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Over one million people visit the 
National Science and Technology Fair, 
a two-week interactive celebration of 
all things science, every year. But for 
Chirapatcharin Arthachinda (Bink), 
Director of Public Outreach for the 
National Science Museum (NSM), 
which organizes the fair, a million is 
not enough.

It’s not just about the numbers, 
either. Ms. Bink wants students to 
experience science on a personal level 
– to understand how science relates 
to their daily lives; not just to know 
science, but to live and breathe it. 

“We still need to do more to engage,” 
says Ms. Bink, over the dull roar of the 
convention hall, where thousands of 
students wait to board school buses 
back to their home provinces. “We are 
making science accessible and lovable 
for the students.”

The annual fair is one of many 
science outreach events organized by 
the NSM and the Ministry of Higher 
Education, Science, Research, and 
Innovation (MHESI) to promote this 
type of engagement with science 
learning outside the formal classroom 

– better known as “informal STEM.” 

STEM is a key part of the Thai 
government’s increased efforts to 
expand its technology economy 
and increase the country’s global 
competitiveness. Research shows 
that STEM education is integral for 
developing a skilled workforce and 
promoting sustainable growth.

Or as Ms. Bink says, making science 
“lovable.”

There’s a growing recognition 
that informal experiences are the 
cornerstone of a robust STEM 
education. Informal learning builds a 
foundation of interest in STEM topics 
and creates a venue for students to 
forge identities as STEM learners. 
Beyond that, it can also be a vehicle for 
expanding equity and accessibility of 
STEM knowledge for all, regardless of 
background. 

As part of the Thailand 4.0 
initiative, MHESI and NSM along with 
the Chevron Enjoy Science Project 
have actively identified exceptional 
programming and provided the 
infrastructure to scale it up. Focusing 
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on 21st century skills like creativity 
and problem-solving, informal 
programs act as a conduit to developing 
the interest of Thai students in 
STEM topics and forming life-long 
engagements with STEM learning. 

New and innovative STEM 
learning experiences are blossoming in 
Thailand, from travelling exhibitions 
like the NSM’s Science Caravan, 
alongside Enjoy Science Careers, to 
interactive Maker Spaces and the 
NSM’s “Science Square” in downtown 
Bangkok. But by far the highest 
profile event is the National Science 
and Technology Fair, which this year 
hosted exhibitions on topics from the 
majesty of space exploration to the 
ooey-gooey ecology of mealworm 
farms, and everything in-between.

Back in August at the fair’s Enjoy 
Maker Space, six students in starchy 
white shirts huddle up around a 
long table, pointing, grabbing, and 
talking excitedly while 11th grader 
Montri Rawmkrathok inspects their 
near-complete creation: using just 
cardboard, wooden skewers, popsicle 
sticks, and a plastic syringe, the team 
has cobbled together an almost-
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functional claw. With two triangle-
shaped jaws, it vaguely resembles 
the video game character Pac-Man. 
(They’ve even drawn on scary eyes for 
added effect.)

As the group tests their claw device 
– using it to pick up a ping pong ball 
that’s been submerged in a bucket of 
paper scraps – the excitement on their 
faces is palpable. 

It all begins with a challenge. 
Thanaporn Kongsiang (Nuch), a Maker 
expert who has been with NSM for over 
15 years and teaches workshops on 
Maker Space facilitation, first has the 
students deconstruct and observe from 
the other students’ constructions. Then 
they sketch a new model on paper, and 
begin building and refining it through 
trial and error. By taking a step back 
and letting the students lead their own 
process, Ms. Nuch empowers them to 
take ownership in the project: rather 
than completing an assignment handed 
down by their teacher, the students 
approach the challenge as a personal 
goal they want to achieve. 

The challenge at the Enjoy Maker 
Space is one of the reasons that, 
like many school groups here today, 
Montri’s class travelled nearly ten hours 
overnight from SoengSang School in 
Nakhon Ratchasima province to visit. 
But the long trip is worth it, 11th grader 
Kitsanawat Tummakaro explains, 
because they don’t have anything like 
this in their school back home. 

Science lessons in Thai schools can 
often be based on rote memorization, 
and hew closely to standardized 
government curriculums rather than 
sparking students’ passion in exploring 
science concepts. 

