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1. 02.A3

This document describes part of the work of the RoboSTEAM project [1, 2] Output

2 - Guides for designing Open Hardware PD&R. The output aims to define guides
that allow designing learning challenges for the development of STEAM [3]
competencies [4] and computational thinking [5-8] by using PD&R. In order to do
so it is necessary to know the existing educational contexts, the competencies that
there could be achieved, and the issues related to cultural contexts and. Given this
fact it is necessary to explore the possible application context where later the
piloting will be carried out. In other to do so the activity is described as:

“ Identification of the contexts to be tested (1 or 2 per partner). With the

previous information it is possible to define possible different contexts to

apply challenges based on PD&R and to take into account what context

related issues could have an impact in the learning experiment’.

2. THE PROCESS

The process followed was the definition first of a questionnaire, which after a
review was published for the partners. Each of them should describe at least one
testing context. The results are gathered in a Google Form. After that the results

were analysed.

2.1. The form
A form was design attending a deep description of the context taking into account

the students, times, methodologies and tools and instruments to apply. It has two
sections, a general one (Figure 1 and 2) and other to specify information (Figure
3) if the user states that he/she has applied PD&R experiments.
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Seccién 1 de 2 pA

02. A3. Identification of contexts to test

Identification of the contexts to be tested (1 or 2 per partner). With the ious i ion itis ible to define
ible different to apply based on PD&R and to take into account what context related issues could
have an impact in the learning experiment

Direccién de correo electrénico *

Este formulario recopila las direcciones de correo electronico. Cambiar configuracién

Name of the context *

Requirements of the context *

What is your students background, what are your aims, what restrictions do you have in this context (time, methodology,
etc). Answer this so we can if a real chall amini I or a micro channel could be applied.

What is your students age *

How many time could be devoted for the activity *

Define the hours range (min-max)

Type of kits and challenges desirable *

Taking into account your context ints and your i d be the desirable type of kits
(some kind of kits could be robots, physical devices, arduino kits, etc).

Mobile robots

Robots

Physical devices

Specific Kits (i.e: Arduino kits).

Otra

What do you expect from the activity *

Aims, C developed, Stud

Figure 1. — First pat the questionnaire.
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Have you or your partners ever apply a challenge based learning
methodology

Answer taking into account the people involved in the context to test
Yes

No

Have you used robots or physical devices in your classes *

Answer taking into account the people involved in the context to test
Yes

No

Figure 2. — Second part of the questionnaire.

><

Seccion 2 de 2

Titulo de la seccion (opcional)

Describe the robots or physical devices that have been used in the context

Figure 3. — Specific section of the form.
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2.2. Tables with the context information

The information of the different context is gathered in tables from 1 to 8.

Table 1. — Context proposed by I.E.S Eras de Renueva

e-mail

covadongag@ieserasderenueva.org

Name of the context

L.E.S. Eras de Renueva. High School

Requirements of the
context

We have two different levels:

- First level (32 ESO)- Students haven 't studied before anything
related to Robotics. During this year, students can study subject
called Control and Robotics, in which they have learn about
electrical circuits and programming with Scratch.

- Second level (4° ESO)- Most of the students have had a two
hours/week subject called Control and Robotics in 3° ESO, during
this year, students can study other subject called Programming.

What is your
students age

30 ESO (14-15) and 4° ESO (15-16)

How many times
could be devoted for
the activity

1 hour a week

Type of kits and
challenges desirable

Specific Kits (i.e.: Arduino kits).

What do you expect
from the activity

The participation in this project will be an opportunity for the
students to learn about Robotics through a challenge what always
represents a special motivation to learn. Sharing their experiences
with students from other countries will be an enriching environment

or physical devices in
your classes

for learning.
Have you or your Yes
partners ever apply a
challenge-based
learning
methodology
Have you used robots | Yes

Describe the robots
or physical devices
that have been used
in the context

Students have designed and created their own physical device
using electrical components such as motors, switches, limits
switches.

In Control and Robotics they design basic circuits with Arduino Kits.
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Table 2. — Context proposed by USAL

email fgarcia@usal.es

Name of the context | Robot kits for primary education
Requirements of the | Bee-Bot robot

context
What is your 5-7
students age
How many times 8-10
could be devoted for
the activity

Type of kits and Mobile robots
challenges desirable
What do you expect Computational thinking, basic programming skills
from the activity
Have you or your Yes
partners ever apply a
challenge-based
learning
methodology

Have you used robots | No
or physical devices in
your classes
Describe the robots
or physical devices
that have been used
in the context
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Table 3. — Context proposed by KIT

e-mail

daniela.reimann@kit.edu

Name of the context

Carl Benz School Karlsruhe, Vocational school

Requirements of the

This issue was discussed with the school, I am awaiting the

context response
What is your 16-18
students age

How many times 15,75h

could be devoted for
the activity

Type of kits and
challenges desirable

Arduino LilyPad Smart textile

What do you expect
from the activity

The pupils are planning, designing, constructing, wiring,
programming and presenting interactive objects. they invent things
according to their creative ideas

Have you or your
partners ever apply a
challenge-based
learning
methodology

Yes

Have you used robots
or physical devices in
your classes

Yes

Describe the robots
or physical devices
that have been used
in the context

Lego Mindstorms, Arduino Lilypad wearables
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Table 4. — Context proposed by AEEG

e-mail f331aepg@gmail.com

Name of the

context Agrupamento de Escolas Emidio Garcia

Requirements of

the context Science area and artistic (music/visual arts) background
What is your

students age 15-16-year-olds

How many times
could be devoted
for the activity from4to8H

Type of kits and

challenges

desirable Specific Kits (i.e: Arduino kits).

