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Goal of our chapter

e To create an international overview of innovations in mathematics
education and informatics education, the curricular chances they offer
each other mutually and the coherence from the STEM perspective.

 Determine the key conditions to be met in order to design a curriculum
in which mathematics and informatics can mutually benefit from each
other's perspective, so students can experience their coherence.

Besides that,

 CIDREE experts on science education were also present, in order
to optimize opportunities for coherence.

e At this event, it was not possible for a specialist in informatics
education from each country to join us, but this is an objective
for following events.



Research guestions

What are the influences of mathematics and informatics education on

each other in our increasing technology driven society?
Determine the key conditions to be met in order to design a curriculum in

which mathematics and informatics can mutually benefit from each
other's perspective, so students can experience their coherence.

What are the design principles for a coherent mathematics and informatics

curriculum?
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Groups to prepare posters

The participants were placed in five small,
heterogeneous (i.e. internationally mixed)
groups with the assignment to identify core
themes in the body of presentations. Their
findings were communicated through a poster.

Each group presented their poster the next day.
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Poster analysis 1

1. The first poster tried to capture the relationship between modelling,
computational thinking and mathematical reasoning. Their drawing attempting to
bring these perspectives together in one model.

2. The second poster emphasized the importance of computer science without
computers and highlighted the need for a better understanding of what
progression looks like in informatics education and to what extent that parallels
progression in mathematics education. As an example, they suggested to become
more explicit about problem solving techniques in the mathematics curriculum
and to connect this with problems in (functional) programming.

3. The third poster addressed modelling, the need for good definitions of modelling
and problem-solving competences, and the position of (computer) tools in
education. A central question on the poster is: Can students learn (e.g. physical
reasoning) from the outcomes of a (computer) model?



Poster analysis 2

4. The fourth poster also highlighted the need for clear definitions and a consensus
on terminology and vocabulary (programming, coding, computational skills,
informatics, algorithms, problem solving, modelling, simulating, technology,
computer science, ...). In addition, it asked for a better understanding of didactics
of programming in relation with STEM education. Finally, they pleaded for the
inclusion of Arts as a creative discipline in the discussion: from STEM towards
STEAM.

5. The fifth poster also addressed the need for definitions and a joint platform.
Furthermore, this poster added the issue of assessment to the discussion. Can we
assess progress in problem solving skills (with technology)? This poster also
highlighted another issue of implementation related to the needed professional
development of teachers (who, how, learning communities?).



Concluding survey 1

Do you agree that a conclusion of the conference is that modelling is a key student
skill for success in a coherent STEM curriculum, when informatics (computer
science) is included in STEM and mathematics has a substantial computer-based

component?
These were the respondents’ answers:

K

This indicates that respondents significantly (p = 0,00000191 < 0,05) consider
modelling to be a key student skill, when informatics is included in STEM, while
mathematics has a substantial computer-based component.



Concluding survey 2

Do you agree that a conclusion of the conference is that computational thinking is a
key student skill for success in a coherent STEM curriculum, when informatics
(computer science) is included in STEM and mathematics has a substantial
computer-based component?

These were the respondents’ answers:

RN

This indicates that respondents significantly (p = 0,00002003 < 0,05) consider
computational thinking to be a key student skill, when informatics is included in
STEM, while mathematics has a substantial computer-based component.



Concluding survey 3

Are you at forehand interested in conducting a curriculum experiment in your home
country with respect to modelling and computational thinking, in the context of a
STEM curriculum, informatics included and mathematics having a substantial
computer-based component?

These were the respondents’ answers:

KA

We conclude that member countries are significantly (p = 0,00002003 < 0,05)
interested in a curriculum experiment regarding modelling and computational
thinking.



Conclusions 1

As a result of this two-day expert meeting, we
conclude that the attendants consider both
modelling as well as computational thinking to be
key student skills for success in a coherent STEM
curriculum, when informatics (computer science) is
included in STEM and mathematics has a substantial
computer-based component. However, a shared
precondition is to create consensus on what we O
mean by concepts like modelling and computational <___ O
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Conclusions 2

What are the influences of mathematics and
informatics education on each other in our increasing
technology driven society?

Informatics meets mathematics as both disciplines
include modelling, algorithmic thinking and problem

solving. In addition, the two disciplines meet when '
con-clu-sion

considering the 215 century skills such as creative and Bt v i ahabi
critical thinking and the extensive list of digital skills. 1The piace where you
However, both informatics and mathematics also have ; 90t tired of thinking

an existing right on their own.
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Conclusions

What are the design principles for a coherent
mathematics and informatics curriculum?

Modelling, computational thinking and the use of
simulations seem to be important levers for the
mathematics and informatics curriculum. Through the
process of modelling, students need to use their
knowledge, and can develop and show their
understanding of real-world situations. Through
simulations, students are invited and motivated to ask
'What if..." questions. Computer simulations enable
explorations by offering tools to manipulate system
parameters or to alter data and to systematically
investigate the consequences of these manipulations.




Questions & discussion!




To be continued!

This afternoon, November 22nd
From 4:30-5:15 PM
In the Lycée Robert-Schuman
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