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Aim of the study

Developing learning designs for OD Enabling young people as active

. . — .
competencies in elementary school actors in OD Ecosystems

How learning designs for building Open Data
competencies in elementary school can be developed?

What educational design elements are relevant?
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Learning designs
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Beetham'’s Learning Design approach. Adapted from Beetham (2007).

:\, ODECO

This project has received funding from the European Union’s Horizon 2020 research and
innovation programme under the Marie Sktodowska-Curie grant agreement No 955569.

Open Data competencies

Open Data learning designs

«

AALBORG
UNIVERSITY



Previous review on Open Data skills

Table 1. OD Skills from Celis Vargas (2023)

Data Skills Context Skills
. . (Managing data) (Engaging in local contexts) Real-world
Data Literacy roblem solvin
Computational thinking P g
Statistical thinking Problem analysis
?iitgiﬁocggentatmn Conceptualisation
A & oD Identifying problems in real-world settings
L:i:srizmiﬁ oD Collecting data in real-world settings
Anal igcalgskills Engaging with a community
ytice Local problem-solving
Interpreting data Storvtellin
Data visualisation Degtsion 1& aking
Prototyping N .
Data privacy awareness Interdisciplinary research skills
Data Ethics
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Data Literacy and Real-world problem solving
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Table 2. OD Competencies and skills in elementary school based on DL and RWPS

Learning outcome

OD competencies Skills/abilities from Data  Skills/abilities from Real
Literacy work problem-solving

Real-world

problem-solving
with open data

Getting data Access and find data. Collect own data
Read, Work with, Use,
Handling data Manage, Manipulate,
Navigate, Clean
Analyse, Comprehend, Identifying and defining
Interpret, critically Authentic problems and
Understanding data assess, Understand significant questions.

challenges of data,

underlying principles and Make connections
between information and
Critique, Ethically use arguments.

Making decisions

with data alternative solutions

Select, Observe, Evaluate, Reflect, Explore

Communicating

with data Communicate stories

Visualise, Support Arguments, Present,
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Learning approaches to Data Literacy and
Real-world problem solving

Table 3. Characteristics of learning designs for DL and RWPS in elementary school

Characteristic What was considered
Authenticity Real problems, real-world settings, real data, real activity
Situated context Students' context, students' experience
Interdisciplinarity Cross-curricular subject (Quantitative and Qualitative)
Tools Technological tools for processing data
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Methodology: Design-based research

Data Prnhlem Intervention

Pttt

Osmotic DBR model. Ejersbo et al. (2008)
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Intervention in Danish school

Table 4. Methods and participants

DBR phase Method Participants
Problem definition: domain  Semi-structured interview )

. 5 teachers in 9th-grade
research 60 min

Test of OD educational 39 students in 9th-grade (3

Intervention design 2 hours groups of 13 students)
2 facilitators

Qualitative survey 37 students

Focus group interview 15 students
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Testing an Open Data learning design

School project “Utopia Island” —p | Definition of the health system
. r How many doctors need their island per person and what kind of medical

Inqu |ry—based spedialities (e.g., cardiology, paediatrics, dermatology)?
Gamified hands-on Play as policy makers ]

Create a solution
~(visualization and data stories)
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Results: Main elements

%) ODECO

Table 5. Results

Theme

Sub-theme

Competencies and skills

Finding the right, relevant and useful data (T+S)

Connecting data to make a good conclusion or solution (T+S)
Being critical, creating arguments and discussing with the data (T)
Seeing a problem (T)

Answering questions (S)

Drawing a story (S)

Interesting and engaging
activity

Active and playful (T+S)

Having a meaningful outcome (T+S)

Involving students personally in a problem (T)

Connecting to students' interests and daily life (T)

Challenging but also fun (S)

Gives freedom, students not listening but doing themselves (S)

Authentic activity, more
than an assignment

Meaning of analysing data in solving real problems (T+S)
Helping/involving the community around (T+S)

Bringing in experts from the outside world (T)

Students being proud of their work (T)

Students being heard and sharing ideas with others (S)
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Competencies and skills

Theme Sub-theme

Competencies and skills  Finding the right, relevant and useful data (T+S)

Connecting data to make a good conclusion or solution (T+S)
Being critical, creating arguments and discussing with the data (T)
Seeing a problem (T)

Answering questions (S)

Drawing a story (S)

Learning outcomes: focus on analysing a problem with data, being better at
arguing with data

"how to look in data and learn the analysis paths of it and analysing a lot of data to
make a solution or make a good conclusion" teacher

This project has received funding from the European Union’s Horizon 2020 research and ( AALBORG
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Interesting and engaging activity

(%) ODECO

Theme

Sub-theme

Interesting and engaging  Active and playful (T+S)
activity

Having a meaningful outcome (T+S)
Involving students personally in a problem (T)
Connecting to students' interests and daily life (T)

Challenging but also fun (S)
Gives freedom, students not listening but doing themselves (S)

Learning approach: facing a problem that could happen in real life

"I think students need to get involved personally”, "global problems might feel distant

or abstract to young pupils" teachers
"you just don't sit down and listen to the teacher but do most yourself. You have to

figure something out on your own and then have to share it with your group" Student
during focus group
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Authentic activity

Theme Sub-theme . .
Authentic activity, more =~ Meaning of analysing data in solving real problems (T+S)
than an assignment Helping/involving the community around (T+S)

Bringing in experts from the outside world (T)
Students being proud of their work (T)
Students being heard and sharing ideas with others (S)

Learning activity: more than an assignment

"I don't think they will see the meaning in analysing data just to solve a school-made problem, they can see the meaning of
analysing data and use it to solve some problems" teachers
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Developing Open Data learning in elementary
school: a parallel between learning design and
game design

Player(s)

Learner(s)

T

Game design

Game Game goals
Environment A (structure, struggle, N 9
_ endogenous meaning) =
Learning = Learning
Outcomes

Learning Activity

i

Interaction with others

Environment

Other Actors

Parallel between Beetham's Learning Design approach and Costikyan's game design approach. Adapted from Beetham (2007) and Costikyans (2002)
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A game-based learning design for building Open
Data competencies in elementary school
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DATA JOURNALIS e
HANDBOOK Case studies
Aluul(aﬂulplrlus
An educational game grounded in two authentic elements: T N
Intl':)::l cti ° :qg Hacker
. . . . . wn'lmhu on ° for hire
In the game the students act as data journalists engaging in a S0 ,........mn...ah._......,.......
simulation of an authentic OD process. ’ N\
Getting, understanding, and delivering data to explain a mysterious ﬁdemmg ;tm-ng “,:5.".,, A
event to the community mew ow e g
The game develops around a mystery which is relevant for students and % ”"'::m... ,
close to a real-world complex challenge. o e———
Solving an environmental mystery that uses Open Government Data a .
= Delivering data 2 Algier:ce“
Telling “ccooooonoo- Mfmmm g
withdata. . ... ... @mmwm g 2 2 '
........... Mivlunlntha:l= ' Community
Data journalism ;". 2
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Thank you for
your attention

Alejandra Celis Vargas J
cacv@ikp.aau.dk

Aalborg University, Copenhagen
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