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https://www.youtube.com/watch?v=zqKfGVdQ-wo
https://www.youtube.com/watch?v=-9gjsjaJ8AQ

Outdoor Mathematics with MathCityMap

Part| Let’s try a math trail with MathCityMap

Some ideas about:
Outdoor learning and math trails in mathematics education

MathCitymap — students’ perspective

Agenda

Part Il Design a trail with MathCityMap

Some ideas about:

How to create a task and a trail with MCM — teachers’ perspective



Introduction

Engagement of all students in individual and collaborative
experiences.

Development of the ability to think mathematically and to
make sense of mathematical ideas.

Promotion of a positive attitude of students towards
mathematics.

Establishing connections between ideas, between ideas and
mathematical procedures, between curricular areas and
between school mathematical contents and situations of
the students' reality.

(DGE, 2021; NCTM, 2000, 2014)



Outdoor Mathematics

Learning is a process that takes place on a daily
basis, in @ more or less organized way and in
different contexts, not being confined to the
classroom or the time students spend there.

(Kenderov et al., 2009)



Active
learning

Complements
formal learning

Outdoor
Mathematics

Outdoor Mathematics

Real-life

Connections ;
context/Meaningful

(Barbosa & Vale, 2016; 2018; Barbosa et al., 2022; Vale et al., 2019; Vale & Barbosa, 2020)



Math Trails

Sequence of tasks, along a previously planned route (with beginning and
end), consisting of a set of stops at which students solve tasks in the
surrounding environment. (Cross, 1997; Vale & Barbosa, 2016)




Math Trails

Through a students:

- solve problems in real context;

- understand connections between mathematics and daily life;

- show positive attitudes towards mathematics;

- develop abilities like problems solving, communication, reasoning, critical
thinking, collaboration.




MathCityMap

Challenging
IEN'S

Collaboration

Math trails Smartphones
‘ Tablets

MathGfityMap

Learning outdoors

Math@ityMap

£ Settings



MathCityMap

Webportal
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£} Settings O Info

Browse Trails Add Trails

Add new trails
via codes

Find & explore
new trails

o) N

+

. J

My Trails

Overview of your
saved trails

@)

Tasks are marked through a pin in a map.



MathCityMap

The MathCityMap App

* The trails are
downloaded to a
smartphone or tablet.

* The MathCityMap app
is free, ad-free and in
compliance with the
General Data
Protection Regulation
(GDPR).

* The app is available
for Android and iOS.




MathCityMap

The MathCityMap App

Math(ZityMap — W a8

& Settings @ Info

Browse Trails Add Trails

Find & explore Add new trails
new trails via codes

L) |
-t

My Trails

Overview of your
saved trails

This trail aims to present some of the main arter-

ies of the historic center of Viana do Castelo. It

starts at the train station and ends at the Mar-
ginal Garden, passing by Avenida dos Combat-
z X C V B N M ® entes da Grande Guerra, Praga da Repuiblica,
g e Cathedral, Grande Street and Liberty Square. In

espago | enter + Download Trail

1. Open the app 2. Insert the name, city or 3. Download the trail to
MathCityMap and select code of the trail to find it the mobile device and
Browse trails select Start trail.



The MathCityMap App

<« Viana Math Trail

MathCityMap

4. Select each task by
picking one of the blue
pins in the trail.

& The four flower boxes

In Praca da Republica you can observe
some flower boxes. Find the built-in
circular flower boxes disposed in four
levels that are located near the main
fountain. Calculate the volume of soil
needed to fill the upper level flower

box in dm3.

©

5. Each pin corrresponds to a task in the
trail that the user has to solve,
introducing the answer in the
correspondent field.



MathCityMap

The MathCityMap App

Select to introduce the answer

A \

Verify the answer:
* Excelent solution
 Good solution

* Wrong solution

Hints
(text, image, video)

Skip the task

\
AN
\\
_— N

In Praca da Republica you can observe
some flower boxes. Find the built-in
ircular flower boxes disposed in four
leNels that are located near the main
fourlain. Calculate the volume of soil
needeq\to fill the upper level flower

box in dn.




The MathCityMap App

HINT 1

Calculate the diameter of the top circle
of the flower box. Don 't forget that

the diameter is the longest chord of
the circle

6. Hints on demand. Up to
three hints per task.

WV

WELL DONE!

+100MP
Great! You completed the task at the
first go.
‘Your answer '196' is right.

7. The solution is confirmed by
the app



MathCityMap

Prepare for a trail with MathCityMap

* Form groups of three elements.

* There are 3 roles:
* Navigation -operates the app, helps find the tasks

e Data collection -responsible for the tools and measurements

 Written records -makes a record of the data/measurements
and solutions

* Give a math trail kit to each group: .
calculator, measuring tool, writing material, ...

. Eaéh group needs a smartphone/tablet with the app
MCM.



