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Introduction 

About this initiative 
During the summer of 2020, the COVID pandemic was 
at its height. Vast numbers of children were at home 
and unable to participate in their normal activities, 
engage with other children, or attend childcare 
and preschool programs. The Tinkering Studio, 
an educational team at the Exploratorium science 
museum in San Francisco, seized the opportunity to 
extend learning in the home by experimenting with 
new tools and resources to help parents support 
young children’s engagement in tinkering. 

Tinkering aligns in powerful ways with high quality, 
developmentally appropriate early childhood practice 
and STEAM learning. It leverages playful exploration to 
promote cognitive and social-emotional development 
and a positive approach to learning. Tinkering is a 
child-directed learning experience, yet the role of adult 
facilitation is central. 

The Tinkering@Home initiative was designed to better 
understand how adults, particularly those without 
extensive training, would respond to and use invitations 
to engage in tinkering with children in their care. 

Given the growing recognition that high quality early 
learning is fundamental to educational equity and that 
at-home environments are the settings where young 
children spend most of their time, insights from this 
summer initiative are shared in this brief. The key 
takeaways can inform next steps in developing and 
building tools and resources for caregivers supporting 
children’s thinking and development in home-based 
environments. 
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what is tinkering? 
Tinkering is a hands-on learning process and a way to develop understanding about the world. Learning in 
tinkering relies on direct experiences with real phenomena, things that learners can see, touch, and explore. 

Tinkering experiences are characterized by these core qualities: 

Purposeful Play: Playful interactions with phenomena spark discovery and understanding 

Exploration Space: Educators make intentional decisions about materials, time, and space to invite a 
range of investigations 

Learner Choice: Learners’ ideas, interests, and curiosity drive discovery 

Collaboration and Co-Learning: Children and grown-ups learn side-by-side and beneft from making 
sense of things together 

the power of tinkering 
Tinkering experiences empower children. Through investigations, children develop an understanding 
of phenomena and engage in practices related to STEAM (science, technology, engineering, arts, and 
mathematics) that are central to thinking and development. Tinkering promotes agency, the confdence to 
make choices and think independently. 

the important role of adults 
In tinkering, adults have a particular and important role: they facilitate in a way that keeps children s 
thinking and investigations at the center, while being mindful of the learning that is possible with the 
phenomena being explored. When adults and children embrace tinkering together, learning becomes 
more playful, and children experience increased interest, persistence, and creativity. 

tinkering as an equity-based approach 
Tinkering uses easily accessible materials and relies on the knowledge, experiences, and cultural capital of 
children and their communities. By focusing on child-driven inquiry and valuing children s ideas, tinkering 
takes an asset-based approach to teaching and learning. It promotes independence and empowers 
thinking, outcomes all too often missing from educational settings focused narrowly on academic 
achievement. Additionally, the playful nature of tinkering brings joy to children s learning. 

“When we tinker, the pressure to get the right answer, along with the 
fear of getting the wrong one, diminishes. Children beneft from this 
low-threat learning. Parents and educators beneft too. Tinkering 
gives them an opportunity to start with children’s playful exploration, 
focus on children’s thinking, and let go of expectations.” 

— Karen Wilkinson 
Tinkering Studio Director 
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Key insights and takeaways 

insight one: Playful 
exploration powered by tinkering 
engages children (and their 
grown-ups!) in developmentally 
appropriate, meaningful learning 

takeaway one: Tinkering experiences 

should be promoted as valuable additions to 

children’s learning in informal, mixed-age, and 

family settings. When grown-ups are given 

encouragement to participate in children’s 

exploratory play, they gain important insights into 

how children learn. 

READ MORE 

insight three: Grown-ups benefit from 

seeing and sharing ideas related to materials 
and the set-up of an exploration space 

takeaway three: Providing a wide range of materials 

and examples of prompts can support adults to feel more 

confdent facilitating tinkering experiences. At the same time, 

care should be taken to communicate that materials and 

assets provide possible ingredients for the meal, rather than a 

recipe to follow or image to recreate. 

ABC 
insight two: Adult assumptions of what 
teaching and learning “should” look like can 
get in the way of child-driven inquiry 

takeaway two: Messaging should help parents and 

caregivers understand the value of children’s self-directed 

investigations and share strategies for supporting (rather 

than directing) how children explore and play. 