“We work hard, but it’s not 
academic,” Kitsanawat said. “It’s fun.”

Kitsanawat says the team tried 
many different configurations for 
the claw before finding one that 
worked. Other groups opted for a more 
traditional scoop design, but Kitsanawat 
explains that the claw design was 
inspired by the motion of a sugarcane 
harvester – not an uncommon sight in 
his rural community.

It’s a good example of what’s called 
“traditional technology.” Another 
tenet of informal STEM that the NSM 
and MHESI has promoted is the idea 

“They are doing science
every day but they may

not know it!”

- CHIRAPATCHARIN ARTHACHINDA (BINK)
DIRECTOR OF PUBLIC OUTREACH

NATIONAL SCIENCE MUSEUM

“The students don’t say:
‘I got critical thinking, I 
got creative thinking’
- but it’s evident from

their designs.”

- THANAPORN KONGSIANG (NUCH)
MAKER SPACE EXPERT

NATIONAL SCIENCE MUSEUM

travels by bus around the country, 
the science caravan visits schools 
across all 77 provinces of Thailand 
on a three-year rotation – literally 
bringing a miniature museum full of 
interactive exhibits, and even a Maker 
Space, to students who otherwise 
might not have the chance to see it.

For many teachers in more remote 
areas of Thailand, their first exposure 
to a Maker Space is often via a science 
caravan visit. Many want to learn how 
to organize a Maker Space in their 
own school, so Ms. Nuch developed a 
2-day facilitation workshop, based on 
training she did with the New York 
Hall of Science in New York City, in 
collaboration with the NSM and the 
Chevron Enjoy Science Project.

Ms. Nuch views her role as a 
guide, not an instructor, and focuses 
on the Maker learning process rather 
than the output. Using common 
household items or materials that 
can be purchased inexpensively at a 
store is another way of ensuring that 
all students can have access to Maker 
activities.

To truly foster 21st century skills, 
Ms. Nuch says, teachers can embrace 
informal learning to enhance the 
standardized curriculum. The idea 
of a Maker Space – or any interactive, 
experiential informal STEM learning 
program – is that it’s not a literal lesson 
that can be written down and copied, 
but rather a mindset that prioritizes 
inquiry-based methods, independent 
ambition, and engagement across 
disciplines.

“The students don’t say: ‘I got 
critical thinking, I got creative 
thinking,” said Ms. Nuch. “But it’s 
evident from their inventions, from 
when they got the challenge and 
tried many different solutions, that 
they’ve progressed through designs. 
Students go through the problem-
solving process together.”

Ms. Nuch notices how excited the 
students get about STEM when they 
attend the NSM’s science programs. 
As a result, when Ms. Nuch asks, as 
she always does, if she can display the 
students’ creations at the fair, they 
say no.

“The students always want to 
take it home,” said Ms. Nuch. “They’re 
so proud of their work.”

of incorporating local knowledge 
practices into the lexicon of scientific 
learning. Scholarship on informal STEM 
has shown that connecting science 
and engineering concepts to practical 
contexts like agriculture is not only a 
way to make complex ideas concrete, 
but also makes such ideas accessible 
to students from diverse backgrounds. 
The NSM also has a permanent 
exhibit devoted to such traditional 
technologies, such as fishing poles and 
rice paddles. 

“There are many instruments that 
rural Thai people use, and with these 
traditional technologies they know how 
to use the equipment, but not always 
the science behind it,” said Ms. Bink. 
“Maybe they just use it in their daily 
life but they don’t know why it works, 

why they have to press it to make the 
rice and the water come out. They are 
doing science every day but they may 
not know it!” 

Fusing traditional and local 
knowledge with STEM endeavors is 
one practice promoted by the Chevron 
Enjoy Science project, and around 
the country programs that cultivate 
buy-in from multiple generations of 
Thai families are growing. At Sahasat 
Suksa school in northern Thailand, an 
innovative program utilizes parents’ 
local practices and knowledge – 
such as bamboo Akha games, mango 
harvesting, and trap fishing – and 
leverages them as contexts for students 
to learn STEM. 

Making STEM accessible for all 
students is where the science caravan 
comes in. A roving exhibition that 


