great equalizer for students who are
coming in from maybe under-resourced backgrounds or backgrounds where they're not as otherwise
prepared for school. So that felt like a great initial study to suggest this really simple thing we can do,
encourage children to ask more questions, can make them more curious, can help them learn more. And
in particularly, it works really well for students that otherwise might have lower school readiness scores.

JILL ANDERSON: Can you tell me some simple strategies parents and teachers can use to just nurture
curiosity in kids?

ELIZABETH BONAWITZ: Oh, that's a great question. So, from that study, one of the simple strategies, |
think, is allowing children to ask questions and getting them to think about their own uncertainty.

Asking questions is good, partly because children are recognizing that they don't know something. And
that's very important to then boost learning and further curiosity. It's training what we'd call
metacognition, so being able to reason about your own reasoning. But also, it's just demonstrating the
importance of following your own interests and the kinds of rewards that you get from wondering. Like
when you get an answer to a question, that feels really good. And so that's a great reinforcement. So,
getting children to ask questions is really important. As parents and educators, modeling curiosity is also
really important, showing kids that it's OK to not know, that it's OK to ask questions, and that you
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yourself have questions all the time. And it's a great opportunity to learn something when you're not sure
about something. So, when children see that is a culturally acceptable thing and not only acceptable but
something that has its own reward associated with it, like this opportunity to learned something new,
that can be another really great way to encourage curiosity in early childhood.

A third thing that we can do as parents and educators is ask our own questions to children. One kind of
research that I've done in my lab is looking at different kinds of teaching styles in the ways in which we
interact with children and how that supports their learning and curiosity. So sometimes we can just tell
children something. We can say, A causes B, but another thing we can do is we can ask what's called a
pedagogical question. So, we ask a question to the child where we are knowledgeable, and we're trying
to teach or help them learn.

A pedagogical question might be, ‘why do you think A causes B, or how does A cause B?’ And now you're
turning the learning back on the child to some extent. It's allowing them to explore and think through a
solution in their own mind first. And again, it's paired with some direct instruction. So, giving them some
content or some structure is also important. But that we have seen in the lab as well is something that
promotes children's learning and curiosity.

JILL ANDERSON: What about that kid who is quiet, maybe doesn't ask questions? What do we do
there?

ELIZABETH BONAWITZ: Yes, there's lots of reasons why children might be quiet or might not ask
questions. Some children haven't learned yet that it's OK. They might come from a background where
they're encouraged not to ask questions. If you're a teacher and see that quiet child, it may be that
they're curious, that the gears are turning in their head, but they're not sure that they're allowed to. So,
creating an environment where it's clear that it's permissible and rewardable to ask questions is
something that | think is an opportunity.

Sometimes children don't ask questions also because they are worried about being judged for not
knowing an answer. So, for example, in our own lab, we're looking at the possibility of using tools like Al
interfaces for children to ask questions, as opposed to asking questions to a known human because you
might be embarrassed to show that you don't have knowledge about something. If you're asking a
question, maybe I'm showing, oh, | should know this concept, but | don't.

Now, ideally, we’d have a society or a world where we know that it's OK to be uncertain. It's OK to share
that we don't have knowledge. But until that point, there are other kinds of tools where children might be
more likely or willing to ask questions where they don't think they're going to be judged for it, where they
think that there's maybe a computer that's providing some information. So that's something else that
might encourage that quiet child who might actually be mulling and thinking about things but just
restrained for potentially other reasons.

JILL ANDERSON: I'm thinking about a classroom where children might be discouraged from asking too
many questions. What changes could schools make to create a culture where question asking is central
to learning?
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ELIZABETH BONAWITZ: It's such a hard problem, and it's a hard problem because it's top down. We have
policies in the United States, for example, where we're evaluating schools based on standardized test
scores. Whether or not they get tenure or can maintain their career depend on how the students in their
classrooms are performing on those tests. And this leads to a culture where teachers feel like they have to
teach to the test. | have to give you this content. You have to memorize this fact in time for this whatever,
MCAT next week. And | have limited time in the day to do that.

Part of the challenge is recognizing that to create effective change in our educational system requires
some top-down change, figuring out new ways to think about assessments. We do need assessments in
schools, but ways to create assessments that don't then create this constraint in the classroom, which
now the teacher is considering how to teach for the assessment as opposed to teach for the content. And
that is an age-old problem in education.

And of course, there's also just the recognition that there's a balance, that creating opportunities — circle
times at the beginning of class where this is our question period where we can sit it a circle, and we'll all
ask lots of questions. And after this, we'll have our 20-minute reading period. Those are ways that you
can structure a day and retain some opportunity for modeling and encouraging that curiosity behaviors,
while still meeting the current structure of the school day or requirements that are coming from policy-
level decisions. So that's a balance that | think is going to be a longer challenge for our culture to adopt.

JILL ANDERSON: A lot of folks are thinking about the role of technology, Al, ChatGPT, and how can we
use that to support or undermine curiosity in students?

ELIZABETH BONAWITZ: Assuming that we are working toward a world in which these tools are more and
more adopted, for better or for worse, | think that there's a recognition and an understanding that we
don't want children offloading their thinking onto machines, that learning how to plan, learning how to
critically evaluate an argument, learning how to brainstorm yourself, generate your own ideas, pulling
from memory, those are all things that aren't just needed in one moment. Those are muscles. Those are
skills that need to be exercised and developed. So, when we offload those aspects of thinking onto
machines, we're really damaging children's broader skills in critical thinking, in planning, in curiosity
boosting activities that allow them to recognize their own uncertainty about something.

When you sit and you think about something and you realize, wait, | don't know how this works, as
opposed to you just ask the question quickly to a computer, if you don't have that moment to reflect on
that, you're missing that opportunity to understand your own limitations. Those are all really important
skills that we want to develop in our next generation of workers because we don't know what jobs are
going to be existing in 20 years. What we do know is we need to build a generation of learners who are
flexible, adaptive, and curious and creative in the way that they solve problems. And so, when you offload
all the work of developing those skills onto machines, you're going to end up with a workforce in 15 or 20
years that doesn't know how to think creatively or flexibly.

The second problem is that those machines don't have understanding. They're just fancy photocopiers.
They're just generating language from other texts, but they don't really understand how things work.
There's no knowledge there that's built on the kinds of causal knowledge that humans have. And so, as a
result, if you don't have those critical thinking skills, you don't know how to assess whether or not these
machines are generating garbage for you or not. It gives you a sentence that says, oh, A causes B, and as
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a learner if you don't know how to think critically, you say, oh, I'll just take that for fact, even though it's
just words that got predicted one after the next and has no grounding in reality.

JILL ANDERSON: What other factors related to curiosity can support learning in schools and at home?

ELIZABETH BONAWITZ: | think one of the most important factors is joy of learning and having fun and
creating playful, safe environments. One of the things we know from the literature in education and
psychology is that play supports learning, but it supports learning for lots of reasons. It supports learning
because children are naturally engaged, because it's fun. It also because they feel safe. They feel
comfortable in an environment where they can be playful, to demonstrate their own uncertainty or ask
questions. When | talk about the joy of discovery, when we model our own uncertainty, that can be a
playful experience for a child and so creating opportunities in classrooms and in homes where children
are still engaging in play. Even recess is critical for learning and development. Children learn so much on
the playground about how to interact with their peers. That social-emotional development is a critical
piece of learning. And so that really goes hand in hand with curiosity and hand in hand with the critical,
broader skills that are important for building lifelong lovers of learning.
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