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Creative robotics at TUMO
Portugal
How a three-day HP Robots Lab took students aged 12 to 18 from a sticky note on a
whiteboard to an original robot they designed, 3D printed, and programmed
themselves.

2 20 hrs 12 to 18 13

HP Robots Lab: Creative robotics, vibe coding and design · TUMO Lisboa and TUMO Coimbra · Alt July program, 1 to 7 July 2026

TUMO centers: Lisbon and
Coimbra

of hands-on learning per
Lab, over three days

student age range original student robots
showcased
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O V E R V I E W

A new Lab inside one of Europe's leading creative learning
centers.
TUMO Portugal invited MORAVIA Consulting to design and deliver an
advanced Lab for its Alt July summer program. The brief was to
introduce teenagers to a complete, modern robotics workflow built on
the HP Robots Otto platform, and to do it in a way that fit TUMO's own
model of self-directed learning.

The partner
TUMO Lisboa is a free-of-charge extracurricular creative technologies
center for young people aged 12 to 18. Students build transversal skills such
as autonomy, personal growth, time management, and leadership while
gaining technical skills across eight areas: graphic design, animation, game
development, photography, programming, music, filmmaking, and robotics.
Learners follow a personalized path that combines self-learning with expert-
led workshops.

3D modeling becomes a TUMO core skill in the 2026 to 2027 academic year,
so the Lab also previewed how design, fabrication, and robotics work
together.

The challenge
Give students with no required background in advanced robotics, 3D
modeling, or MicroPython a clear path to design, build, and program an
original robot in three days, while strengthening TUMO's core skill objectives:
autonomy through guided self-learning, inventive confidence, collaboration,
and documentation.

PA RT NE R

TUMO Portugal: TUMO Lisboa and
TUMO Coimbra

P ROGR A M

Alt July advanced workshops

DAT E S

Lisbon: 1 to 3 July 2026
Coimbra: 5 to 7 July 2026

F OR MAT

Expert-led Lab, 20 hours per city (8 +
8 + 4), up to 10 students per Lab,
teams of 2 to 3

L E A R NE RS
Ages 12 to 18, taught in English

P L AT F OR M

HP Robots Otto and the create.
connect. code. ecosystem

DE L I V E R E D BY

MORAVIA Consulting, with HP
Robots and MORAVIA Education

The approach: create. connect. code.
Every session mapped to one of the three stages of the HP Robots learning ecosystem, so students always knew where
their work fit in the finished robot.

create.
Design custom parts and
personalities, then 3D print them.
Tools: Makers Empire, Tinkercad,
Onshape, and Orca or Prusa slicers
on TUMO's FDM (fused deposition
modeling) printers.

connect.
Assemble the modular Otto robot,
wire motors and sensors, and learn
how inputs and outputs work.
Expansion kits add sensing,
interaction, and expression.

code.
Start with icon and word blocks at
app.hprobots.com, then move to
MicroPython in the Thonny editor,
using AI (artificial intelligence) tools
for ideas, code, and debugging.

Lab lead: Camilo Parra Palacio. EdTech designer, creative technologist, and product engineer at MORAVIA
Consulting. Camilo created Otto DIY in 2016, an open-source 3D-printable robot that became one of the most
popular in the world and the foundation of HP Robots Otto. He has led workshops across Europe, the United States,
China, and Latin America.

Case study · HP Robots Lab at TUMO Portugal
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T H E  L A B

Ten two-hour sessions, three days, one finished robot.
The Lab scales naturally: beginners follow guided tasks while advanced students pursue open-ended projects. Each day
closes with a recap of what was built, what went wrong, and what each team needs next.

Day 1

Intro and discovery
Otto's story from DIY to HP Robots, the
create. connect. code. ecosystem, live
demos, first quick 3D prints.

Concept design
"Everything is a remix" lecture,
concept sheets and mood boards, AI
for inspiration, team formation.

Connect: assembly and electronics
Build the Otto starter robot, connect
motors and sensors, sort inputs from
outputs.

Create: 3D modeling fundamentals
Shapes, unions, and holes; model a
face or hat; export files to the print
queue.

Day 2

Create: design for 3D printing
Design rules for FDM printing, fixing
models for print, slicer tips.

Code 101: block programming
Lights, sound, and movement;
sequences, loops, and conditions;
obstacle avoidance, line following, and
sumo challenges.

Code pro: MicroPython and AI vibe
coding
Syntax, variables, and loops; sensor-
driven micro-projects; prompting AI to
generate usable code.

Robotics jam
Open build time, troubleshooting, and
defining each team's final output.

Day 3

Integrating into a story
Combine create, connect, and code;
add props, light, and environment; film
the robot.

Project showcase and wrap-up
Portfolio documentation required by
TUMO, a mini-expo of final
presentations and demos, reflection,
and group feedback.

Day 1: every student's inspirations, from anime and games to animals and
films.

Students modeling custom parts at TUMO.

Creativity as a skill: copy, transform, combine

Copy
Learn by copying others. It is the
foundation of all skills.

Transform
Make small changes to an existing idea
to create something new.

Combine
Put two or more ideas together into a
new concept, such as "pet plus security
robot."

Case study · HP Robots Lab at TUMO Portugal

8 hours · Discover and design 8 hours · Build and code 4 hours · Tell the story
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T H E  D E S I G N  P R O C E S S

Five steps from idea to working prototype.
Every student followed the same industrial design workflow. The structure gave beginners a clear next step and gave
advanced students room to push further.