Let’s try out a math trail with MCM

MASARYK
UNIVERSITY

@

BIP STEAM Education
Try out this short trail to get acquainted with MathCityMap. Have fun!
i CODE: 2422862
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Part 2

Design a trail in MathCityMap




Design a trail in MathCityMap

https://mathcitymap.eu

The Project

MathCityMap is a project of the working group

Math@ityMap ’ 1 : MATIS I (IDMI, Goethe- Universitét Frankfurt

a.M.).

ownload on the
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Tutorials !
A ;
MathJax Tutorial " “ Dr. Hans Messer Stiftung

Stiftung fir Bildung, Wissenschaft und Forschung

Publications

About us

N
EU-Projects

& MOMaTrE

Co-funded by the e
Erasmus+ Programme (S
of the European Union

Contact us

MathCityMap

PORTAL TUTORIALS PUBLICATIONS

Username or Email

Password

‘ Date: 15. May 2023 | By: Philipp Larmann | Category: General | 1 Comment

Trail of the month: XV OLIMPIADAS MATEMATICAS

Forgc ' Register ( : Ll}i,“f Of
For the Trail of the Month for May, we head to the city of Avila in Spain,



Design a trail in MathCityMap
Create tasks

= M@M Web portal English
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Design a trail in MathCityMap
Create tasks

= M@M Web portal & English
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Design a trail in MathCityMap
Create tasks

~ Answer format and solution

€ Create task P s ] ~ Task meta data
Task type and solution* [Choose]
Web portal » Tasks » Create . .
B About this object:
Interval
2] n Title image Exact value
. MM Multiple Choice 0/600
Sample solution
| Please upload a represantative image Fillin the Blanks

n B for your task. From grade:* [Choose] M

TEXT PICTURE

SELECT IMAGE
Sample solution Tools: [Choose] v
 Basic data
Title * 0/1000
Tt ks reguired 0 Tags (confirm with Enter)
Definition of task * L )
 Stepped Hints Y
ppe Enter tags
0/800
0 Hint 1 A \
[Choose] ~ Author
~ Position & AR Type of hint Text v Author
Ana Barbosa
Position [click on the map]*
Hint text
E-Mail
Lat:* Lon: * anabarbosa@ese.ipve.pt
Q L.
Augmented Reality Scene v
CREATE




Design a trail in MathCityMap
Create tasks — some answer formats 1

Exact value
o When to use:
) - Combinatorics questions with an exact answer
> - Counting tasks in which the number can be determined
_B, exactly
(O ° Example:
e How many windows can you count on the south facade of
© the building?
S Answer: 40

e Author defines a number in the web portal
e User introduces a number in the app



Design a trail in MathCityMap
Create tasks — some answer formats

Multiple choice
* When to use:

Answer: cylinder; squares; triangles; circles

% - Tasks with multiple answers

2 - Tasks that demand words or expressions as answer

> - Tasks with equivalent answers (ex. 3x2; 6)

5 * Example:

e What solids and geometric figures do you identify in the Tower of
-IC—B' Pisa?

=

* Author defines at least 2 possible answers in the web
portal, identifying the correct ones

* User chooses the correct answers from the list in the app



Design a trail in MathCityMap
Create tasks — some answer formats

Interval for the correct answer /good answer

AR

Interval

Y

|

Wrong answer Wrong answer

e When to use: " 2

Correct answer /excelent

- All the tasks that require measurements.

* Example:

Calculate the area of the school yard in m?
Answer: Approximately 5000 m?

e Author defines 4 numbers in the web portal, extremes
of the green and orange intervals

e User introduces a number in the app



Design a trail in MathCityMap
Create tasks — some answer formats

Interval

 The deviation is defined for each measured value that is to be
accepted.

(e.g. 3%-green interval and 7%-orange interval):

Acceptable measuring error Measurement Acceptable measuring error

a:=97m a=100m a.=103m
b.:=48,5m b =50m b.=51,5m
A = a;b,=4704,5m? A = ab = 5000m? A = a;b,=5304,5m?

* We proceed in the same way for the orange interval.

4325 | 4704 | 5305 | 5725




MathCityMap

Design a trail in MathCityMap {Q

S

Tasks that require a fraction as answer.

* Vector (exact value)

More than one question in the same task with the answer being an
exact value.

(ex: Calculate the minimum and maximum values in a set of data; two
or more questions of exact value about the same object)

* Vector (interval)

More than one question in the same task with the answer being an
approximate value.

(ex: Calculate the area and the perimeter of the flower bed; two or
more questions of exact value about the same object)

* Fill in the blanks
Sentence with spaces to complete (words or numbers).



MathCityMap

Design a trail in MathCityMap

e |n groups, you will go outside and choose three objects that
inspire you to create MCM tasks: one of each type (choose 3 of
the 4 types - exact value, interval, multiple choice, vector).

* Take a picture of each object.

* Collect all the needed data (counting, measurements).

* Complete the task creation template for each task before
submitting it to MCM.



Mobile devices are
becoming a
resource with great
potential both in
classrooms but also
in outdoor learning.

Teachers should be
more aware of this
fact and try to
follow this trend

(Sung, Chang, & Liu,
2016)

STEAM education can become more
interesting, significant and enjoyable for
students, enhancing the possibilities for
their engagement in this type of
subjects, inside but also outside the

classroom.
(e.g. Sung et al., 2016)

The extension of the classroom to the
outdoors is facilitated by the portability
and wireless functionality of the mobile
devices, which presents students with a
more authentic and appropriate context,
making it easier to explore the

surrounding environment.
(Cahyono & Ludwig, 2019)