READ MORE 

insight four: Grown-
ups’ familiarity with science 
influences their comfort level 
with tinkering 

takeaway four: While explanation 

of science ideas may help educators 

and parents feel more confdent, it 

is important to emphasize that good 

facilitation of tinkering does not depend 

on science knowledge. By focusing on 

playful exploration, children and adults 

fnd joy in learning together while children 

practice important science skills like asking 

questions and noticing causes and efects. 

READ MORE READ MORE 

insight five: Tinkering experiences in early childhood are supported (and are enhanced!) by 
books and storytelling 

takeaway five: Tinkering can be enhanced by connecting experiences to books that focus on 

science phenomena and refect diverse children and families. Additionally, tinkering curricula that link activities to 

key vocabulary, identifes opportunities for drawing and writing, and invites dramatic play and storytelling beneft 

children’s language development. 
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Initiative design 
In the summer of 2020, the Tinkering Studio launched 
a summer-long Tinkering@Home initiative, engaging 
with a group of early childhood partners and parents 
to test a set of tinkering activity invitations. The 
decision was made to take an experimental approach 
and quickly develop materials, share them with others, 
and see how they were utilized in home settings to 
inform the future development of online tinkering 
assets designed for home-based settings. 

Two key learning questions were identifed: 

1. What materials, resources, and messaging 
support parents and caregivers to approach hands-
on science exploration in an open-ended way? 

2. What parent/caregiver education might 
accompany materials so that adults understand 
and employ purposeful play? 

California STEAM Starters Project 
In 2018, with support from the Early Learning and Care Division of the California Department of Education, 
the Tinkering Studio launched STEAM Starters, a two-year pilot project to bring tinkering into child 
development centers in San Francisco. This project included direct work in classrooms, the development 
of age-appropriate adaptations of tinkering phenomena and experiences for young children, and the 
training of early childhood educators to become tinkering facilitators. Based on the success of this efort, 
the Tinkering Studio is currently developing a set of early childhood tinkering training modules for early 
childhood educators in California. 

tinkering@home  6. 



 
 
 

 
  

 
 

 
 

 
 

 
 

Project element 1. 
A group of parent learning “collaborators” 

Eleven parents and educators were recruited to settings and worked with their own children in home 
engage their children in tinkering activities using environments. A smaller number of collaborators 
two sets of curated tinkering experiences over a engaged with children enrolled in preschools where 
ten week period. They refected on their eforts and they worked. The Tinkering Studio also shared the 
gave feedback to the Tinkering Studio staf and an materials beyond this group of collaborators through 
evaluation consultant. These adult learning partners social media platforms including Instagram and Twitter. 
had experience in early childhood or museum 

tinkering@home  7. 



  
  

  
 
 

  
 

 
 

 
 
 

 
 

 
 

 
 
 

 

 

 
 

 
 

 
 

   

      

- the• 
tinkering 
studio• 

What con you fmd that rolls? 
i/Jl~t't¥1J~!ll:JIU!!io.J tJ~l/J~Jls.A<J? 

lQue cosos pueden encontror que rneden? 

Try out your obieds What rolls? How does 11 roll? 
•·•.it-Ti/JlttiUA<J'!WJ#•ft//l~>lli~Jls.?'8£~-!lall/J(l(J? 
Prueben sus obietos /Que cosas ruedan' tComo ruedan' 

What rolls? How can we create ramps and tunnels? 

Share what you find with the @TinkeringStudio using 
the hashtag #RampsAndRollers 

Project element 2. 
Two sets of curated Tinkering experiences 

The Tinkering Studio created two sets of prompts 
for engaging children. All content was developed 
in English, Spanish, and Chinese. The two sets 
of materials were purposefully created to be simple 
oferings – called invitations – that included a small 
number of images with minimal prompts and 
related material. 

Both sets of digital invitations were based on 
experiences that had been successfully piloted with 
teachers and in classrooms at child development sites. 
They were chosen because they had been found to 
provide opportunities for rich engagement by young 
children and used materials that could be easily found in 
home environments. These invitations were developed 

as digital images with simple instructions and shared on 
social media and directly with collaborators. 

Light and Shadow: The frst set of digital invitations 
focused on light and shadow and were paired with 
a landing page where adult facilitators could view a 
set of explanatory cards. Introductory invitations were 
shared at the start of the week, then followed with mid-
week reminders to spur engagement. 

Ramps and Rollers: The second set of digital invitations 
focused on ramps and rollers and were shared as a 
drawn digital image paired with sample video of a 
child’s engagement with the materials. Instead of mid-
week reminders, additional images and videos were 
shared to scafold and support engagement. 