1

Mood board
Choose an animal,
theme, character,
problem, or story.
Research it and set a
three-color palette.

2

Sketch
Draw the concept on
an Otto front-view or
perspective template.

3

CAD and AR
Model custom parts in
CAD (computer-aided
design) and preview
them in augmented
reality.

4

Render and 3D
print
Test the look with AI
renders, then slice and
print the parts.

5

Code and
prototype
Assemble, program
behaviors, and
present the finished
robot.

A peacock robot, from mood board to 3D-printed tail

What every student practiced
Robot anatomy, mechanics, modular design, and basic
electronics

Connecting sensors, motors, LEDs, and
microcontrollers

3D modeling, slicing, and preparing files for FDM
printing

Block coding, then MicroPython

Autonomous routines such as obstacle avoidance, line
following, and expressive gestures

AI prompting for ideas, renders, code, and debugging

Giving a robot personality through movement, sound,
and appearance

Documenting and presenting design choices, code,
and 3D files

Case study · HP Robots Lab at TUMO Portugal
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R E S U LT S

A one-week Lab that left a lasting program behind.
Students built real technical skills and remixed Otto in highly creative ways. Every team finished with a functional,
uniquely customized robot and presented it at the final mini-expo.

TUMO sees a scalable
learning tool
TUMO teams were impressed by the
autonomy and creativity students
achieved in just a few days. The
organizers see Otto as a scalable
learning tool, not a one-off workshop
asset.

The kits stayed in Portugal
The robot kits used in the Lisbon and
Coimbra Labs were purchased and
stayed in Portugal for continued use.

Parents saw the results
firsthand
Parents attended the final day and
were highly impressed with what
their children built. Every student
wanted to take their robot home.

"The seed has been planted inside one of the most forward-thinking
learning ecosystems in Europe. This is now a repeatable model for guided
self-learning and project-based education."

A repeatable model
The Lab runs on free software and equipment most makerspaces already have, which makes it straightforward to bring to
other centers, schools, and libraries.

COMPONENT WHAT THE L AB USED

Robotics hardware HP Robots Otto Starter Kits, plus Expansion Kits (Sense, Interact, Emote, and Invent) shared
across teams

Computers One laptop or desktop per student (Chrome, Windows, or Mac)

Fabrication One to three FDM 3D printers and filament in multiple colors

Coding The HP Robots coding app at app.hprobots.com (free) and the Thonny MicroPython editor
(free)

3D design Makers Empire or Tinkercad, and Onshape (free for education); Orca or Prusa slicers (free)

Format Ten two-hour sessions over three days, teams of two to three, up to 10 students per Lab

Case study · HP Robots Lab at TUMO Portugal

Camilo Parra Palacio, EdTech Designer, MORAVIA Consulting
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S T U D E N T  G A L L E R Y

From idea to robot.

Case study · HP Robots Lab at TUMO Portugal

2026 © MORAVIA Consulting, CZ • ALL RIGHTS RESERVED | HP Robots Lab at TUMO Portugal

MORAVIA Education is a trademark of MORAVIA Consulting, CZ
HP is a trademark of HP Development Company, L.P., used by MORAVIA Consulting spol. s r.o. under license from HP Inc.
Student projects shown are non-commercial learning exercises; any characters that inspired them remain the property of their respective owners.

6

Student M., age 12

Student D., age 14

Student M., age 12

Every project: mood board  >  sketch  >  CAD and AR  >  render and 3D print  >  code and prototype



S T U D E N T  G A L L E R Y,  C O N T I N U E D
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Student C., age 15

Student L., age 17

Student G., age 13

Every project: mood board  >  sketch  >  CAD and AR  >  render and 3D print  >  code and prototype



S T U D E N T  G A L L E R Y,  C O N T I N U E D
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Student A., age 13

Student M., age 13

Student F., age 14

Every project: mood board  >  sketch  >  CAD and AR  >  render and 3D print  >  code and prototype



S T U D E N T  G A L L E R Y,  C O N T I N U E D
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Student R., age 17

Student M., age 18

Student I., age 18

Every project: mood board  >  sketch  >  CAD and AR  >  render and 3D print  >  code and prototype



N E X T  S T E P S

Anyone, anywhere, can create their own robot.
The HP Robots Lab gives learners aged 12 to 18 a complete path through design, fabrication, electronics, and
code, and gives educators a structured, proven format they can run with their own students.

Bring an HP Robots Lab to your learners

Explore HP Robots Otto
hprobots.com
app.hprobots.com

Shop HP Otto in Your Region
shop.moravia.education (worldwide)
moravia-education.com (US only)
eduwinkel.nl (Netherlands)

Watch the Lab recap video
Recap on LinkedIn

See the full session guide
tumo-gamma.vercel.app

Case study · HP Robots Lab at TUMO Portugal

MORAVIA Education and MORAVIA Consulting work with schools, districts, libraries, and creative
learning centers to plan Labs, equip classrooms, and train educators on the HP Robots Otto
platform.
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https://hprobots.com/
https://app.hprobots.com/
https://shop.moravia.education/
https://moravia-education.com/
https://eduwinkel.nl/
https://www.linkedin.com/posts/camiloparrapalacio_a-quick-recap-from-our-2-weeks-hp-robots-activity-7481092866279366656-l1ly
https://tumo-gamma.vercel.app/