What do you enhance students' competences such as: problem solving, critical
expect from the |thinking, creativity, computational thinking, communcation skills and give
activity them the oportunity to have an intercultural experience

Have you or your
partners ever
apply a challenge-
based learning
methodology No
Have you used
robots or physical
devices in your
classes No
Describe the
robots or physical
devices that have
been used in the
context
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Table 5. — Context proposed by UEF

e-mail ilkka.jormanainen@uef.fi
Name of the
context SciKids' technology club (informal, extracurricular setting)

Requirements of
the context

A variety of students from different schools, the club is a hobby for them.
Gathering every second week for 2-2,5 hours.

What is your
students age

10-15 mostly

How many times
could be devoted

for the activity 2 hours / twice in a month during the school year
Type of kits and
challenges
desirable Mobile robots

Developing students' understanding about the robotics environments as
What do you well as basic CT skills. The students are engaged to design, programming,
expect from the |and testing cycle of robotics sets (typically tasks such as line following or
activity maze solver; sometimes RoboCup rescue or soccer).

Have you or your
partners ever
apply a
challenge-based
learning

methodology Yes
Have you used

robots or physical
devices in your
classes Yes

Describe the
robots or physical
devices that have
been used in the
context

Lego robots, variety of Arduino-based mobile robot building kits.
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Table 6. — Context proposed by IPB

e-mail goncalves@ipb.pt

Name of the

context Robotics Summer Camp at IPB
Requirements of

the context Secondary school students
What is your

students age 14 to 17

How many times
could be devoted
for the activity 20 hours

Type of kits and

challenges

desirable Mobile robots

What do you

expect from the Prototyping and programming mobile robots in order to solve nano-
activity challenges.

Have you or your
partners ever
apply a challenge-
based learning
methodology Yes
Have you used
robots or physical
devices in your
classes Yes

One of the used devices used devices the mBot robot, from Makeblock
Co. Ltd., an entry-level STEAM educational robot kit for beginners, that
makes teaching and learning robot programming simple. Thereby, the
students involved during the challenge can learn about some of the robot
machinery and electronic parts, get ideas about how works the
fundamentals of block-programming, and develop their logical thinking
and design skills.

It was used another robot, being designed to be able to pick parts and
move them from source to destination points. The parts should be picked
Describe the based on a controlled magnet placed on the front of the robot. An
robots or physical | identification of parts (with a RFID reader) should also be included to
devices that have |decide the destination of the parts. The robot kit was developed applying
been used in the | 3D printing technology, using PLA or ABS, and the robot modules are
context intended to be assembled and connected in a fast and easy way.
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Table 7. — Context proposed by CIC

e-mail manuel.jesus@cic.pt
Name of the
context Logistic management of a warehouse

Students have virtually no programming and robotics background. They
Requirements of | need to know how to get the information and what to do with it. They

the context need to solve small problems in a short time.
What is your
students age 15, 16

How many times
could be devoted
for the activity Minimum 1 hour maximum 3 hours per week, but not every week.
Type of kits and
challenges
desirable Specific Kits (i.e: Arduino kits).
What do you
expect from the
activity that develop logical thinking and build their own knowledge.
Have you or your
partners ever
apply a challenge-
based learning
methodology No
Have you used
robots or physical
devices in your
classes No
Describe the
robots or physical
devices that have
been used in the
context
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Table 8. — Context proposed by ULE

e-mail mcong@unileon.es

Name of the

context University of Ledn ICT Summer Camp

Requirements of | The students are interested in ICT, we use to have 1-hour visit, we can
the context apply a nano challenge

What is your

students age 6-18

How many times
could be devoted
for the activity 1
Type of kits and
challenges
desirable Robots
What do you
expect from the
activity That they be more engaged with Robotics and STEAM
Have you or your
partners ever
apply a challenge-
based learning
methodology No
Have you used
robots or physical
devices in your
classes Yes
Describe the
robots or physical
devices that have
been used in the
context Baxter Robot and Pepper

The contexts chosen for the piloting were the posed by IES Eras, AEEG, CIC, KIT
and UEF.
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2.2. Other Issues
From the contexts description it is possible to find out other issues related with

the contexts were the piloting will take place. First of all, the type of PD&R that
is most appreciated by the experts are in most cases specific kits and mobile
robots (Figure 4).

Type of kits and challenges desirable

8 respuestas

@ Mobile robots
@ Robots

0 Physical devices
@ Specific Kits (i.e: Arduino kits).
@ Smart textile objects, wearables

>

Figure 4. — Distributions of type of PD&R kits for the piloting

Another issue to explore was if the partners have been involved in any ChBL
experiment and the answer was yes for the 62.5% (Figure 5). This should be
checked with them because the answer is not coherent with the information about
methodologies and instruments described in 0O2.A2. Something that comes from a

lack of knowledge about what ChBL really means.
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Have you or your partners ever apply a challenge based learning
methodology

8 respuestas

@® Yes
@ No

.=

Figure 5. — Previous knowledge about ChBL

Other interesting issue is to know if the experts involved in the testing context
have employed PD&R in their classes. There is a 37.5% that has not, which are
the answers from the teachers of schools related to Arts. This made the definition

of the challenge a real critical issue.

Have you used robots or physical devices in your classes

8 respuestas

@® Yes
® No

Figure 6. — Previous piloting experts’ knowledge about the use of PD&R
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