LINKS TO ENGAGEMENT WITH #BLOCKBENDBOUNCE 
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Project element 3. 
Structured learning and evaluation research 

The Tinkering Studio engaged Learning Designs 
Consulting, an education research group with 
expertise in learning sciences and child development, 
to gather and synthesize feedback from collaborators 
and conduct a formative evaluation of the of the 
project. Elements of the evaluative research included: 

Surveys: Collaborators were asked to complete 
surveys at the beginning and end of the summer 
initiative that gathered feedback on their 
experiences and those of their children. 

Journals: Each collaborator was invited to privately 
share photo documentation and written refections 
via Google Docs. 

Interviews: The evaluator conducted in-depth 
interviews with each collaborator after they had 
engaged their children with each of the two 
tinkering invitations. 

tinkering@home  9. 



  
        

 

  

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 

 

 
 
 

 
 

 
 

 
 

 
 

 
 

 

Insights and takeaways 
Early work with preschool educators had demonstrated that tinkering in early childhood supports children’s 
development of inquiry and encourages a positive approach to learning. Given children’s intrinsic curiosity, 
coupled with their natural inclination to use play to make sense of the world, the summer work sought to 
determine what conditions and contexts led to experiences at home that were playfully explorative. Below are the 
key insights and related takeaways from this initiative. 

Insight one 
Playful exploration powered by tinkering engages children (and their grown-ups!) in 
developmentally-appropriate, meaningful learning. 

As families and educators invited their children to 
engage in tinkering experiences, it became clear 
that, even without signifcant support or training for 
adults, the experiences ofered meaningful learning 
opportunities. In journals documenting their children’s 
exploration, grown-ups shared examples of how the 
tinkering experiences sparked children’s sustained 
interest in problem-solving, storytelling, and building. 
Many examples highlighted mixed-age groupings of 
children. In follow-up interviews, adults shared how 
tinkering enabled curiosity, collaboration, and inquiry 
about cause and efect. Adults expressed joy in seeing 
the children in their family or school grapple with big 
ideas in ways that were interesting and fun. 

“They’ve learned they can be authors of their 
own learning, and that asking questions is 
an important way to learn, as well as playing 
and experimenting.” 

— Parent collaborator 

In being part of the process, many parents had 
insights about their children’s learning through play. 
The importance of letting children drive the process 
was noted by a number of parents. Adults voiced 
appreciation for the potential they saw in using 
home-based experiences as the inspiration for playful 
science learning. 

“This project helped me think about how 
to create a context for play-based science 
exploration at home.” 

— Parent collaborator 

Takeaway one 
Tinkering experiences should be promoted as valuable additions to children’s informal, mixed-age, and 
family learning. When grown-ups are given encouragement to participate in children’s exploratory play, 
they gain important insights into how children learn. 

tinkering@home  10. 



  
 

 
 

 
 
 

 
 

 

 
 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
  

 
 

Insight two 
Adult assumptions of what teaching and learning “should” look like can get in the way of 
child-driven inquiry. 

Many adults who participated in the summer work 
wondered whether they were “doing it right” or 
whether their children were grasping the science 
content they were “supposed” to. Even though the 
invitations were designed to encourage play, and to 
show many possible ways to explore phenomena, 
some adults were inclined to think of tinkering more 
like a recipe to follow. 

Adults in the summer experience also struggled at 
times to trust that child-driven experiences would lead 
to learning. This was the case even for adults who had 
been trained in early childhood approaches rooted in 
play. Adults acknowledged that letting go of specifc 
expectations was hard for them. 

“I was a little frustrated because I wanted the 
kids to construct something more elaborate, 
with tubes and noisemakers but they were 
content to roll things down (like the tape, 
instead of using it for construction).” 

— Parent collaborator 

In the interviews, parents articulated a tension they felt: 
while most understood child-directed exploration and 

play to be benefcial, many struggled when children 
took the experiences in directions that difered from 
what they had envisioned. 

In contrast, adults who allowed children to take the 
lead were rewarded with explorations that surprised 
and delighted both their children and them. 

“I was glad to see [child] taking the initiative 
to gather objects to play with. I was skeptical 
about using the Pokemon card to refect 
light, but stifed my judgement to let [child] 
take the lead. It paid of!” 

— Parent collaborator 

These insights mirror what the Tinkering Studio often 
sees in its professional development work with teachers: 
adults tend to think of play as an activity children do 
without adult interference, while learning is considered 
something that adults need to actively shape toward 
a pre-determined outcome. In contrast, tinkering 
asks grown-ups to be in a middle space of facilitation, 
where the adults are engaged but taking cues from 
children and responding sparingly, with the intention of 
supporting engagement and understanding responsively. 

Takeaway two 
Messaging should help parents and caregivers understand the value of children’s self-directed investigations 
and share skills and strategies for supporting (rather than directing) how children explore and play. 



 

 
 

 
 
 

 
 

 

 
 

 
 

 
 

 
 

 
 

 

 
 

 

 

 
 
 

 
 
 

 
 

 
 

 

Insight three 
Grown-ups beneft from seeing and sharing ideas related to materials and the set-up of an 
exploration space. 

In the invitations, the Tinkering Studio team 
intentionally provided limited information, images, 
and prompts to avoid communicating that successful 
tinkering is about following a script or recipe. After 
feedback from the frst set of invitations that adults 
were seeking more support and guidance, the second 
set included additional ideas for materials and some 
examples of possible questions to ask children. 

“As I was going through the process, [I] would 
have liked guidance around, here’s idea of a 
thing you could create. Something accessible 
to most people. More successful replication 
would open doors to more discovery.” 

— Parent collaborator 

Some adults found helpful inspiration in the visuals 
shared in the invitations. The hand-drawn invitations were 
understood to be ofering ideas, while the photographs 
were interpreted as providing a model to emulate. A 
number of adults expressed that the open-ended 
approach left them feeling unsure of how to proceed. 

“I do feel the activities should come with 
clear directions, or a list of materials that will 
work for each activity to be successful.” 

— Parent collaborator 

Additionally, the team found that some tinkering 
experiences lend themselves better to photo-
documentation than others do. Experiences that led to 
beautiful or cool end-products were more likely to be 
shared with the team or via social media. Yet parents 
refected that many of the most important moments were 
connected to children’s process and insights. These 
moments were challenging to document and share. 

Takeaway three 
Providing a wide range of materials and examples of prompts can support adults to feel more 
confdent facilitating tinkering experiences. At the same time, care should be taken to communicate 
that these materials and assets provide possible ingredients for the meal, rather than a recipe to 
follow or image to recreate. 

tinkering@home  12. 



 

 
 

 

 
 

 

 
 

 
 

 
 

 
 

 

 
 

 
 
 

 
 

 
 

Insight four 
Grown-ups’ familiarity with science infuences their comfort level with tinkering.  

Because tinkering experiences are rooted in science 
phenomena (e.g., how light travels, why things move), 
they provide meaningful opportunities for children 
to learn about the world around them. However, 
the goal of tinkering is not to teach any particular 
science idea, and the Tinkering Studio team has 
found that front-loading science information often 
leads adults to approach tinkering in a didactic, rather 
than exploratory, playful way. Consequently, the 
summer invitations did not ofer specifc science-
based information. 

Parent and educator collaborators recognized that 
children’s play could lead to science learning, and 
many articulated the power of learning through self-
directed discovery. Still, parents and educators who 

identifed as “science people” felt more comfortable 
facilitating these experiences. 

Many participating adults articulated a desire for more 
specifc science information. They expressed concern that 
they did not have the content knowledge they felt they 
needed to support their child to learn from the tinkering 
experience. Providing multimedia that explained and 
demonstrated key science concepts was one specifc 
suggestion that a number of participating families ofered. 

“I’ve liked the prompts. I don’t think my kid 
needs it, but I would love more hard science. 
Terms you can use. [I’d like] more support 
with naming the science.” 

— Parent collaborator 

Takeaway four 
While explanation of science ideas may help educators and parents feel more confdent, it is important 
to emphasize that good facilitation of tinkering does not depend on science knowledge. By focusing 
on playful exploration, children and adults fnd joy in learning together while children practice important 
science skills like asking questions and noticing causes and efects. 

tinkering@home  13. 



 
 

 
 

 
 

 
 
 

 
 
 

 
 

 
 

 
 

 
 

 

 
 

 
 

 
 

 
 

 
 

Insight five 
Tinkering experiences in early childhood are supported (and are enhanced!) by books 
and storytelling. 

As young children tinker, they naturally incorporate 
storytelling and dramatic play in their explorations. In 
the at-home settings, children’s narratives expanded 
the play and made it more meaningful to them, as 
they imagined links between their interests and the 
problems being solved. One child, deeply interested 
in frefghting, turned his ramps and rollers exploration 
into dramatic play, telling a story about how the ramp 
would help frefghters get to people who needed 
help more quickly. Another narrated, with many details, 
how characters were in a race and what their prizes 
would be. Some parents wondered whether this was 
appropriate, given the science-domain focus of the 
experiences and were reassured to learn from the 
team that this sort of responsive play was encouraged. 

In the in-school settings, teachers used storybooks 
to introduce the tinkering invitations to a group of 
students. The teachers noted that, by using stories, 
they were able to incorporate and reinforce vocabulary 
that was new to the children, related to their tinkering 
explorations. Additionally, the book allowed for a 
shared community experience before children 
engaged independently in the tinkering experience. 
This was particularly valuable for the schools operating 
remotely and engaging children via Zoom, during the 
COVID pandemic. 

Takeaway five 
Tinkering can be enhanced by connecting experiences to books that focus on science phenomena and 
refect diverse children and families. Additionally, tinkering curricula that link activities to key vocabulary, 
identifes opportunities for drawing and writing, and invites dramatic play and storytelling beneft children’s 
language development. 

tinkering@home  14. 



 
 

 
 

 
 

 

 
 

 
 

 
 

 
 

 
   

Go-forward plan 

The summer Tinkering@Home initiative was a rich learning experience for the Tinkering Studio team as it 
prototyped tinkering tools and resources and engaged with parent collaborators to try them out. The team 
was inspired to see the ways parents engaged with their children as evidenced by parents’ journals and photo 
documentation. Through the interviews, parents refected on how the invitations supported them to play and 
learn with their children in creative and meaningful ways. To unlock the power of children’s tinkering in homes and 
other informal settings, additional work with caregiving adults (including friends, family, and neighbor providers) is 
needed to develop responsive and helpful tools and resources. The following are principles and elements of a go-
forward plan to advance this work. 

1. Further design and develop tools and resources that support tinkering in homes and informal 
learning settings. 

The insights and takeaway section of this brief can facilitation skills; create opportunities for peer learning 
act as a roadmap for the kinds of additional tools and and engagement; support material set up; provide 
resources parents and caregivers need to support appropriate science scafolding; and connect and pair 
children’s tinkering. Areas of focus should include how books and early literacy activities. 
to develop multimedia content and experiences that: 
support the development of a tinkering mindset and 
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2. Build inclusive and equitable tools and resources powered by parent and caregiver voice 
and lived experience. 

Core to the work of the Tinkering Studio is a 
commitment to advancing tinkering as an equity-
focused movement that recognizes the inherent 
tinkering capacity — and funds of knowledge — in all 
adults and the children they work with. Parents and 
caregivers engaged in this work bring to the table a 
range of powerful cultural and linguistic assets, as 
well as needs, based on their own background and 

experiences. Given this reality, resources must be 
designed with the end in mind — the creation of 
culturally competent and inclusive tools responsive 
to the rich diversity of parents and caregivers. This 
means the inclusion of their voices and perspectives 
at all points along the way including the design, 
exploration, and implementation phases. 

3. Bring tinkering tools and resources to parents and caregivers through existing programs 
and pathways. 

Engaging parents and caregivers at scale means 
connecting and delivering this work through the variety of 
services, supports, and systems parents and caregivers 
already access in their communities including: 

Early childhood programs: Early childhood centers 
and family child care homes are places where 
parents develop deep connections with educators 
and providers and are a powerful platform for 
engagement with parents. At the same time that early 
childhood educators are learning how to incorporate 
tinkering into their classroom activities, they should 
be supported to include tinkering in their parent 
engagement activities and programs. 

Libraries: As safe, accessible hubs of community 
learning, libraries are key institutions that can reach 
families. Many libraries are expanding the scope of 
their activities to include a wide variety of family- and 
child-focused programs. There is a great opportunity 
to connect parents and caregivers to tinkering 
experiences through library oferings. 

Family Resource Centers: Called by many diferent 
names within regions and communities, these 
resource hubs provide a variety of services to families 
and caregivers. The increasing prevalence of hosted 
playgroup programs has created a demand for 
culturally responsive and inclusive curriculum 
like tinkering. 

4. Ensure that licensed family child care home providers have access to professional development 
opportunities focused on tinkering with young children. 

Although licensed family child care providers are a 
critical part of the formal system of care — and in many 
states are the largest provider of state-subsidized care 
for low-income families — they have too often been 
marginalized when it comes to funding and access 
to professional development. While the focus of this 
brief has been on approaches to supporting parents 

and informal caregivers, it is important to recognize 
the special role of licensed family child care home 
providers and ensure they have access to inclusive 
and culturally responsive tinkering tools and supports 
alongside center-based educators. 
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